rrmmm 


THE  SCIENCE  AND  AET 

OF 


SURGEEY. 


“ They  he  the  lest  Cliirurgeoiis  which  Icing  learned,  incline  to  the  traditions 
of  cxjio'icncc,  or  Icing  emjno'ics  incline  to  the  methods  of  learning." 


'I'llK 


SCIENCE  AND  ART 

or 

SURGERY. 

^ircati.5c  on  Surgiciil  injuries,  gi^ciiscs,  imlr  0|ocmtvon.5. 


BY 

JOHN  ERIC  ERICHSEN,  F.R.S.,  LL.R,  F.E.C.S. 

.SUr.GKOX  BXTUAOr.DIXAllY  TO  HEU  !MAJESTY  THE  QTJKEX. 

F.X-PEESIDEXT  OK  THE  KOV.VL  COLLEGE  OF  SCEGEOXS  OF  EX'GLAXO  AXD  OF  THE  EOVAL  3IEDICAL  AXI> 

ciiibuegical  .society. 

EMEEITCS  KEOFESSOE  OF  SUEGEEY  AXD  OF  CLINICAL  SURGEEY  IN  UXIVEESITY  COLLEGE. 
COXSULTIXO  SCEGEOX  TO  UXIVEESITY  COLLEGE  HOSPITAL,  AXD  TO  MANY  OTHER  3IEDICAL  CHARITIES. 


EIGHTH  EDITION. 

REVISED  AND  EDITED  DY 

AEOUS  BECK,  M.S.  & AI.B.  (Bond.),  F.R.C.S. 

OX  TO  rxIVEIISITV  C0LLKO1-:  HOSPITAL  ; AXD  PIlOrKSSOU  OF  CLIXICAL  SURGEUV  IX 

UXIVKRSITY  COLLEC5E,  I.OXDOX. 


Illiistratcb  bg  ^Tne  Dnnbrcb  mtb  C-iglrtg-doui-  on  SillGcb. 


VOL.  II. 


LONDON : 

LONGMANS,  GREEN,  AND  CO. 

188-1. 


\_T1ic  Right  of  Translation  is  Reserved.'] 


l.ONDOK  : 

BUAEBimV,  ACNEW,  & CO.,  I'RINTERS,  WIIITEFRIARS. 


CONTENTS  OF  THE  SECOND  VOLUME. 


DIVISION  THIED. 


SUKGICAL  DISEASES. 

(CONTINUED). 

* 

Chapter  JXXYIL — Surgical  Diseases  of  the  Skin  and  its 

Appendages. 

PAGE 

Diseases  of  the  Appendages  of  the  Skin — Diseases  of  the  Nails — Onychia — 
Simple — Syphilitic — Ingrowing  of  the  Nail — Hypertrophy  of  Toe-Nail  . 1 — 3 

Diseases  of  the  Skin — Lupus — Varieties — Lupus  Erythematosus — Lupus  Vulgaris 
or  Lupus — Causes — Prognosis — Diagnosis — Treatment. — Rodent  Ulcer — Symp- 
toms— Diagnosis — Pathology — Treatment — Cancer  of  the  Skin — Primaiy  Cancer 
— Secondary  Cancer — Sarcomata  of  the  Skin — Alveolar  Sarcoma — Simple 
Tumoui'S  of  the  Skin — Fibroma — Keloid — False  Keloid — Osteomata — Adenoma 
— 31oles — PapiUomata,  or  Warts — Corns — Perforating  Ulcer  of  Foot  . . 3 — 17 


Chapter  XXXYIII. — Diseases  of  the  Xervous  System. 

Neuritis — Symptoms — Treatment 18 

Sciatica — Symptoms — Diagnosis — Treatment — Acupuncture — Stretching  the  Sciatic 

Nerve 18 — 20 

Neuralgia  — Symptoms  — Situations — Causes — Diagnosis — Treatment — Stretching 
of  the  Affected  Nerve — Section  of  the  Affected  Nerve — Facial  Neuralgia  , 20 — 27 

Muscular  Tic — Clonic  Torticollis 27 — 28 

Trau^iatic  Paralysis — Rheumatic  Paralysis,  or  Paralysis  from  Exposure  to 

Cold — Treatment 28 — 20 

Neurom.\ — Structure — Traumatic  Neuroma — Treatment 20 — 30 

Tetanus — Causes — Period  of  Occurrence — Forms — Symptoms — State  of  Nerves — 

Seat  of  Injury — Pathological  Conditions  in  Spinal  Cord — Treatment  . . 30 — 30 


Chapter  XXXTX. — Diseases  of  the  Lymphatic  System. 


Inflammation  of  the  Ly.mpiiatic  Vessels — Lymphangitis,  or  Angciolcucitis — 


Caascs — .Morbid  Anatomy — Syin[)toms — Results — Diagno.sis — Treatment  . l(i — 12 

Vari.x  of  the  Ly.mphatic  Vessels— Occurrence — Treatment 12 

Elephantiasis  of  the  liEOS  and  Scuotum — Treatment 12 — 1 1 

LYMPifADENiTlS,  OR  Infla.m.mation  OF  Lv.mphatic  (i LANDS — Pathological  Ana- 
tomy— Symptoms — Trcntmcnt 1 1 — 18 

LYMPifADENO.MA— Removal 10 


VI 


CONTENTS. 


PAOK 

Chapter  XL. — Diseases  op  Veins. 

Venous  Tiiro:\ibosis— Causes— Process  of— P’atc  of  the  Tlii-ombus— lilfects— 

Symptoms — Th-eatmcnt r^Q 

PiibEBlTis — Causes — Pathological  Anatomy — Symptoms — Ti-catmeut  . . . 5G — u'J 

^'A.1UC0SE  Veins,  or  Varix— Delinitiou—Causcs— Locality— Morbid  Anatomy- 
Appearances  and  Symptoms — Progress  and  Effects— Treatment — Obliteration  of 
Varicose  Veins 59 — g5 


Chapti-ir  XLT. — Aneurism  by  Anastomosis,  and  X^evus — 
Haemorrhagic  Diathesis. 

Aneurism  by  Anastomosis — Nature — Diagnosis — Treatment  ....  G6 — G7 

NiEvus — Capillary — Venous  or  CaA^ernous — Prognosis — Treatment — Operations — 
Obliteration — Nitric  Acid — Galvanic  Cautery — Galvano-puncture — Ligature — 
Nasvi  in  Special  Situations — Scalp — Fontanelle — Face — Eyelids — Nose — 
Cheeks — Lips— Tongue — Penis — Vulva — Extremities,  Neck,  and  Trunk — Nsevoid 

Lipoma (58 — 80 

1-liEMORRHAGIC  DIATHESIS,  OR  HAEMOPHILIA — Causes — Pathology — Treatment  .80 — 83 


CiLiPTER  XLII. — Diseases  op  Arteries. 

Arteritis — .icute — Traumatic — ^Arteritis  by  Extension — Embolic — Acute  Endarte- 
ritis— Arteritis  Deformans  or  Atheroma — Nature  and  Causes  of — Effects — 
Arteritis  Obliterans — Endarteritis  Proliferans — Periarteritis  . . . 81 — 93 

Primary  Degenerations  of  Arteries — Fatty  Degeneration— Calcification — 
Ossification — Effects  of  Disease — Ulceration  — Spontaneous  Rupture — Contraction 
and  Occlusion 93 — 98 


Chapter  XLIII. — Aneurism. 

Aneurism  defined — Causes — Classification — Fusiform  or  Tubular  Aneurism — Saccu- 
lated Aneurism — True — False — Dissecting  AVneurism — Formation  of  an  Aneurism 
— Structure — Pressure-Effects — Number — Duration — Symptoms  of  E.xtci’nal 
Circumscribed  Aneurism  ; of  Diffuse  Aneurism — Diagnosis — Terminations — 
Spontaneous  Cure — Causes  of  Death  from  Aneurism — Constitutional  or  ]\fcdical 

Treatment — Local  Treatment 99 — 119 

Surgical  Treatment  of  Aneurism. — Ligature — Situation — Ligature  on  both 
Sides  of  Sac — Ligature  on  Cardiac  side  of  Aneurism — Distal  Ligature — Indica- 
tions and  Contra-indications  of  Ligature — Accidents  after  Ligature — Secondaiy 
Hasmorrhage — Continuance  or  Eeturnof  Pulsation — Secondary  Ancuri-sm — Treat- 
ment of  Recurrent  Pulsation — Suppm-ation  and  Sloughing  of  Sac — Gangrene — 
Causes — Treatment. — Compression  by  Instruments — Principle  — Circum- 
stances influencing  Success — Application  of  Compressor — Effects — Duration  of 
Treatment — Applicability — Digital  Compression — Plsmarch’s  Elastic  Bandage — 
Flexion — Acupressure — Manipulation — Galvano-puncture — Injection  with  Per- 
chloridc  of  Iron — Hypodermic  Injeeiion  of  Ergotin — Introduction  of  Foreign 
P>odies — Acupuncture  ..........  H9 — 1.G2 

Arterio-Venous  Aneurism L'j2 


CONTENTS. 


vu 


PA(iK 


CUAPTEU  XLIV.— AXKUlilSMS  OF  THE  TilORAX,  HeAD  AND 

Neck,  and  Uim‘er  Extremity. 

I 

Thoracic  Aorta — Symptoms — Auscultatory  Signs — Pressure-effects — Pulsation  and 

Tumour — Treatment loH — ItJl 

l.NXO.MiNATK  Arterv — Symptoms — J’ressurc-effeets — Prognosis — Diagnosis — Treat- 
ment— Ligiiture  of  Subclavian  only — Of  Carotid  only — Of  Subclavian  and 

Carotid — General  Remarks  on  the  Operation 10 1 — 10‘J 

<’AROTlD  Artery — Aneurismal  Varix  of  Carotid  Artery  and  Jugular  Vein — Spon- 
taneous Aneurism  of  Carotid — Symptoms — Diagnosis — Treatment — Digital  Com- 
jjression — Ligature  of  Carotid — Effects  on  Brain — Table  of  Cases  of  Ligature  of 
})oth  Carotids — Effects  on  Lungs — Ligature  of  Carotid  on  Distal  Side — Table 

16!)— 181 

Internal  Carotid  Artery — Extracranial  Aneurism — Treatment  , . , 181 — 182 

J ntra CRANIAL  ANEURISM  — Causes  — Pathology  — Pressure-effects — Sjouptoms — 

Causes  of  Death — Treatment  .........  182 — 188 

3NTRAORBITAL  ANEURISM — EiToueous  Opinion  i-egarding — Causes — Symptoms — 

Ih'ognosis — Pathology — Diagnosis — Treatment 188 — 192 

.Subclavian  Artery — Symptoms — Diagnosis — Results — Treatment — Ligature  of  the 
Brachio-cephalic  Artery — Table  of  Cases — Ligature  of  Subclavian  on  Tracheal  Side 
— Table — Compression  of  Arteiy  on  Distal  Side — Distal  Ligature  of  Subclavian 
beyond  the  Scaleni — Amputation  at  Shoulder-joint,  and  Distal  Ligature — Liga- 
ture of  Vertebral  Artery 192 — 201 

-VxiLLARY  Artery — Symptoms — Diagnosis — Treatment — Ligature  of  the  Subclavian 
in  Thiixl  Part  of  Course — Accidents  during  Ligature  of  the  Third  Part  of  the  Sub- 
clavian— Ligature  behind  the  Scalenus  Anticus — Results  of  Ligature  of  the 
Subclavian — Suppuration  of  the  Sac — Secondary  Hsemorrhage — Gangi’ene  of 
Hand  and  Arm — Treatment  of  Inflamed  Axillaiy  Aneurism  threatening 

Suppuration — Ligature  of  Axillary  Artery 201 — 220 

Ar.m,  Forear.^1,  and  Hand — Rarity  of  Spontaneous  Aneurism — Treatment — Liga- 
ture of  the  Brachial  Arteiy — Ligature  of  Radial  and  Ulnar  Arteries  . . 221 — 214 


Chapter  XLV. — Aneurisms  of  the  Abdomen  and  Lower 

Extremities. 

Abdominal  Aorta  and  its  Branches  — Symptom.s — Diagnosis — Treatment — 

Compression  of  Abdominal  Aorta 225 — 228 

I.vcuiNAL  Aneurism — Symptoms — Diagnosis — Treatment  — Ligature  of  External 
Iliac  .\rtery — Abernethy's  Modified  Operation — Cooper’s  Method — Results — Liga- 
ture of  Common  iliac — Results — The  Old  Operation — Treatment  by  Compression 
— Ligature  of  Aorta — Aneurism  of  the  Internal  Iliac  and  its  Branches — Gluteal 
and  Sciatic  Ancuri.sms— Ligature  of  Internal  Iliac 228—210 

1'E.MORAL  AND  I’CRLITEAL  ANEURISMS — Aiicurisni  of  Deep  Ecmoial  Artery — Aneu- 
lism  of  the  Superficial  Femoral  and  Popliteal  Arteries — Symptoms — Diagnosis — 
Treatment — Compre.ssion — Flexion — Ligature  of  Common  Femoral — Of  Super- 
ficial Femoral — Results — Accidents  attending  Operation — Wound  of  Femoral 
Vein— Sfjcondary  Hmmorragc—Gangrcnc— Return  of  Pulsation  in  Sac— Secon- 
dary Aneurism— Ligature  of  Femoral  Artery  in  the  Middle  of  the  Tliigh— Liga- 
ture of  External  Iliac  in  Popliteal  Aneurism — Double  Popliteal  Aneurism — 
Diffused  Popliteal  Aneurism— Amputation  for  Diffused  Popliteal  Aneurism  210 — 251 
Aneurism  or  the  Tibia l Arteries— Ligature  of  Po])litcnI  Artery— Of  Posterior 
Tibial— Of  Anterior  I’ibial— Of  Artcria  Dorsalis  Pedis— Of  Peroneal  Artery  254 — 257 


Till 


CONTENTS. 


ClLVrTER  XLVI. — Infla.m.matiox  of 


Bone  and  its  Effects. 


l*\(.  i 


Cenekal  Pathology  of  Inplammatouv  Afeectioxs  of  ISoxe— IiiHaiiimaloiy 
Processes  in  the  Periosteum — Aii'ectin^f  Compact  Tissue — lu  the  Medulla  of  Long 

Pones — In  the  Cancellous  Tissue 258 270- 

Periostitis — Symptoms — Treatment 270 — 27); 

ATiuoxic  Osteitis  axd  Periostitis— Symptoms— Treatment— Linear  Osteotomy 

271—27:': 

Osteitis  Deformaxs- Microscopic  Examination 272— 27:i 

Chroxic  Abscess  of  Boxe — Causes — Symptoms — Treatment  . . . . 273 — 270 

Diffuse  Septic  Osteomyelitis— Symptoms— Treatment  ....  27G— 2'J*.) 
Acute  Necrosis  — Sj^mptoms — Pathology — Results — Diagnosis — Prognosis — Treat- 
ment   279 282 

Caries — Deiinition — Causes — General  Appearances — Situation — Symptoms — Treat- 
ment— Operations  on  Carious  Bone 282 — 2SS. 

Necrosis — Nature — Causes — Characters  — Peripheral  and  Central — Sequestrum — 
Symptoms — Separation  of  the  Dead  Bone — Exfoliation — Reparative  Proeess — 
Treatment — Removal  of  the  Sequestrum — Instruments — Amputation — Resection 
— Necrosis  of  the  Sternum,  Seapula,  or  Pelvis — Cranial  Bones — Patella — Ribs 

288— 30tf. 


Chapter  XLYII. — Structural  Changes  in  Bone  and  Tumours  of 

Bone. 

Hypertrophy — True  Hypertrophy — Inflammatory  Hypertrophy — Increased  Length. 

— Atrophy — Arrested  Growth 301 — 302 

Rickets — Causes — Symptoms — Progress  and  Prognosis — Pathology — Treatment  302 — 30H 
Mollities  Ossium  : Osteomalacia — Nature — Cause — Seat  of  the  Disease — State 

of  Urine — Symptoms — Diagnosis — Treatment 30G — 308- 

Tumours  of  Boxe — Exostosis — Varieties — Symiitoms — Treatment — Enchondro- 
mata  or  Cartilaginous  Tumours  — Fibroma — Cystic  Tumours  — Structure  — 
Treatment  — Hydatids.  — Sarcomata  of  Boxe.  — Primary  Maligxaxt 
Disease — Central — Peripheral — Situations — Symptoms — Diagnosis — Treatment.  . 

— Secoxdary  Sarcomata. — True  Caxcer  or  Carcixoma — Epithelioma. — 
Pulsatixg  Tumours — Situation — Symptoms — Treatment  . . . 308—321 


Chapter  XLVIII. — Diseases  of  Joints. 

Syxovitis — Causes — Pathology — Symptoms — Acute  Synovitis — Chronic  Synovitis — 

Hydrarthrosis — Terminations — Treatment 322 — 32G 

Acute  Arthritis — Situations — Symptoms — Suppuration — Diagnosis — Pathology — 
Nature  of  Changes  in  Cartilage  — Destruction  of  Cartilage  from  Synovial 
Disease — From  Disease  of  Bone — Causes  and  Varieties — Repair — Treatment 

32G— 33t» 

Chroxic  Strumous  Arthritis  or  White  Swellixg — Symptoms— Pathological 

Changes — Treatment 339 — 34.5. 

Chroxic  Rheumatic  Arthritis  — Nature  — Symptoms  — Causes — Treatment — 
Chronic  Rheumatoid  Arthritis  of  Hip — Pathological  Changes  — Diagnosis — 
Chronic  Rheumatoid  Arthritis  of  Lower  Jaw — Of  Shoulder  . . . . 345 — 351 

Axkylosis  or  Stiff-Joixt  — Incomplete  or  Fibrous  Ankylosis  — Complete  or 

Osseous  Ankylosis — Treatment  .........  351 — 35:t 

Loose  Cartilages  ix’  Joixt.s — Warty  Condition  of  Synovial  .Membi-ane — Loose 

Cartilages — Characters — Symptoms — Diagnosis — Treatment  . . . 353 — 35G 

Neuralgia  op  Joixts — Symptoms — Causes — Treatment  ....  357 — 35S 


CONTENTS. 


IX 


pa(;k 


ClIArTEIl  XIjIX. — Excl.siox  of  .fOlXTS. 

History — Imlications  for  Excision — Conditions  of  Success — Repair  after  Excision 

— Instruments — Operation 

Excisions  IX  the  Urper  Extremity -Shoulder-Joint.- For  Disease— Partial 
Excision — Complete  Excision— Result — For  Compound  and  Comminuted  Frac- 
ture.— SC.A.PULA — Entire — Partial — Operation  — Result. — Clavicle. — Elboav- 
JoiNT— For  Strumous  Diseases — For  Ankylosis — For  Compound  Fracture  or 
Dislocation — Operation  — Results. — Ulna  OR  Radius — Olecranon. — ^Weist — 
Listers  Operation. — Hand — Excision  of  Fingci-s  and  Metacarpal  Bones  . 3G7 — 385 
Conservative  Surgery  of  the  Lower  Extremity. — Hip-Joint. — Knee — 
Operation — Selection  of  Cases  for  Excision — Results. — Bones  of  the  Leg. — 
Foot — Progress  of  Conservative  Surgery — Conditions  demanding  Excision — 
Tai-sal  Bones — Os  Calcis  — Operation— Subperiosteal  Excision — History  and 
Results  — Astragalus  — Cuboid  Bone — Scaphoid  — Cuneiform  Bones  — Several 

Tarsal  Bones — Malleoli — Metatarsal  Bones — Toes 388 — 41  (> 

Amputation  IN  Joint-Diseases — Circumstances  influencing  Mortality  . . 410—411 


Chapter  L. — Diseases  of  the  Spike. 

Spina  Bifida — Characters — Prognosis — Treatment 412 — 414 

Caries  of  the  Spine.— Angular  Curvature. — Pott’s  Disease — Pathology — 
Symptoms  — Paraplegia  — Pleuritic  Attacks — Abscess — Diagnosis — Prognosis — 

Treatment 415 — 432 

Disease  of  the  Cervical  Spine — Diseases  of  the  Atlas,  Axis,  and  Occiput — 

Treatment 432 — 433. 

()THER  Diseases  of  the  Spine — Gummata — Rheumatoid  Arthritis — Tumours  . 434 


Chapter  LI. — Disease  of  the  Sacro-Iliac  Joint. 

S.\C’R0-T  LI  AC  Disease — Kature — Pathology — Symptoms — Pain — Swelling — Lame- 
ness— Alteration  in  Limb — Abscess — Prognosis — Diagnosis — Treatment  . 43.3 — 440 


Chapter  LII. — Disease  of  the  Hip-Joixt. 

Hip-Joint  Dise.-vse — Characters — Forms  of  the  Disease — General  Phenomena — 

Pain — Attitude — IJmitation  of  Movement — Suppuration — Sinuses — Dislocation 
— Ankylosis — Pathology  and  Symptoms  of  the  Various  Forms. — ARTiipiTiC 
Coxalgia — .Symptoms — Results. — Cm ronic  Strumous  Arthritis. — White 
Swelling.  — Fe.moral  Coxalgia  — .Symptoms — Patliology. — Acetabular 
Coxalgia — .Symptom.s — Prognosis  of  Hip-Joint  Disease — Life — Utility  of  the 

J>imb — Diagnosis  of  Cox.algia— Treatment 441 — IGo 

K.xctsion  of  the  Head  of  the  Thigh-Bone  and  of  the  Hip-Joint— HLstory— 
Cases  requiring  Operation — In  Arthritic  Co.xalgia — In  Femoral  Coxalgia — In 
Acetabular  Coxalgia— Removal  of  Diseased  Acetabulum  and  Pelvic  Bones — 
.Methods  of  Operating — Results. — Disease  of  the  Great  Trochanter. — 

Amputation  in  Disease  of  the  IIip-Joint .t(;o_.l7^> 

Ankylosis  of  Hip-Joi.nt — 0|)cration  for  O.sscous  Angular  Ankylosis — Cross  or 
*Sci8sor-lcggc<l  Deformity 170 — |T.3 


X 


coyTJ<jyrs. 


('llArTER  Llll.— DjSEASE>S  of  SVNOVIAI.  MEilBKAXES,  AXJ)  OF  ]\TUSCEES. 


Diseases  of  Bursae— Situations  in  whicli  Bursic  exist— Morbid  Alterations. 

Diseases  of  the  Bursa  rATELn^E — Inflammation — Supimration Disease  oJ' 

the  Patella— Sloughing  of  the  Bursa  I’atel he— Enlai-gements — Housemaid’s  Knee 
—Treatment— Chronic  Enlargement- Solid  Tumours— Treatmcnt.-DlSEASES 

OF  OTHER  BURSA3.— Bunion- Treatment 

Diseases  of  Sheaths  of  Tendons — Ganglion — Simple  Ganglion — Treatment 

Tenosynovitis— Treatment— Compound  Ganglion— Treatment  . , . 48-1 — 18U 

Diseases  of  Muscles — hatty  Degeneration — Ossification — Inflammatoiy  Affec- 
tions— Syphilitic  Disease- Tumours — Treatment 480 48‘.) 


Chapter  LIV. — Deformities. 

Lateral  Curvature  op  the  Spine — Nature — Mechanism — K)’^phosis  and  Lor- 
dosis— Causes — Signs  of  Lateral  Curvature — Treatment  of  Lateral  Curvature — 
Recumbent  Position — Mechanical  Contrivances — Treatment  of  Posterior  Excur- 

vation — Of  Posterior  Incurvation 490 — 49f» 

Deformities  of  the  Neck  and  Limbs — Causes — Treatment — Tenotomy— Repair 

in  Divided  Tendons 496 — .‘>01 

Deformities  affecting  the  Face  and  Neck — Wry-Neck — Nature — Causes — 

Treatment  501 — 508 

Deformities  op  the  Arm  and  Hand — Contraction  of  the  Arm — Straight  Anky- 
losis— Acquii-ed  Contraction  of  Muscles  of  Forearm — Paralysis  of  Extensors  and 
Supinators — Club-hand — Arthritis  Deformans  of  Hand — Contraction  of  the 
Fingers  — Pathology  — Treatment — Congenital  Deformities  of  F'ingers  and 

Hand 503 — 510 

Deformities  of  the  'Leg  and  k'oOT — Knock-knee— Treatment — Antiseptic  Os- 
teotomy— Contraction  of  the  Knee-joint — Varieties — Causes — Contraction  from 
Nervous  Irritation  — Treatment  — Contraction  from  Inflammation  of  Knee — 
Chronic  Contraction — Contraction  from  Ligamentous  Consolidation — Treatment 
— Contraction  of  Hamstrings— Division  of  Hamstring  Tendons — Contraction  with 
Lateral  Displacement — Treatment — Osseous  Ankylosis  of  Knee — Deformities 
of  the  Bones  of  lower  Limb  from  Rickets — Club-foot — Varieties — Pathological 
Clianges — Talipes  Equinus  — Treatment — Talipes  Calcaneus — Treatment — Ta- 
lipes Varus — Treatment— Talipes  Valgus — Treatment — Spurious  Talipes  Valgus 
— Hollow  Club-foot — Contraction  of  the  Plantar  Fascia — Contraction  of  One  Toe 
— Supernumerary  and  Webbed  Toes — Congenital  Hypertrophy  of  Toes  and  Foot 
— Weak  Ankles 510 — 532 


Chapter  LY. — Diseases  of  the  Head  and  Neck, 

Scalp  and  Skull — Pachydermatous  Tumour  of  Scalp — Fungus  of  the  Dui-a  Mater — 
Nature — Symptoms — Treatment — Fungus  of  the  Skull — Congenital  Hernia  of 

the  Mcmbi-anes  of  the  Bi'ain — Tapping  the  Head 533—536 

Ear — Affections  of  External  Ear  and  Meatus — Malformations  — Hyi>cr- 
trophy — Gouty  Concretions — Bloody  Tumoiu’s  or  Hiematomata — Eczema — Con- 
cretions in  the  IMeatus — Thickening  of  the  Cuticle — Boils — Otitis  Externa — 
Exostoses— I’eriosteal  Thickenings— Diseases  op  the  JIiddle  Ear— Method  of 
Examination — Simple  Mucous  and  Purulent  Catarrh — Treatment — Otorrhoca — 

Polypus — Nciwous  Deafness  i>3(i— .j-ll 

Nose — External  Affections — Acne  Rosacea — Lipoma  Nasi — Lupus,  Epithelioma, 

&c. — Ulcers  and  Fissure.s. — Affections  of  the  Nasal  Cavity — Examination. 


CONTENTS. 


XI 


VAon 


of  Cavitv — Doviiitiou  of  Septum — Chronic  Catarrh — hollicular  Hypertroplij 
Watery  Dischai’ge — O/.rcua — Chronic  Tliickcning  of  Schncitlcrian  Membi^ane 
Abscess  — Treatment  — Necrosis  — 'J’reatmcnt  — Calculi  — Lpistaxis  lieat- 

meut ■ 

TorouRS  OF  THE  Nasal  Foss.e — Polypus — Varieties — Mucous  Nasal  Polypi  Sj’^mp- 
toms— Diagnosis— Treatment— Naso-pliaryngcal  Tumour — Prognosis — Treatment 

;Malignant  Nasal  Tumours — Naso-orbital  Tumoui-s  — Treatment  — Columnar 

Papilloma — Diseases  of  Frontal  Sinuses 

Cheeks — Salivary  Fistula 

■Japs  — Congenital  Malformation  — Hypertrophy— Ulceration— Cysts  and  Erectile 

Tumoui-s — AVarty  Growths — Epithelioma — Eemoval  ....  o57 — 5(50 

2’AROTID  Glaxo— Parotitis  or  Mumps— Treatment— Tumours— Diagnosis— Treat- 
ment— Excision  of  the  Parotid  Gland 500—50-1 

Neck— Congenital  Fistulai— Cystic  Tumours— Solid  Tumours— Congenital  Tumour 

or  Induration  of  the  Sterno-mastoid  504—507 

Thyroid  Glaxo — Causes  of  Bronchocelc — Symptoms  and  Varieties — Simple  Hyper- 
trophy— Fibrous  Bronchocele  — Cystic  Bronchocelc — Pulsating  Bronchocelc — 
Treatment  — Ligature  of  Thyroid  Arteries — Excision — Acute  Bronchocele — 
Exophalmic  Goitre — Malignant  Tumour o07 — 573 


Chapter  LYI. — Diseases  of  the  Jav’s  and  their  Appendages. 

Diseases  of  the  Gums  axd  Alveolar  Processes — Abscess — Spongy  Gums — 

1 lypertrophy — Epulis — Simple  Epulis — Treatment — Malignant  Epulis — Epithe- 
lioma— Necrosis — Lucifer-Match  Disease — Treatment — Reproduction  of  Jaw 
after  removal  ............  574 — 573 

Diseases  op  the  Axtrum  axo  Upper  Jaw — Suppuration  in  the  Antram — 
Treatment — Cysts  or  Di'opsy  of  Antrum — Treatment — Polypus  of  Antrum — 
Dentigerous  Cysts — Solid  Tumoui's — Varieties — Situation  and  SjTnptoms — 
Diagnosis — Treatment — Operations  on  the  Upper  Jaw — Scooping — Partial  Ex- 
cision of  Upper  Jaw — Complete  Excision — Results — Tumoui-s  behind  the  Superior 

JIaxilla — Langenbcck’s  Osteoplastic  Section 579 — 594 

Diseases  of  the  Lower  Jaw — Abscess — Acute  Suppurative  Periostitis — Tumours 
— Varieties — Diagnosis — Treatment — Excision  of  the  Lower  Jaw  . . 594 — 601 

Diseases  of  the  Temporo-Maxillary  Articulation — Acute  Arthritis — 
Ankylosis — Enlargement  of  Condyle  of  the  Jaw — Closm’c  of  the  Jaw  . 594 — 601 


Chapter  IA'II. — Plastic  Surgery  of  the  Face  and  Mouth. 

Plastic  or  Reparative  Surgery' — Definition — Methods  of  Operating — Condi- 
tions of  success — Faulty  Cicatrices — Burow’s  Operation — Blepharoplasty  . 602 — 600 
J'LASTic  Surgery  of  the  Nose — Restoration  of  Columna — Of  Ala — Of  Entire 
Nose — Tagliacotian  Ojicration — Indian  Opci’cation — Formation  and  Attachlncnt 
of  1 lap — Separation  of  Root  of  Flap — Formation  of  Columna  Nasi — Langcnbeck’s 
and  Ollier’s  Modifications — Fistulous  Openings  through  Nasal  Bones — Operation 

for  Dei>res.scd  Nose 006 613 

Plastic  Surgery  of  the  Lips — Harc-li[) — Single  and  Double — Median  Fissure — 

Age  for  Operation — Objects  of  Operation — Operation  for  Single  Harc-lip — 
Ojwration  for  Double  Hare-lip — Treatment  by  Simple  Suture — Congenital 
'Jransverse  l'is.surcs  of  Cheeks — Cheiloplasty — Buchanan’s  Operation  for  Restor- 
ing J.ower  Lip 013—622 

J’LASTIC  Surgery  of  the  J’alate— Age  for  Operation— Staphyloraphy— 
lergusson’.s  Operation — J’ollock'.s  Operation — Uranoplasty — I’erfomtion  of  the 
Hard  Palate  . .......  C9'i  roq 


XU 


CONTENTS. 


Ci[APTEii  LYIII. — Diseases  oi-’  the 


]\rOUTJi;  AXI)  '■J’lIUOAT. 


I'At.:*: 


Tokuue — Tongne-tic — Hypertrophy  and  Prolapsus— Glossitis — AV)Scess  — Chronic 
Superficial  Glossitis — Psoriasis,  Lcucoplakia — Prognosis — Treatment— Aphtlnc — 
Simple  Ulceration — Tubercular  Ulcer — Syplnlitic  Gummata — 'J'umours — Nmvus 
and  Aneurism  by  Aniistomosis— Cancer  ol;  Tongue— Nature— Diagnosis— Treat- 
ment— Division  of  Gustatory  Nerve — Ligature  of  Lingual  Artery — Operations  on 
the  Tongue  —Excision  of  a small  part — Strangulation  by  Ligature — Excision  of 
Wliole  or  Large  Portion — Application  of  Ecrascur — Submental  Operation — Ex- 
cision after  Division  of  Lower  Jaw — Hicmorrliagc  Dining  Excision — After- 
Treatment — Accidents  after  Operation^ — -Comparison  of  Methods  of  Operating  — 
Ilesults — Effect  of  llemoval  of  Tongue  on  Speech — Cysts  in  Floor  of  IMouth — 

Salivary  Calculi (;29 — {‘,7,2 

Palate,  Uvula,  and  Tonsils — Hard  Palate — Soft  Palate — Elongation  of  the 
Uvula — Tonsilitis  or  Quinsj'- — Treatment — Enlargement  of  the  Tonsils — Treat- 
ment— Excision  of  Tonsils — Malignant  Tumours 052 — 057 

Diseases  of  the  Pharynx — Syphilitic  Affections — Erysipelatous  Pharyngitis — 

Abscess — Treatment — Tumours 057 — 05f> 

Stricture  of  the  Q5sopha&us — Conditions  producing  Dysphagia  without  Stric- 
ture— Forms  of  Stricture — Hysterical  or  Spasmodic — Fibrous — Cancerous — Treat- 
ment— Gastrostomy 059 — 0(f5 

Diseases  of  the  Larynx — The  Laiyngoscope — Laryngitis — Yarietics — Acute 
Catarrhal  Laryngitis — Symptoms — Treatment — Acute  Qildematous  Laryngitis  — 
Symptoms  — Diagnosis  — Treatment — Chronic  Laryngitis  — Varieties  — Simple 
Chronic  — Treatment — Local  Medication  of  Larynx — Syphilitic  Laryngitis — 
Diagnosis — Treatment — Tubercular  Laryngitis — Diagnosis — Treatmeirt  — Com- 
plications of  Chronic  Laryngitis-^Nervous  Affections  of  Larynx — ^In  Children — 

In  Adults — Paralysis  of  the  Larynx — Tumours  of  Larynx — Thyrotomy — Malig- 
nant Tumours — Extirpation  of  Larynx 600 — OSl 


Chaptee  LIX. — Opeeations  on  the  Aie-Tu»e  and  on  the  Chest. 

Laryngotomy  and  Tracheotomy — Corrditions  requiring  Operation — Opening  the  ' 
Windpipe  in  Membranous  Laryngitis — In  other  Forms  of  Laryngeal  Obstruction 
— Necessity  for  Prompitude — Operations — Conditions  reqrriring  Operation — 
Laryngotomy — Tracheotomy — Difficulties — Exposing  the  Trachea — Haemorrhage 
— Opening  the  Trachea — Introduction  of  Tube — Trachea-Tubes — Tracheotomy  iir 
Children — Comparison  of  Laryngotomy  and  Tracheotomy — After-treatment  of 
Laryngotomy  and  Tracheotomy  ........  (i82 — 007 

Surgical  Operations  on  the  Chest — Tapping  the  Pleural  Cavity — Surgical 

Treatment  of  Empyema 007 — 70;> 

Tapping  Pulmonary  Cavities — Operation — Tapping  the  Pericardium  . 703 — 7U(> 


Chaptee  LX. — Diseases  of  the  Beeast. 

Diseases  of  the  Breast — Ages  at  which  they  occur 707 

Anomalies  of  Development — Absence  of  Breast — .Supernumerary  Breasts  and 

Nipples  .............  707 — 708 

Neuralgia — Symptoms — Diagnosis — Treatment 708 

Hypertrophy — Simple — Treatment 700 

Ahnormal  Conditions  of  the  Lacteal  Secuetion — Absence — Excessive  Flow 
— Lacteal  Tumour — Treatment  .........  700 — 710 

Inflammation  of  the  Breast — Yarietics — Of  Nipple  and  Areola — Treatment — 


COXTENTS. 


Xlll 


i»ac;k 


Eczema  of  Nipple— Abscess  of  Areola— ^Milk-Ab.scess—Inilammation  ami  Abscess 
in  Subcutaneous  Areolar  Tissue — 1 ntlammation  of  Mammary  Gland  Inflamma- 
tion in  Areolar  Tissue  between  the  Mamma  and  Pectoral  Muscle  treatment 
Chronic  Inflammation — Chronic  Interslitial  IMastitis — Chronic  Abscess  Diffused 
— Treatment — Enc3’sted— Diagnosis — Treatment — Tubercle — Syphilitic  Disease 

of  Mamma  . . . . ' 710— 71fl 

TfAIOURS  OF  THE  BUEAST 

Nox-Maligxaxt  Tumours — lletention  — Serous  — Il3^datid  C3’sts  — Lipoma  — 
Fibroma — Chondroma  and  Osteoma — Adeno-flbroma — Adcno-sarcoraa— Painful 
Mammary  Tumour — Treatment  of  Adeno-fibroma  and  Adeno-sarcoma — Cysto- 
sarcoma— Sarcomata— Diagnosis— Treatment— Sanguineous  Cysts — Tumours  con- 
taining Foetal  Remains 717 — 728 

Caxcer  of  the  Breast— A^aricties — Scirrhus — Symptoms— Implication  of  skin — 

Pain — Retraction  of  Nipple — Implication  of  Axillary  Glands  and  Viscera — 
Constitutional  Cachexy — Duration  of  Disease — Structure  of  Scirrhus — Encepha- 
loicl — Colloid — Duct-cancer — Causes  of  Cancer  of  Breast — Sex — Age — Injuries — 
Inflammation — Eczema  of  Nipple  — Diagnosis  — Treatment  — Compression — 
Caustics— Operation — Question  of  Relapse — Prolongation  of  Life  by  Operation — 
Cases  Unfit  for  Operation— Doubtful  Cases— Cases  Favourable  for  Operation — 
Return  of  Cancer  after  Operation — Amputation  of  the  Breast — Mortality  after — 

Axillo-mammary  Cancer 728 — 750 

Diseases  of  the  Male  Breast — Scirrhus  Cancer 750 — 751 

Axillary  Tumours — Strumous  Disease  of  Axillary  Glands — Simple  Tumours — 
L3'mphadeuoma  of  Axillary  Glands — Fibromata — Sarcomata  . . . 751 — 752 


Chapter  LXL — Diseases  of  the  Abdomen. 

Ixtroductory  Remarks — Operative  Treatment  of  Diseases  of  the  Abdominal  and 
Pelvic  Viscera — Septic  Peritonitis  and  Septiemmia — Shock  after  Operations — 

Hmmorrhage 753 — 757 

H ERXIA  defined — Structure — Sac — Neck — Body — Contents — Enteroccle—  Epiplocele 
— Entero-Epiplocele — Adhesions — Fluid — Hydrocele  of  Hernial  Sac— Loose 
Foreign  Bodies  in  Sac — Signs  of  Hernia — Intestinal  Hernia — Omental  Hernia — 
Cmcal  Hernia — Hernia  of  Bladder,  or  Cystocele — Exciting  Causes — Predisposing 
Causes — Sex — Age — Occupation — Other  Causes — Conditions  presented  b3’’  Hernia 

767— 7(53 

Reducible  Hernia — Definition — Application  of  Truss — Radical  Cure  of  Hernia — 

Wutzers  Operation — AVood’s  Operation 7G3 — 770 

I RREDUCIBLE  Hernia — Causcs  of  IiToducibilit3'- — S3nnptoms — Treatment — Inflamed 

Irreducible  Hernia — Treatment— Incarcerated  Hernia — Treatment  . . 770 — 772 

Strangulated  Hernia — Definition — Mechanism  of  Strangulation — Seat  of  Stric- 
ture— Local  Effects  of  Strangulation — Inflammation  of  Gut  after  relief  of 
Strangulation — Symptoms — Local  Signs — Constitutional  S3'mptoms — Modifica- 
tions of  S3'mptoms — ’Diagnosis  — Treatment  — Taxis — Auxiliary  Measures — 
Persistence  of  S3-inptoms  after  Reduction — Treatment  ....  772 — 783 

Operation  for  Strangulated  Hernia — Operation  in  which  the  Sac  is  opened 
— Exposure  of  the  Sac— Opening  the  Sac — Division  of  the  Stricture — Reduction 
— Treatment  of  tlic  Sac — Treatment  of  the  AVound — After-Treatment — Accidents 
and  Alodifications  of  the  Operation — Peritonitis — Acute  Catarrlial  Inflammation 
— Management  of  Congested  Intestine — Of  Tightly  Constricted  Intestine — Of 
Gangrenous  Intestine — Of  Adhesions — Of  Omentum — AVounds  of  the  Intestine — 

AV minds  of  Arteries — Sloughing  of  the  Sac — Artificial  Anus  and  Fiecal  Fistula — 
Treatment — Operation  without  Opening  the  Sac — Redaction  in  Mass — Causcs — 
S3'mptoms — Treatment — H3'drocclc  of  the  Hernial  Sac  ....  783 — 801 


XIV 


CONTENTS. 


VM.V. 

(■iiArTEJt  LXll. — Special  Keuxle. 


Ix’GUINAIj  Herxia — Varieties — Oblique — Coverings — llelations — Direct — Ooveriiifrs 
— delations — Incomplete  or  Interstitial — Double — in  I'cmales,  Si^iis — Diagnosis 
— Treatment — Operation — Seat  of  Stricture — Hernia  containing  Cieeum,  Sigmoid 
Dlexurc  of  Colon,  or  Urinary  Bladder — Hernia  in  Tunica  Vaginalis,  or  Congenital 
Hernia — Signs  and  Diagnosis — Comi)lication  ndth  Undcscendcd  Testis — Treat- 
ment— Enej^sted  Hernia  in  Tunica  Vaginalis,  or  Infantile  Hernia  . . 80.") — Sl."> 

Eemoral  Heexia — Course — Uclations — Contents — Signs — Diagnosis — Treatmeiit — 

Operation 81 G — 822 

Umbilical  Hernia — In  Children — In  Adults — 'I'rcatment — Operation  . . 822 — 82r>. 

Ventral  Hernia — Treatment 825 — 82G 

Pelvic  Hernias — Obturator — Symptoms — Treatment — Perineal — Vaginal — Puden- 
dal— Sciatic 82G — 823 

Diaphragmatic  Hernia  — Congenital  Defect  of  Diaphragm — Traumatic  Dia- 
phragmatic Hernia 828 — 830 


Chapter  LXIII, — Ixtestixal  Obstructiox. 

Acute  Obstruction — Causes — Symptoms — Chronic  Obstruction — Symptoms — 
Intussusception — Symptoms — Diagnosis  of  Causes  of  Obstruction — Previous  Histoiy 
— Mode  of  Invasion — General  Condition  of  Patient — Character  of  Pain — Vomiting 
— Duration  and  Degree  of  Constipation — Phj'sical  Examination  of  Belly  of 
Eectum — Quantity  of  Urine — Treatment — Acute  Obstruction — Inversion  of 
Patient — Puncture  of  Intestine — Operation — Treatment  of  Intussusception — 
Operation — Treatment  of  Chronic  Obstruction — Gastrostomy — Colotomj' — Littre's 
Operation — Amussat’s  Operation — Comparison  of  Littre's  and  Amussat's  Opera- 
tions   831 — 850 


Chapter  LXIY. — Tapping  the  Abdomen. — Operations  ox  the 
Abdomixal  Yiscera. — Tumours  of  the  Groin. 

Tapping  the  Abdomen 851 

Removal  of  Portions  of  the  Intestine 852 — 853 

Excision  of  the  Pylorus . . . 853— 851- 

Operations  ON  THE  Liver — Abscess — Hydatids — Diseases  of  the  Gall-Bladder  854 — 85G 

Extirpation  of  the  Spleen 857 

Diseases  of  the  Umbilicus — Ulceration — 'Warty-growth — Epithelioma — 

Umbilical  Fistulre 857 — 858 

Tumours  of  the  Groin  — ALarieties  — Diagnosis  — Pulsating  — Xou-Pulsating  — 
Reducible — Irreducible — Fluid  Tumours — Solid  Tumour.s — Trcatmcn t — Removal 
of  Cystic  or  Solid  Tumours 858 — 851> 


Chapter  LXV. — Diseases  of  the  Large  Intestine  and  Axu.s. 


Congenital  Malformations — Nanwving  and  Partial  CTo.surc  of  Anus — Complete 
Closure  of  Anus — Occlusion  of  Rectum  above  Anus  by  Membranous  Septum — 
Complete  Absence  of  Anus — Treatment— Closure  of  Anus  with  Absence  of  Rec- 
tum— Treatment- — Perineal  Incision — Iliac  Incision — Lumbar  Incision  — Absenee 
of  Anus  : Opening  of  Rectum  into  otlicr  Canals 8G0 — 863 


CONTENTS. 


XV 


Stbictitre  ; Simple.  Syphilitic,  and  Malignant— Simple  or  Fibrous— Symptoms 

Proi^ress — Treatment— Syphilitic  Stricture  of  Large  Intestine— Cancer  and 

itlalignant  Stricture— Symptoms— Treatment— Cancer  of  Anus— Sarcomatii  of 

Uectiim— Papillomata— Polypi _ • • 

liKCTAL  FiSTUL^Ti — llccto-vcsical  Fistula — Treatment — Kntcro-vaginal  1 istula 

Recto- vaginal  Fistula— Treatment— Entcro-vcsical  Fistula  . . . 872— S7."> 

Flceu  and  Fissure  of  the  Anus — Symptoms — Causes — Treatment — Spasmodic 

Conti-action  of  Sphincter  Ani— Treatment— Atony  of  Rectum— Treatment  87i>— 87S 
Auscess  and  Fistula — Acute  Ischio-rcctal  Abscess- Chronic  Abscess — Treatment — 

Anal  Abscess — Fistula  in  Ano— Extent — Varieties- Complete — Incomplete  or 

UlimI — Operation  for  Fistula  in  Ano 878 — 88-1 

IL-emorrhoids  or  Piles — Varieties — Predisposing  Causes — Exciting  Causes — 
Structure— External  Hicmorrhoids—Symptoms— Internal  Piles— Ijongitudinal 
or  Fleshy — Globular — Symptoms — Fliemorrhage — Complications — Terminations 

Subsidence — Coagulation — Suppuration — Sphacelus — Diagnosis — Of  Hasmor- 

rhoidal  Tumours— Of  Hemorrhoidal  Flux — Treatment— Constitutional — Local — 
Operation — Excision — Ligature — Smith’s  Operation — Galvanic  Ecrascur — Crush- 
ing— Caustics — Dangers  attending  Operations  for  Piles — Moist  Condition  of  Skin 

around  Anus — Pniritus  Ani 88-1 — Si»8 

Prolapsus  Ani — Causes — Diagnosis — Treatment — Palliative — Curative — Ligature — 
Prolapsus  of  the  Rectum — Causes — Treatment — Protrusion  of  an  Ovarian 
Cvst 898—902 


C'hapter  LXYI. — Secondary  Diseases  of  the  Urinary  Organs  arisinij 
FROM  Surgical  Causes. — Py.rmia  and  Septiclemia  in  Urinary  Diseases. 

Morbid  C!onditions  of  the  Bladder — Diseased  Conditions  of  the  Ureters  and  Pelvis  of 
the  Kidney — Morbid  Conditions  of  the  Kidneys — Results  of  Pressure — Acute 
Diffuse  Intcretitial  Inflammation — Acute  Interstitial  Nephritis  with  Scattered 
Abscesses — Effects  of  Former  Attacks  from  which  the  Patient  has  Recovered — 
Causes  of  Interstitial  Inflammation — Tension — Reflex  Irritation  of  Kidney — 
Septic  Matter  in  Pelvis  of  Kidney — Symptoms  of  Kidney-Disease  in  Surgical 
Affections  of  Genito-Urinary  Organs — Urethnal  Fever  or  Uraemic  Fever — 
Prognosis — Treatment — Pyaemia  and  Septicaemia  in  Diseases  of  the  Urinary 
Organs  . 903—917 


Chapter  LXVII. — Surgical  Operations  on  the  Kidney. 

Stone  in  the  Kidney — Symptoms — Treatment — Calculous  Pyelitis — Tubercular  or 
Scrofulous  Kidney  — Symptoms — Pj'onephrosis — Hydronephrosis — Treatment — 
Tumours — Carcinoma  and  Sarcoma — Diagnosis  of  Renal  Tumours — Treatment  of 
Carcinoma  or  Sarcoma — Fistulous  Communications — Floating  Kidney  . 918 — 921 

Operations  on  the  Kidney"  — Exploration  — Aspiration  — Nephrolitliotomy  — 

Nephrotomy — Nephrectomy — Abdominal  Nephrectomy — Results  . . 921 — 92!) 


Chapter  LXViri. — Urinary  Caiaulus  and  Lithotomy. 

Uri.vary  Deposits  and  Calculi — Uric  or  Tflthic  Acid  Deposits— Calculi— Trc.at- 
ment — Deposits  of  Oxalate  of  Lime — Calculi — Treatment — Phosphatic  Deposits 
— Varieties  of  Phosphates — Calculi — Treatment — (Cystine— Xanthine  or  Xanthic 
Oxide — Carbonate  of  Lime — Chemical  Examination JIJJO p;}-, 


1 

r 


XYl 


CONTENTS. 


?^r0XB  IN’  THE  BTjADDEK — Structure  of  Culculi — Oriji^iii — Number — Kj)outancous 
Nraeturc— Physical  Characters — Size — Weight — Hardness — Shape — Position- 
Causes — Age — Sex — Geographical  llistributioii  — Symptoms  — Pain — Increased 
Prequciicy  of  Micturition — Stoppage  of  Flow  of  Urine — Stone  in  Elderly  Men — 
Stone  in  Children — Encysted  Calculus — Physical  Diagnosis  of  Stone — Sounding 
Bladder — Errors  in  Sounding — Examination  by  Manipulation — Stone  in  Women 

— Pathological  Changes  induced  by  Calculus 1)3(> — D17 

1^ithoto:my — Instruments — Preparation  of  Patient. — Laxeeal  Operation — Stages 
— Position  of  Knife — Incision  of  Prostate — Extraction  of  Stone— Lithotomc  for 
Lateral  Lithotomy — After-Treatment  of  Lithotomy — Lateral  Lithotomy  in  Boys 
— Difficulties  during  Lithotomy — In  Finding  Stone — In  Entering  Bladder — in 
Seizing  and  Extracting  Stone — From  Position  of  Stone — From  Fixture  of  Stone 
— From  Fibroid  Tumours  in  Prostate — From  Kickets  of  Pelvie  Bones — From 
Shape  and  Size  of  Stone — Ilemoval  of  Large  Stone — Incision  of  Eight  Side  of 
Prostate — Crushing  Calculus  in  Bladder — Difficult}’’  from  Fracture  of  Stone — 
xiccidents  during  Lithotomy — Haemorrhage — Wound  of  Bulb — Missing  the 
Urethra — Wound  of  Eectum — Wound  of  Posterior  Part  of  Bladder — Difficulties 
in  Children — Sources  of  Danger  and  causes  of  Death  after  Lithotomy — Statistics 
of  Mortality — Influence  of  Age — Of  Shock — State  of  Kidneys — Prolonged 
Operation — Haemorrhage — Cystitis — Diffuse  Inflammation  of  Areolar  Tissue  of 
Pelvis — From  Cutting  beyond  Prostate — From  Bruising  and  Over-Distension — 
Peritonitis — Sloughing — Pyaemia  and  Septicaemia — Other  Methods  of  Performing 
Lithotomy. — Median  Lithotomy — History — Operation — Comparison  between 
Median  and  Lateral  Operations — General  Base  and  Simplicity — Haemorrhage — 
Wound  of  Bulb — Wound  of  Eectum — Treatment  of  Prostate — Manipulation  of 
Forceps  and  Extraction  of  Stone — Indications  for  Median  Operation. — Bl- 
EATEEAL  LITHOTOMY.  — MeDIO-BILATERAL  OPERATION. — EeCTO-VESICAL 

Lithotomy. — High  or  Suprapubic  Operation 947—088 


Chaptee  LXIX.— Urinaky  Calculus  {continued). 

Lithoteity — History — Lithotrity  as  Practised  before  1878 — Instruments — Prepara- 
tion of  Patient — Anaasthetics — Operation — Introduction  of  Lithotritc — Seizui-e 
of  Stone — Breaking  Stone — Lithotrity  subsequently  to  1878 — Bigelow’s  Opera- 
tion— Accidents  in  Lithrotity — Impaction  of  Angular  Fragments  in  Urethra — 
Chronic  Enlargement  of  Prostate — Dangers  in  Lithotrity — Cystitis — Atony  of 
Bladder — Disease  of  Kidneys — Constitutional  Disturbance — Perineal  Lithotrity 

— Eesults — Applicability  989 — lOM 

Comparison  between  Lithotomy  and  Lithotrity — Statistics — Circumstances 
determining  Selection — Age — Size  and  Character  of  Stone — Conditions  of  Urinary 
Organs — Choice  of  Operation  of  Lithotomy — Eesult  of  Operations  for  Stone — 

Recurrence  of  Calculus  after  Operation — Treatment 1010—1019 

Urethral  Calculus— ^Symptoms — Treatment — Impaction  of  Calculus  in  Urethm 


of  Boys 1019— 1021 

pROSTATiC  Calculus — Charactcus — Symptoms — Treatment  . . . . 1021 — 1022 


Calculus  in  the  Female — Statistics— Symptoms — Removal — Lithectasy — Simple 
Dilatation  — Dilatation  with  Incision  — Lithotomy  — . Suprapubic  — Urethral — 
Vaginal — Lithotrity  in  the  Female  1022 — 1020 


Chapter  LXX. — Diseases  of  the  Bladder. 

Congenital  Malformation  — Extroversion  — Treatment — Ayre’s  Operation — 
Wood’s  Operation . 1027 — 10:K) 

Cystitis  — Acute  — Termination  — Treatment  — Chronic  Cy.stitis  — Pathological 
Changes — Symptoms  — Treatment — Irritable  Bladder — Causes  — Diagnosis — 
Treatment — Cystotomy — Irritable  Bladder  in  Boys — In  Women  . . 1030 — 1038 


CONTENTS. 


xvii 


PAGE 


Atony  op  the  Bladder — Retention  of  Urine — Symptoms — Diagnosis — Results — 
Treatment — Ineontinence  of  Urine — Passive — Distension  of  Bladder  with 
Overflow — Aetive  Incontinenee — Treatment — Hysterical  Retention  and  Incon- 
tinence— Painful  Conditions  of  the  Bladder 1038  1045 

Tubercle  op  the  Bladder _ 

Sacculi  op  the  Bladder lOlo— 1040 

Tumours  op  the  Bladder — Villous  Tumour  or  Papilloma — Mucous  .Polypi  in 
Children  — Sarcoma  — Symptoms  — Diagnosis  — Treatment  — Cancer  — Treat- 
ment 1040  1050 

H.hmaturia— Sources— Kidneys— Bladder— Prostate — Urethra— Treatment  1050—1052 


Chapter  LXXL— Diseases  op  the  Prostate. 

Prostatitis — Symptoms — Treatment — Prostatic  Abscess — Retention  of  Urine — 
Chronic  Inflammation  of  the  Prostate — Diagnosis — Treatment — Deep-seated 
and  very  Chronic  Abscess  1053 — 1056 

Chronic  Enlargement  op  the  Prostate — Characters — Simple  Prostatic  Tumours 
— Mechanical  Effects  on  Urinary  Organs — Moral  Effects  of  Enlarged  Prostate — 
Symptoms — Complete  Retention  of  Urine — Diagnosis — Treatment — Prostatic 
Catheter — Treatment  of  Complete  Retention — Puncture  of  Bladder  above  Pubes 
— Puncture  through  Rectum — Forcible  Catheterism  or  Tunnelling  the  Pro- 
state 1056 — 1066 

Other  Diseases  op  the  Prostate — Atrophy — Cancer — Tubercle — Cysts  or 
Cavities  . . . . . . . . . . . . . 1066 — 1067 


Chapter  LXXII.— Diseases  of  the  Urethra. 

Urethritis — Symptoms — Treatment  . . . . . . . . 1068 — 1069 

Gonorrhoea — Cause — Character — Symptoms — Incubative  Stage — Acute  or  Inflam- 
matory Stage — Chronic  Stage — Gleet— Treatment  of  Gonorrhoea — Treatment  of 
Gleet — Complications— Inflammation  of  Lymphatics  of  Penis — Chordee — Acute 
and  Chronic  Prostatitis — Inflammation  of  Neck  of  Bladder — Cystitis — Pyelitis 
and  Nephritis — Retention  of  Urine — Haemorrhage  from  Urethra — Urethral  or 
Peri-urethral  Abscess — Sequences  of  Gonorrhoea — Warts — Stricture — Induration 
and  Thickening — Gonorrhoeal  Epididymitis — Conjunctivitis — Treatment — Scle- 
rotitis— Treatment — Inflammation  of  Nose— Gonorrhoea  of  Rectum— Rheumatism 
— Pyaemia — Cutaneous  eruptions  — Gonorrhoea  in  the  Female  — Diagnosis — 
Treatment 1069 — 1084 

Stricture  op  the  Urethra — Varieties — Spasmodic  Stricture — Causes — Symptoms 
— T reatment — Congestive  Stricture — Causes — Symptoms — Treatment — Organic 
Stricture — Age — Seat — Pathological  Appearances — Amount  of  Constriction — 
Dilatation  of  Urethra  behind  Stricture — Chronic  Cystitis  in  Bladder — Dilatation 
of  Ureters — Symptoms — Local  Signs — Examination  of  Patient  for  Sti'icture- — 
Treatment — Gradual  Mechanical  Dilatation — Introduction  of  Catheters — Gum- 
Elastic  and  Metal  Instruments — Results  of  Introduction  of  Instruments — 
Accidents  attending  Catheterism — Nervous  Symptoms,  Rigors,  and  Urethral 
Fever — Treatment — Suppression  of  Urine — Hmmorrhage — Inflammation — False 
Passages — Continuous  Dilatation — Caustics — Forcible  Expansion  or  Rupture — 
Sliding  Tubes — Expansion  by  Screw  Mechanism — By  Wedge — Division  of 
Stricture — Internal  Urethrotomy — Result — Extci-nal  Urethrotomy — Opeiation 
for  Permeable  Stricture — Perineal  Section — Result — Comparison  of  Methods  of 
Treatment — Stricture  of  Urethral  Orifice — Impermeable  Stricture — Operations 
for  Impermeable  Stricture — Operation  from  Behind — Operation  from  Front — 
General  Results  of  Treatment  of  Stricture 1084 — 1114 

VOL.  II,  I 


CONTENTS. 


XViii 


PAGE 

COMPLidATlONS  AND  Eesults  OF  STRICT UEE— Retention  of  Urine— Treatment — 
Forcible  Cathetcrism — Opening  Urethra  behind  and  through  Stricture — Puncture 
of  Bladder  through  Rectum — Puncture  above  Pubes — Employment  of  Aspirator 
— Conditions  requiring  Puncture  of  Bladder — Extravasation  of  Urine— Local 
Effects — Constitutional  Disturbance — Treatment — Perineal  Abscess — Characters 
— Treatment— Urinary  Fistula — Treatment — Urethroplasty — Stricture  of  Female 

Urethra 1114— 11 2G 

Urinary  Vaginal  FiSTULiB— Varieties— Urethro-Vaginal—Vesico- Vaginal— Re- 
sults—Treatment — Sims’s  and  Bozeman’s  Operations  ....  1126 — 1129 
Tumours  in  the  Urethra — Polypoid  Tumoui’ — Treatment — Excision — Ligature 
— Caustics — Cautery 1129 — 1130 


Chapter  LXXIII. — Diseases  of  the  Peris  and  Scrotuh. 

Diseases  of  the  i Penis — Complete  Arrest  of  Development  of  Male  Sexual 
Organs — Congenital  Malformation — Adhesion  of  Penis  to  Scrotum — Hypospadias 
— Treatment  — Epispadias — Phimosis  — Congenital  — Acquired  — Treatment — 
Operations — Dilatation  of  Phimosis — Slitting-up  Prepuce — Circumcision  for 
Congenital  Phimosis  in  Infants — In  Boys  or  Adults — Paraphimosis — Treatment 
— Balanitis  and  Posthitis — Treatment — Herpes  of  Gians  and  Prepuce — Hyper- 
trophy of  Prepuce — Warts — Horny  Excrescences — Persistent  Priapism — Warts 
— Gangrene  of  Penis — Fibrous  Tumour  of  Penis — Cancer  of  Penis — Squamous 
E pithelioma — Causes — Diagnosis — Treatment — Amputation  of  Penis — N sevus 

and  other  Tumours 1131 — 1143 

Diseases  of  the  Scrotum — Inflammatory  (Edema — Treatment — Hypertrophy  or 
Elephantiasis — Treatment — Epithelioma — Treatment  ....  1143 — 1145 


Chapter  LXXIV. — Diseases  of  the  Testis  and  Cord. 

Malposition  of  the  Testis — Treatment 1146 

Neuralgia  of  the  Testis — Causes — Treatment 1147 

Inflammation  of  the  Testis — Orchitis  and  Epididymitis — Acute  Inflammation — 

Seat — Symptoms — Atrophy  of  Testis — Subacute  Orchitis — Treatment — Of  Acutely 
Inflamed  Testicle — Of  Subacute  Orchitis — Strapping  the  Testis — Abscess — In- 
flammation of  Testis  in  Inguinal  Canal — Inflammation  and  Abscess  of  Cord — 

Chronic  Orchitis 1148 — 1151 

Hydrocele  and  Haimatocele — Hydrocele  of  Tunica  Vaginalis — Congenital 
Hydrocele — Symptoms  — Treatment — Tapping — Injection  of  Iodine — Seton — 
Antiseptic  Method — Acupuncture — Encysted  Hydrocele — Hydrocele  of  Cord — 
Diffused  Hydrocele  of  Spermatic  Cord — Haematocele — Characters — Symptoms — 
Diagnosis  — Treatment  — Hgematocele  of  Spermatic  Cord  — Diagnosis — Treat- 
ment. .............  1151 — 1163 

Varicocele — Causes — Symptoms — Diagnosis — Treatment — Radical  Cure  . 1163 — 1167 
Solid  Enlargements  of  Testis — Simple  Sarcocele — Structure — Treatment — 
Tubercular  Testicle,  Scrofulous  Testicle,  or  Tubercular  Sarcocele — Symptoms — 
Structure — Prognosis — Treatment — Syphilitic  Orchitis  or  Syphilitic  Sarcocele — 
Simple  Inflammatory  Form  — Structure  — Gummatous  Form  — Structure — 
Prognosis — Treatment — Diagnosis  of  Simple,  Tubercular,  and  Syphilitic  Sar- 
cocelc — Cystic  Disease  or  Cystic  Sarcoma  of  Testis,  or  Cystic  Sarcocele — 
Diagnosis — Sarcoma  of  the  Testicle — Enchondroma  of  Testicle — Cysts  contain- 
ing Coloured  Matters — Cancer  of  the  Testicle,  or  Malignant  Sarcocele — 
Characters  — Symptoms  — Treatment  — Structural  Disease  in  Undescended 


Testis 1167—1178 

Operation  of  Castration — 1180 


CONTENTS. 


XIX 


PAGE 

General  Diagnosis  of  Scrotal  Tumours — Reducible  Turaours — Irreducible 
Tumoui's  .............  1180 — 1182 

Spermatorrhcea  and  Impotence — Sexual  Jlclancholia — True  Spermatorrhoea — 
Diagnosis  — Treatment — Spasmodic  Spermatorrhcea — Treatment — Impotence — 
Asperma — Sterility 1182 — 1186 


CiLtPTER  LXXY. — Diseases  op  the  Female  Genital  Org^ins. 

Introduction  of  Instrumemts — Speculum  Vaginae — Female  Catheter  . 1187 — 1188 
Diseases  of  the  External  Organs  and  Vagina — Hypertrophy  of  Labia — 
Condylomata  or  Verrucae — Cystic  Tumours — Imperforate  Vagina — Imperforate 
Hymen—  Absence  of  Uterus  and  Ovaries — Hypertrophy  of  Clitoris — Removal  of 
Clitoris — Vaginal  Tumours — Vaginal  Haemorrhoids — Prolapsus  of  Vagina — 
Rectocele — Cystocele — Vaginal  Discharges — Treatment ....  1188 — 1192 
Tumours  of  the  Uterus — Subperitoneal,  Intramural,  and  Submucous  Growths — 
Polypi — Malignant  Affections  : Glandular  Carcinoma — Epithelioma  (Cauliflower 

Excrescence) — Sarcoma 1192 — 1191 

Tumours  of  the  Ovary  — Diagnosis — Treatment — Medical  Means — Tapping — 
Incision  and  Drainage — Other  Means — Ovariotomy — Statistics — Preparation  of 
Patient — Operation — After-treatment. — Hernia  of  the  Ovary  . 1195 — 1201 


INDEX  TO  VOLUME  II 


1205 


LIST  OF  ILLUSTEATIONS  TO  VOL.  II 


Fia.  PAGE 

415  Syphilitic  Onychia  ....  2 

416  Hypertrophy  of  Toe-nail  ...  3 

417  Eodent  Ulcer  of  Back  of  Hand  . . 8 

418  ,,  ,,  Perforating  Skull.  . 9 

419  ,,  ,,  , Section  of  (Warren)  . 10 

420  Cancerous  Ulcer  of  Leg  . . .12 

421  Neuroma,  with  nerve-filament  spread 

over  it  ...  . . . . 30 

422  West  Indian  Elephantiasis  . . 43 

423  Lymphadenoma  at  Eoot  of  Neck  . . 49 

424  Hare-lip  Pins  applied  to  Varicose 

Veins  ......  64 

425  Syringe  for  Injecting  Nsevus  . . 70 

426  Ligature  of  a Nsevus  : mode  of  using 

needles  .....  72 

427  Diagram  of  Ntevus  tied  . . . 72 

428  ,,  Ligature  of  Flat  and 

Elongated  Nffivus  . 73 

429  , , Flat  and  Elongated  N mvus 

tied  . . . . 73 

430  Nsevus  of  Lower  Lip  : Front-view  . 77 

431  ,,  ,,  Side-view  . 77 

432  LargeNmvusof  Upper  Lip : Frontview  77 

433  ,,  ,,  ,,  Side-view  77 

434  Ntevus  of  Tongue  ....  78 

435  Atheromatous  Material  under  Micro- 

scope . . . . . . 88 

436  Atheroma  of  Aorta  : Section  . . 89 

437  Annular  Calcification  of  Artery  . . 94 

438  Tubular  Calcification  of  Artery.  . 94 

439  Thrombosis  of  Two  Large  Branches  of 

Abdominal  Aorta  . . . . 97 

440  Embolism  of  Axillary  Artery  with 

Secondary  Thrombosis  . . .97 


441  Large  Fusiform  Aneurism  of  Ascend- 

ing Aorta,  bursting  into  Pericardium  102 

442  Sacculated  Aneurism  of  Ascending 

Aorta  . . . . • . 103 

443  Aorta  laid  open,  showing  Mouth  of 

Sacculated  Aneurism  . . . 103 

444  Dissecting  Aneurism  of  Aorta  . . 105 

445  Large  Aneurism  of  Ascending  Aorta, 

Projecting  against  Eibs  . . 107 

446  Posterior  Tibial  Nerve  Flattened  by 

Pressure  of  Aneurism  . . . 109 


FIG. 

447  Aneurism  of  Calf  undergoing  Spon- 

taneous Cure  .... 

448  Aortic  Aneurism  opening  into  (Eso- 

phagus . . . . . . 

449  Stellate  Eupture  of  Aortic  Aneurism 
into  Pericardium  .... 

Diagrams  of  Anel’s,  Hunter’s,  and 
the  Distal  Oimrations  . 

453  Femoral  Aitery  tied  for  Aneurism  ; 

laid  open  from  Seat  of  Ligature  to 
Sac  ...... 

454  Popliteal  Aneurism  Compressing 

Vein  : Gangrene  of  Limb. 

455  Sac  laid  open  ; Cured  by  Compression 

456  Sac  of  Tubular  Aneurism,  Cured  by 

Compression  .... 

457  Carte’s  Compressor  for  Middle  of 

Thigh  . . . . . . 

458  Carte’s  Compressor  for  Groin  . 

459  Two  Compressors  Applied  . 

460  P.  H.  Watson’s  Weight-Comj)ressor  . 

461  Tufi’nelTs  Compressor  . . . . 

462  ,,  ,,  Applied  . 

463  Erosion  of  Intervertebral  Substance 

by  a Small  Aneurism 

464  Aneurism  of  Descending  Aorta,  Erod- 

ing and  Traversing  A'ertebrm . 

465  Aneurism  of  Arch  of  Aorta,  bursting 

into  Left  Bronchus  . . . . 

466  Aneurism  of  Innominate,  Stretching 
EecuiTent  Laryngeal  and  Disi)lacing 
Trachea  ..... 

Diagrams  of  Treatment  of  Innomi- 
nate Aneurism  by : Ligature  of 
Subclavian,  Ligature  of  Carotid, 
Ligature  of  Subclavian  and  Carotid 

470  Aneurism  of  Arch  of  Aorta,  Simu- 

lating Carotid  Aneurism  . . . 

471  Incision  for  Ligature  of  Carotid 

472  Anatomy  of  Eight  Carotid  at  Seat 

of  Ligature 

473  Fusiform  Aneurism  of  Basilar  . . 

474  Aneurism  of  Left  Internal  Carotid 

bursting  into  Lateral  Ventricle 


467  ( 

468  } 

469  ( 


450  ) 

451  [ 

452  ) 


LIST  OF  ILLUSTRATIONS. 


XXL 


FIO.  PAGE 

475  Aneurism  of  Left  Internal  Carotid, 

seen  from  below  . . . . . 187 

476  Ligature  of  First  Part  of  Subclavian . 200 

477  Ligature  of  Subclavian  and  Carotid 

for  Subclavian  Aneurism  . . 201 

478  Ligature  of  l^liird  Part  of  Subclavian  208 

479  ) Anatomy  of  Third  Part  of  Sub- 

480  ) clavian . . . . . . 209 

481  Anatomy  of  First  Pai-t  of  Axillary  . 219 

482  „ Third  „ „ . 219 

483  Incision  for  Ligature  of  Brachial  at 

JlidcUe  of  Arm  . . . .222 

484  Anatomy  of  Brachial  at  Middle  of 

Arm  . . . . . . ■ 222 

485  Anatomy  of  Ulnar  at  Wrist  . . 223 

486  Incisions  for  Ligature  of  Brachial  at 

Bend  of  Elbow,  and  Kadial  and 
Ulnar  at  Middle  of  Forearm  and  at 
Wrist 223 

487  Anatomy  of  Kadial  at  Middle  of  Fore- 

arm ......  224 

488  Ligature  of  External  Iliac  ; Aber- 

nethy’s  Operation  . . . . 229 

489  Femoral  Vein  Obliterated  by  Inguinal 

Aneurism  .....  233 

490  False  Aneurism  of  Perforating  Artery  241 

491  Ligature  of  Superficial  Femoral  . . 245 

492  Anatomy  of  Superficial  Femoral  in 

Scarpa’s  Triangle  . . . 245 

493  Anatomy  of  Femoral  in  Hunter’s 

Canal 250 

494  Anatomy  of  Popliteal  Artery  . . 255 

495  ,,  Posterior  Tibial  Artery  . 255 

496  Difiuse  Osteomyelitis  of  Humerus  . 266 

497  Carious  Bone  from  Scrofulous  Osteitis 

of  Skull 267 

498  Scrofulous  Vomica  in  Head  of  Tibia  . 268 

499  Chronic  Earefactive  Osteitis  of  Can- 

cellous Tissue  of  Head  of  Tibia  . 268 

500  Abscess  in  Head  of  Tibia  . . . 273 

501  Bone  Trephine  ....  275 

502  Section  of  Tibia;  Chronic  Osteitis 

and  Circumscribed  Abscesses  . . 275 

503  Sayre’s  Vertebratcd  Probe  . . 285 

504  Marshall’s  Osteotrite  . . . . 287 

505  Central  Necrosis  ; New  Bone,  Cloacae, 

and  Included  Sequestrum  . . 293 

506  Reproduction  of  Lower  Jaw  after 

Phoshorus-necrosis  . . . . 293 

507  Acute  Necrosis  of  Tibia  : Deficient 


Formation  of  New  Bone  . . 294 

508- 1 Cutting  Pliers  for  Removing  Ne- 

510  / crosed  Bono  . . . . 296 

511  Gouge-forceps 296 

512  Straight-saw  .....  296 

513  Necrosis-forceps  ....  296 


FIG.  PAGE 

514  Bone-forceps  .....  297 

515  Cells  from  Spindle-celled  Sarcoma  of 

Scapula  . ...  . . 312 

516  Ossifying  Spindle-celled  Sarcoma  of 

Scapula:  Section  . . _ . .312 

517  Cells  from  Second  Recunence  of  above  312 

518  Myeloid  Cells  from  Tumour  of  Lower 

End  of  Femur  . . . • 313 

519  Fusifonn  and  Oat-shaped  Cells  from 

Myeloid  Tumour  . . . .313 

520  Secondary  Nodule  of  Calcified  Sarcoma 

in  Lung : Section  . . . . 314 

521  “Expansion”  of  Lower  End  of  Femur 

by  Sarcoma  .....  314 

522  Myeloid  Tumour  of  Lower  Jaw  In- 

vading Bone  : Section  . . . 314 

523  Peripheral  Spindle-celled  Ssu-coma  of 

Shaft  of  Femur  . . . .315 

524  Ditto,  Amputation  at  Hip  successful . 315 

525  Malignant  Growth  of  Head  of  Hu- 

merus .....  316 

526  Microscopic  Section  through  above 

growth  .....  316 

527  Aneurism  by  Anastomosis  of  Parietal 

Bone  . . . . . . 320 

528  Interior  of  Knee  destroyed  by  Acute 

Pyaemic  Arthritis  . . . 332 

529  Caries  of  Head  of  Tibia  . . . 334 

530  Rheumatoid  Arthritis  of  Hip  : Patient  348 

531  Section  of  Hip  affected  by  Rheumatoid 

Aid/hritis  . . . . ■ . 349 

532  Osseous  Ankylosis  of  Hip  . . 352 

533  Butcher’s  Saw  . . . . . 365 

534  Excision  of  Shoulder  : Longitudinal 

Incision  . . . . . . 369 

535  Shoulder  Stump,  after  Amputation  by 

Spence’s  Method  ....  369 

536  Excision  of  Shoulder:  Elliptical  In- 

cision . . . . . . 370 

537  Excision  of  Elbow  : Sawing  Lower 

End  of  Humerus . . . .375 

538  Excision  of  Elbow  : T -shaped  In- 

cision . . . . . . 378 

539  Ditto,  Bones  Exposed  . . . 378 

540  Excision  of  Elbow  : Longitudinal  In- 

cision . . . . . 378 

541  Ann  after  Excision  of  Elbow  . . 381 

542  Arm  after  Removal  of  Radius  . . 382 

543  Radius  Removed  ....  382 

544  Diagram  of  Bones  of  Wrist  (Lister)  . 384 

545  Diagram  of  Tendons  about  Wrist 

(Lister) 384 

546  Lister’s  Splint  for  Excision  of  Wrist  . 386 

547  Hand  after  Excision  of  Wrist  fixed  on 

Lister’s  Splint  ....  386 

548  Thomas’s  Knee-splint  . ...  389 


XXll 


LIST  OF  ILLUSTRATIONS. 


yia.  PAGE 

549  Tliomas’s  Ivnec-spliiit  applied  . . 389 

550  Excision  of  Knee  by  Elliptical  In- 

cision .....  392 

551  Application  of  Butcher’s  Saw  to  Head 

of  Tibia . . . . . . 393 

552  ) Portions  of  Femur  and  Tibia  re- 

553  ) moved  in  Excision  of  Knee  . 393 

554  Limb  with  Necrosis  of  Fibula  . . 398 

555  Limb  after  Removal  of  Fibula  . . 398 

556  Diagi’am  of  Synovial  Membranes  of 

Foot  . . ■ . . . . 400 

557  Foot  with  Disease  of  Os  Calcis,  Cuboid, 

and  Calcaneo-Cuboid  Joint  . . 402 

558  Excision  of  Os  Calcis  . . . 403 

559  Disease  of  Os  Calcis  : Foot  before  and 

after  Operation  . . . . 403 

560  Disease  of  Astragalus  . . .405 

561  Limb  after  Excision  of  Ankle-joint  . 407 

562  Excision  of  Astragalus  : Foot  before 

and  after  Operation  . . . 408 

563  Disease  of  Cuneiform  Bones  . . 409 

564  Large  Spina  Bifida  . . . . 413 

565  Angular  Curvature  of  Dorsal  Spine  . 418 

666  Caries  of  Lumbar  Spine  : no  repair  . 418 

^ \ Diagrams  of  Natural  Curves  of 

568  t Spine  : Change  of  Curve  in  Early 
ggg  i Angular  Curvature  ; Ditto,  in  Ad- 

^ y vanced  Angular  Curvature  . . 420 

570  Attitude  of  Child  in  Advanced  Angular 

Curvature  .....  422 

671  Support  in  Spinal  Caries  . . . 429 

572  Taylor’s  Spinal  Support  . . . 429 

573  Application  of  Sayre’s  Plaster  Jacket  430 

574  Sayre’s  Jacket  Applied  . . . 430 

575  ,,  ,,  with  Jury-Mast . . 431 

576 1 Early  Sacro-Iliac  Disease — Sacrum  : 

577/  Ilinm 435 

578  Advanced  Sacro-Hiac  Disease  . . 435 

579  Position  assumed  by  Limb  Ion  forcibly 

distending  Hip  with  Fluid  (Barker)  442 

580  Bones  from  Acute  Disease  of  Hip- 

joint  in  Adult  ....  446 

581  Patient  with  Chronic  Hip-Disease  and 

Sinuses  . . • • • • 450 

582  Head  of  Femur  after  Excision,  from 

above  case  . . . • • 450 

583  Apparatus  for  Extension  by  Weight 

in  Hip-Disease  ....  457 

584  Thomas’s  Hip-splint  . . . . 458 

585  ,,  ,,  applied  . . 458 

586  Sayre’s  Extending  Apparatus  for  Hip- 

joint  Disease  .....  459 

587  Acetabulum  perforated  in  Hip-Disease  463 

588  Head  of  Femur  Carious  : from  same 

case  ......  463 

589  Patient,  Three  years  after  Excision  of 


FIO. 

Head  of  Fcmui  and  much  of  Hip- 

PAGE 

bone  ...... 

465 

590 

Excision  in  Femoral  Coxalgia 

465 

591 

Gowan’s  Osteotome  applied  to  Femur 

467 

592 

Splint  for  usej  after  Excision  of 

Hip 

467 

593 

Incision  Exposing  Great  Trochanter 

for  Removal  of  Diseased  Bone 

469 

594  Patient  with  Rectangular  Ankylosis 

of  Hip  : Spine  straight 

471 

595 

Same  Patient  : showing  Curve  of 

■ Spine  allowing  toes  to  touch  ground 

471 

596 

Lines  of  Section  of  Femur  in  Sayre’s 

Operation  for  Ankylosis  of  Hip 

473 

597  Application  of  Chain-Saw  in  Sayre’s 

Operation  ..... 

473 

598  Saw  used  in  Adams’  Operation  for 

ditto  ...... 

474 

599  Application  of  Adams’  Saw  to  Neck 

of  Femur  . . . . . 

474 

600 

Cross-legged  Deformity  (Luca.s’s  case). 

475 

601  Enlarged  Bursa  over  Olecranon 

477 

602  Toes  Distorted  by  Pressure  ; Bunion. 

483 

603  Apparatus  for  above  Deformity  . 

483 

604  Fibro-Sarcoma  of  Sartorius 

487 

605 

("Back -view  of  and  Section  through 

606' 

1 above  Tumour  . . . . 

487 

607 

MaRgnant  Tumour  in  Sole 

488 

608  Section  through  above  Tumour  . . 

488 

609 

Lateral  Curvature  and  Rotation  of 

Spine 

490 

610 

Outline  of  Double  Lateral  Curve  . . 

490 

611 

,,  Quadruple  Curve 

490 

612 

, , Kyphosis  . . ... 

491 

613 

,,  Lordosis  .... 

491 

614  Patient  with  Lateral  Curvature  . . 

493 

615  Support  for  Lateral  Curvature  . 

495 

616 

,,  Posterior  Excurvation 

496 

617 

, , , , Incurvation 

496 

618 

) 

619 

1 Tenotomy-knives  .... 

500 

620  ' 

! 

621  Bigg’s  Apparatus  for  Wry-neck  . . 

503 

622 

Contraction  of  Supinators  and  Ex- 

tensors of  Hand  .... 

504 

623 

Contraction  of  Flexors  and  Pronators 

of  Hand  . . . • • 

504 

624  Dupuytren’s  Contraction  : Dissection 

(Adams)  . . • • • 

507 

625  Supernumerary  Thumb  . 

508 

626 

Apparent  Fusion  of  two  H.ands 

508 

627  i 

\ Arrest  of  Development  of  Fingers  : 

628  ! 

( Left  Hand  : Right  Hand  . 

508 

629  1 

( Diagrams  showing  Operation  for 

630  ] 

\ Webbed  Fingers  . . . • 

510 

631 

Apparatus  for  Knock-knee 

511 

LIST  OF  ILLUSTRATIONS. 


XXlll 


FIG.  PAGE 

632  Cones  in  Knock-knee  : Lines  of  Mac- 

ewen’s  ami  Ogston’s  Operations  . 512 

633  Macewen’s  Chisel  . . . • 512 

634  Contraction  of  Kneo  : Displacement 

Rack  wards  of  Head  of  Tibia  . . 515 

635  Knee-joint  Straightened ; Head  of 

Tibia  Thrown  Backwards  . . . 518 

636  Apparatus  to  i-einedy  above  Displace- 

ment ......  518 

637  Drill  for  Ankylosed  Knee  . . . 520 

638  ,,  „ Joint  . . 520 

639  Talipes  Equinus 523 

640  ,,  ,,  : Bones  in  . . 523 

641  Apparatus  for  use  after  division  of 

Tendo  Achillis for  Paralj-tic  Equinus  524 

642  Talipes  Calcaneus  . . . • 524 

643  ,,  Varus 525 

644  ,,  ,,  : Bones  in  . . . 525 

645  Relation  of  Tendons  divided  in  Equino- 


Varus ......  526 

646  Aveling’s  Talivert  . . . . 527 

647  Talipes  Valgus  ....  528 

648  Hollow  Claw-foot  . . . . 530 


649  Apparatus  for  maintaining  Extension 

of  Toes  after  Division  of  Tendons  . 532 

650  Congenital  Hypertrophy  of  Toes  and 

651 J Foot : Plantar  and  Dorsal  Aspects  532 


652  Pachydermatous  Tumour  of  Scalp  . 533 

653  Lipoma  of  Nose  before  Operation  . 542 

654  Same  Nose  after  Operation  . . . 542 

655  Nasal  Speculum  ....  543 

656  ,,  ,,  (Frantzel’s)  . . 543 

657  Bellocq’s  Sound  ....  548 

658  Diagram  of  Plugging  NostrU  by  means 

of  Bellocq’s  Sound  . . . . 548 

659  Naso-orbital  Tumour  . . . 554 

660  Section  of  Epithelioma  of  Face  . . 558 

661  Extensive  "Warty  Epithelioma  of  Lijj  . 559 

662  Lines  of  Incision  for  removing  V- 

shaped  Piece  of  Lip  . . . 559 

663  Epithelioma  of  Lower  Lip  : Lines  of 

Incision  ......  559 

664  Lip  after  removal  of  Epithelioma  . 559 

665  Extensive  Epithelioma  of  Lip  : Lines 

of  Incision 560 

666  Epithelioma  of  Lower  Lip  involving 

Jaw  (Heath)  .....  560 

667  Tumour  of  Parotid,  too  deeply  seated 

for  removal .....  561 

668  ) Simple  Tumour  of  Parotid  : Front 

669  / View  : Back  View . . . , 562 

670  Serous  Cyst  of  the  Thyroid  . . 569 

871  Epulis  of  Lower  .law  , . . . 575 

672  ,,  Upper  Jaw  . . . 576 

673  Wowl’s  Case  of  Phosphorus- Necro.sis 

of  entire  Lower  Jaw  . . . 578 


no.  PAGE 

674  j 

675  [ Various  forms  of  Antrum-Perforator  580 

676  ) 

677  Cystic  Tumour  of  Antrum  . . 581 

678  Malignant  Disease  of  ]Malar  Bone  . 585 

679  ,,  Tumour  of  Upper  Jaw, 

involving  all  Bones  of  Face  . . 586 

680  Jaw-saw,  with  movable  back  . . 586 

681  Lines  of  Incision  (Liston’s)  for  Ex- 

cision of  Upper  Jaw  . . . 587 

682  Trendelenburg’s  Trachea-Tampon  . 589 

683  Excision  of  Upper  Jaw  (Liston’s 

Method)  .....  590 

684  Line  of  Incision  in  Excision  of  Upper 

Jaw  by  External  Flap  . . . 591 

685  Excision  of  Lower  Jaw  : Soft  parts 

raised.  .....  598 

686  Ditto  : Disarticulation  of  Condyle  . 599 

687  Lines  of  Incision  in  Burow’s  Opera- 

tion . . . . . . 605 

688  Operation  for  repair  of  Eyelid  ; {a) 

Gliding,  (Jj)  Twisting  Method  . 605 

689  Lower  Eyelid  deformed  by  Scar  . . 606 

690  ,,  after  Operation  . . 606 

691  Deficiency  of  Ala  . . . . 607 

692  Diagram  of  Flap»  from  Forehead  in 

Rhinoplasty  . . . . 608 

693  Depressed  Nose  . . . . . 609 

694  New  Nose,  day  after  operation  . . 609 

695  Patient  before  Rhinoidastic  Opera- 

tion : Nose  Destroyed  ...  610 

696  Same  Patient  some  months  after 

Operation  . . . . .610 

697  1 Opening  into  Anterior  Nares  ; Closed 

698  / by  Operation  . . . . 612 

699  Single  Hare-lip  . . . .613 

700  "I  Double  Hare-lip  : Front  View  ; Side 

701  / View  . . . . . . 613 

702  Bones  concemed  in  Double  Hare-lip 

and  Cleft  Palate  . . . .614 

703  Elastic  Compressor  on  Coronary  Aidiery 

of  Lip  . . . . . . 616 

704  Application  of  Twisted  Suture  . . 617 

705  ,,  Pins  and  Sutures  in 

Hare-lip.  .....  617 

706  Hare-lip:  Spring  Cheek  Compressor  . 617 

707  Nelaton’s  Operation  for  Partial  Hare- 

lip: Two  Stages  . . . .618 

708  Freshening  Edge  in  Double  Hare- 

lip. . . . . . . 618 

f Double  Hare-lip ; Intermaxillary  por- 

' ( Front  View  . . . . . 619 

711  i ® Operation  of  Cheiloplasty  : 

712  ] Incision  : Parts  approxi- 

( mated  by  Sutures  . . . 621 


XXIV 


LIST  OF  ILLUSTRATIONS. 


PIQ.  PAGE 

I Buchanan’s  Operation  for  Restora- 
yjg  I tion  of  Lower  Lip  . . . . 622 

Syme’s  Operation  for  Restoration  of 
Lower  Lip  : Lines  of  Incision  ; 
Operation  completed  . . . 622 

718  Bones  in  Fissure  of  Hard  and  Soft 


Palate  . . . . . , G23 

719  Wood’s  Modification  of  Smith’s  Gag  . 624 

720  \ 

721  > S6dillot’s Operation  of  Staphyloraphy  626 

722  ) 

723  Hypertrophy  and  Prolapsus  of  Tongue  629 

724  Ntevus  of  Tongue  . . . . 634 

725  Ligature  of  Lingual  Artery  . . 638 

{Application  of  Screw-gag,  Cheek- 
retractor,  and  Whipcord  in  Opera- 
tions on  Tongue  . . . . 639 

727  Fergusson’s  Gag  ....  640 

728  Whitehead’s  Gag  . . . . 640 

729  Corkscrew-needle  ....  641 

ygQ  ^ Ai>plication  of  Ligature  to  Cancer 

{ of  Anterior  part  of  Tongue  . . 641 

( Two  ficraseurs  applied  to  Cancer  of 

i Tongue 643 

732  Wire-ecraseur  for  removal  of  Tongue  643 
733  Galvanic  Ecraseur  . . . . 643 


734  Lines  of  Incision  in  Regnoli’s  Operation  645 

735  Tongue  drawn  out  below  Jaw  in  ,,  645 

736  Removal  of  Tongue  by  division  of  Jaw  647 

737  Ranula  : introduction  of  Seton  . . 651 

738  Vidsellum-scissors  . . . . 653 

739  Forceps-scissors  . . . .653 

740  Tonsil-Guillotine  applied  . . . 655 

741  ,,  ,,  shut  . . . 655 

742  ,,  ,,  , another  pattern  . 655 

( Removal  of  Right  Tonsil  with  Left 

j Hand 656 

744  Pharyngotome  . . . .658 

Epithelioma  of  Pharynx  and  Q3sopha- 
\ gus  causing  Stricture  . . . 663 

746  Mode  of  using  the  Laryngoscope  with 

Reflector  . . . . . 667 

747  Throat-mirror 667 

748  CEdema  of  the  Glottis  . . . . 671 

749  Probang  for  applying  Nitrate  of 

Silver  to  the  Larynx  . . . 673 

750  Laryngeal  Syringe  . . . . 674 


751 

752 

753 


Endo-laryngeal  Forceps  of  different 
Curves  ....  678,  679 


754  Epithelioma  in  Larynx  . . . 680 

755  Operation  of  Tracheotomy  . . 688 

756  Parker’s  Automatic  Retractor  . . 689 

757  Trachea-hook-director  . . . 690 

758  Cutting  Trachea-hook . . . . 691 


Fia. 

759  Bivalve  Trachea-tube,  closed  . 

760  ,,  ,,  with  Cannula 

introduced  . . ... 

761  Trachea-dilator  . . 

762  Trachea-tube  : side  view  ; front 

763  J view  . . . . . . 

764  Laryngeal  Tube  .... 

765  Baker’s  india-rubber  Trachea- tube  . 

766  Tappijing  the  Chest  by  the  Bottle- 

Aspirator  ..... 

767  Piston-trochar  for  Tapping  the  Chest 

768  Tapping  the  Chest  by  Syphon-trochar 

769  Trochar  for  Tapping  PulmonaryCavities 

770  Symple  Hypertrophy  of  Brea.st  in  a 

girl  fifteen  years  old  . . . 

771  Breast  laid  open,  showing  deeply- 

seated  Cysts,  mistaken  for  Scirrhus 

772  Cysto-Sarcoma  of  Breast  . 

773  Ulcerated  Cystic  Tumour  of  Breast, 

of  twenty  years’  duration 

774  Ditto,  six  months  later,  with  Fungating 

Sarcomatous  Growth 

775  Ulcerating  Scirrhus  of  Breast 

776  Position  of  Patient  for  Amputation  of 

Breast  ..... 

777  Incisions  required  for  thoroughly 

Clearing  Axilla  . . . . 

778  Scirrhus  of  Male  Breast  . 

779  Fibrous  Tumour  in  Axilla  of  Woman 

780  ,,  ,,  , front  view  . . 

781  Large  Sarcoma  in  Axilla  of  a Man 

782  Large  Sarcoma  in  Axilla  of  a Jfan 

783  Diagram  of  Hydrocele  of  Hernial 

Sac 

784  Wutzer’s  Apparatus  for  Radical  Cure 

of  Hernia  ..... 

785  Sac  laid  open  : Stricture  in  Neck 

786  Operation  for  Hernia  : Division  of 

the  Skin  ..... 

787  Operation  for  Hernia : Incision  of 

Subserous  Areolar  Tissue . 

788  Broad  and  Narrow  Hernia-director  . 

789  Hemia-knife  ..... 

790  Mode  of  using  Hernia-knife  . . 

791  Intestine,  Gangrenous  from  Strangu- 

lation ...... 

792  Duiniytren’s  Enterotome  . . . 

793  ,,  ,,  applied 

794  Dissection  of  Double  Direct  Inguinal 

Hernia  ..... 

795  Dissection  of  Oblique  and  Direct 

Herniaj  on  same  side 

796  Congenital  Hernia  (diagram)  . 

797  Infantile  Hernia  (diagram)  . . . 

798  Dissection  showing  Relations  of  Femo- 

ral Hernia  ..... 


I'AGE 

691 

691 

691 

693 

693 

693 

697 

698 
698 
705 

709 

719 

725 

726 

726 

730 

746 

747 

750 

751 

751 

752 
752 

760 

766 

773 

784 

784 

785 

786 
786 

791 

798 

798 

807 

807 

812 

815 

816 


LIST  OF  ILLUSTRATIONS. 


XXV 


FIG. 

799  Dissection  of  Femoral  Hernia  turning 
upwards  over  Foupai't’s  Ligament . 


PAGE 

816 


800  Relations  of  Femoral  Hernia  ; Obtu- 

or  rising  from  Epigastric 

801  Diapliragmatic  Hernia  of  Colon  . 

802  Intestinal  Obstruction  from  Internal 

Hernia  . . . . • 

803  Incision  for  Lumbar  Colotomy  and  its 

relation  to  Line  of  Colon  . 

804  Incision  in  Left  Lumbar  Region  in 

Amussat’s  Operation  . 

805  Colon  opened  and  stitcbed  to  Skin  . 

806  Rectum-Dilator 

807  Cancer  of  Upper  part  of  Rectum  : 

Perforation  during  Administration 
of  Enema  . . . . • 

808  Polypus  of  Rectum,  with  Pedicle : 

from  child,  seven  yeare  old  . . 

809  Naked-eye  Section  through  above 

810  Anal  Dilator 

811  Speculum  Ani  .... 

812  Probe-pointed  Bistoury  for  Fistula  . 

813  Operation  for  Fistula  in  Ano  . . 

814  Ring-Forceps 

815  Bushe’s  Needle  for  Applying  Ligature 

to  Piles  . . . • . • 

816  Smith’s  Cautery-clamp  . 

817  Allingham’s  Clamp  . . . . 

818  Speculum  Ani  . . . 

819  Gilt  Clip  . . . . . . 

820  Prolapsus  Ani 

821  Acute  Interstitial  Nephritis  ; Scat- 

tered Abscesses.  Microscopic 
Section  . . . . . . 

822  Acute  Interstitial  Nephritis  : Condi- 

tion of  Epithelium.  Microscopic 
Section  ..... 

823  A.  Group  of  Abscesses  on  Surface  of 

Kidney.  b.  Vertical  Section  of 
same.  Naked  eye  . . . . 

824  Uric  Acid  Crystals  .... 

825  Urate  of  Ammonia  and  Amorphous 

Urates 

826  Uric  Acid  Calculus  .... 

827  Crystals  of  Oxalate  of  Lime . . . 

828  Very  Rough  Oxalate  of  Lime  Calculus 

829  Crystals  of  Ammonio-Magnesian  Phos- 

phate ...... 

830  Crystiils  of  Cystine  .... 

831  Section  of  an  Alternating  Calculus  . 

832  Section  of  Oxalate  of  Lime  Calculus 

incrusted  with  Urates 

833  Uric  Acid  Calculi  matted  together  . 

834  Calculi  with  Facets  . . . . 

835  Exterior  of  Bladder  containing  an 

Encysted  Calculus 


817 

830 

831 

847 

848 
848 
865 


868 

872 

872 

876 

876 

882 

882 

895 

895 

896 

896 

897 
897 
899 


908 


909 


909 

930 

930 

932 

933 
933 

933 

935 

936 


936 

937 
937 

939 


FIG. 

PAGE 

836 

Interior  of  same  : Small  Orifice  of 

Cyst 

939 

837  Sound  for  Examining  Bladder  . 

943 

838 

Sounding  for  Stone  behind  Prostate  . 

943 

839 

,,  above  Pubes 

944 

840 

Hollow  Sound  . . • • • 

944 

841 

Sounding  for  Encysted  Stone 

945 

842  Lithotomy-Scalpel  . • • • 

948 

843 

Probe-pointed  Lithotomy-Knife 

948 

844  Open-bladed  Lithotomy-Forceps  . . 

948 

845- 

—850.  Instruments  used  in  Litho- 

tomy .... 

949 

851 

Lithotomy  Position  : Line  of  Incision 

in  the  Lateral  Operation  . . . 

950 

852 

Lateral  Lithotomy : Finger-nail  in 

Groove  of  the  Staff 

951 

853 

Knife  in  Groove  of  Staff  . . . 

952 

854 

Second  Stage  of  Lithotomy 

952 

855 

Arteries  of  Perineum  and  Deep 

Fascia  (dissection)  . . . . 

953 

856 

Position  of  Hand  and  Knife  (Fergus- 

son)  . 

953 

857 

„ „ ,,  (Liston). 

953 

858 

,,  ,,  ,,  (Author) 

953 

859 

Incision  in  Prostate  . . . . 

955 

860 

Line  of  Traction  in  Extracting  a 

Stone ...... 

957 

861 

Extraction  of  Stone  by  Finger  and 

Scoop . . . . 

957 

8621  Smith’s  Lithotomy-Staff,  Conductor 


863  J and  Gorget  .....  959 

864  Tumour  of  Prostate,  Removed  during 

Lithotomy  .....  962 

865  Crusher  and  Drill  for  Large  Calculi 

in  Lithotomy  .....  966 

866  Median  Operation  with  Rectangular 

Staff  ......  977 

867  Line  of  Incision  in  Bilateral  Lithotomy 

(Dupuytren) 983 

868  Dupuytren’s  Lithot'ome  Cache,  opened  983 

869  Bilateral  Section  of  the  Prostate  . 984 

870  Line  of  incision  in  Prostate  in  bi- 

lateral Lithotomy  j relations  of 
cut 984 

871  Wood’s  Bilateral  Gorget  . . . 985 

372  Lithometer  Sound  (for  measuring 

Stone) 990 

873  Weiss’s  old  Thumb-sci'ew  Lithotrite 

for  breaking  stone  . . . 990 

874  \ 

875  / 

y Sections  of  Lithotrite-Blades  . . 991 

876  I 

877  ' 

878  Civialc’s  Lithotrite  for  Crushing 

Fragments 991 

879  Thompson's  Improved  Lithotrite  . 992 


XXVI 


LWT  OF  ILLUSTRATIONS. 


FIO.  I’AOK 

880  Introduction  of  the  Lithrotitc  . . 993 

881  Bi'odic’s  Mode  of  Seizing  the  Stone  . 994 

882  Civiale’s  Mode  of  Seizing  the  Stone 

behind  the  Prostate  . . . 995 

883  Position  of  Lithotrite  in  Crushing  the 

Stone  . . . . . . 996 

884  Position  of  liand  in  using  Civiale’s 

Lithotrite  .....  996 

885  Position  of  hands  in  using  Thumb- 

screw Lithotrite  . . . . 996 

886  J 

887  f Lithotrity  Catheters  . . . 997 

888  ' 

889  Clover’s  Lithotrity  Injection-Appa- 
ratus . . . . . . 998 

890 Handle  of  Bigelow’s  Lithotrite: 

891 J shut;  open  ....  1000 

892  1 Jaws  of  Bigelow’s  Lithotrite  : shut  ; 

893  / open  .....  1000 

894  Bigelow’s  Evacuator  in  use  . . . 1001 

895 1 Bigelow’s  Catheters:  straight; 

896  j curved  .....  1002 

897  Otis’s  Evacuator . . . . . 1002 

898  Thompsons  Early  Evacuator  . .1004 

899  Thompson’s  Improved  Evacuator  . . 1004 

900  Urethi’al  Lithotrite  . . . .1005 

901  Urethral  Forceps  . . . .1005 

902  ,,  with  Alligator- jaw 

action  .....  1005 

903  Perineal  Lithotrity  : introduction  of 

Dilator  (Dolbeau)  . . . . 1009 

904  Extra-urethral  Calculus  . . . 1020 

905  Prostatic  Calculus  . . . . 1022 

906  Crusher  for  large  Calculus  in  female 

bladder  .....  1026 

907  ^ 

908  / Wood’s  operation  by  lateral  reversed 

909  flaps  for  extroversion  of  bladder  . 1029 

910  ; 

911  Sacculus  in  wall  of  Bladder  . . 1032 

912  Cells  found  in  Urine  in  Catarrh  of 

Bladder 1032 

913  Bladder  laid  open,  showing  Enlarge- 

ment of  Prostatic  Urethra  . . 1058 

914  Urinary  Organs  in  case  of  Enlarged 

Prostate  .....  1059 

915  Elbowed  Catheter  . . • • 1062 

916  Enlarged  Middle  Lobe  of  Prostate 

arresting  progress  of  Catheter  . 1.063 

917  Puncture  of  Bladder  above  Pubes 

and  through  Rectum  . . .1065 

918  Teevan’s  Urethral  Injector  . . 1075 

919  Guyon’s  Injector  for  nitrate  of  silver  1075 

920  Stricture  from  Consolidation  of  Cor- 

pus Spongiosum  ....  1089 

921  Bridle- Stricture  .....  1089 


FIG.  PAGE 

922  Stricture  of  Anterior  Part  of  Urethra  1089 

923  Conical-headed  Sound  . . . 1092 

924  Olive-headed  Sound  . . . . 1092 

925  Otis’s  Urethrometer,  open  and  closed  1 093 

926  Conical  bulbous  Bougie  . . . 1094 

927  ,,  Catheter  . . . 1094 

928  Catgut  Bougie  bent  to  Shape  of  Stric- 

ture   1095 

929  Thompson’s  Stricture-Expander  . 1102 

930  Holt’s  Dilator  . . . . . 1102 

931  Lancetted  Stylet  for  Division  of 

Stricture  .....  1104 

932  Otis’s  Dilator  and  Urethrometer  . . 1104 

933  Berkeley  Hill’s  Dilator  and  Uretliro- 

tome 1105 

934  Civiale’s  Urethrotome . . . . 1106 

935  Syme’s  Staff  for  Perineal  Section  . 1107 

936  Civiale’s  Urethrotome  for  Stricture  of 

the  Orifice,  modified  . . .1110 

936a  Another  Form  of  Bistourie  Cachde  . 1110 

937  Seat  of  Puncture  through  Rectum  in 

case  of  Stricture  . . . .1116 

938  Urethro -plasty  : Nekton’s  First 

Method  . . . . 1124 

939  ,,  Nekton’s  Second 

Method  . . . 1124 


9401  ,,  Clark’s  Operation: 

941 J Fii’st  Stage  ; Second 


Stage  . . . . . 

. 1125 

942  Duck-billed  Speculum 

. 1127 

y43 

944 

j-  Angularly  Curved  Knives  . 

. 1127 

945 

Hollow  Suture-Needle 

. 1128 

946 

Sims’s  Catheter  . . . . 

. 1128 

947 

948 

j- Bozeman’s  Button- Suture 

. 1129 

949 

Irritated  Congenital  Phimosis 

. 1133 

950  1 Clover’s  Circumcision  Tourniquet  ; 


951/  open,  shut  ....  1136 

952  Instrument  for  holding  the  Prepuce 

in  Circumcision  . . . . 1136 

953  Circumcision  in  the  Adult  . . 1136 

954  Sloughing  of  Prepuce  and  Protrusion 

of  Gians.  . . . . . 1137 

955  Reduction  of  Paraphimosis  . . 1138 

956  Incision  in  Operation  for  Paraphi- 

mosis . . . • • • 1138 

957  Warts  on  Gians  and  Inner  Surface  of 

Prepuce  .....  1139 

958  Fibroid  Tumour  of  Penis  . . . 1140 

959  Epithelioma  of  Penis  . . .1140 

960  Elephantiasis  of  the  Scrotum  . .1144 

961  Double  Hydrocele  constricted  opposite 

external  abdominal  ring,  and  thus 
simulating  inguinal  hernia  . .1152 

962  Hydrocele  of  Tunica  Vaginalis,  laid  open  1153 


LIST  OF  ILLUSTRATIONS. 


XXVI 1 


KIO. 

963 

964 

965 

966 

967 
96S 

969 

970 


Dissection  of  a Hydi-ocele,  to  show 
coverings  ..... 
Tapping  in  Hydrocele  . . . . 

Spermatozoa  from  Encysted  Hydrocele 
Hiematocele  with  thickened  Tunica 
Vaginalis  and  adherent  Fibrin 
Iron  Pin  for  Treatment  of  Varicocele 
Needle  threaded  with  Silver  Wire  for 
Varicocele  ... 

1 Vidal’s  Operation  for  Varicocele  : 
Needle  and  Wire  applied  ; Wire 
twisted  ; and  Veins  rolled  up 
971  Vidal’s  Operation  : appearance  of 


PAQK 

1153 

1155 

1159 

1162 

1165 

1165 


972 

973 

974 


needle  and  wii-e  when  removed 
Hernia  testis  (Benign  Fungus)  . . 

Tubercular  Testicle  ; naked-eye  sec- 
tion through  Epididymis  and  body 


Tubercular 

Structure 


Testis  : Microscopic 


1166 

1166 

1168 

1169 

1171 


PIG.  PAGE 

975  Syidiilitic  Testicle  (Gummatous)  : 

naked-cyo  section  . . . .1173 

976  Syi)hilitic  Testicle  ; Microscopic 

Sti-ucture  . . . . .1174 

977  Cystic  Sarcoma  of  the  Testicle  . . 1175 

978  Division  of  the  Cord  in  Castration  . 1179 

979  Encephaloid  Testicle,  with  Hydro- 

celes of  Tunica  Vaginalis  and 
Cord 1180 

980  Syi'inge-Catheter  for  applying  Caustic 

to  Urethra 1184 

981  Cylindrical  Vaginal  Speculum  . . 1187 

982  Branched  ,,  ,,  . . 1187 

983  Bivalve  „ . 1187 

984  Incisions  for : Ligature  of  External 

Iliac  (Abernethy’s  and  Cooper’s) ; 
Abdominal  Nephrectomy  ; Ovario- 
tomy; Gastrostomy  . . . 1201 


I 

\ 

i 

■»  \ 


1 


Hi’ 


DIVISION  FOUETH. 


DISEASES  OF  TISSUES. 


CHAPTER  XXXVII. 


SUEGICAL  DISEASES  OP  THE  SKIN  AND  ITS  APPENDAGES. 

The  various  specific  cutaneous  affections,  such  as  eczema,  scabies,  impetigo, 
acne,  lepra,  psoriasis,  &c.,  probably  fall  vfithin  the  pro^dnce  of  the  Surgeon, 
and  are  commonly  treated  by  him  in  practice  ; but,  as  the  consideration  of 
these  diseases  would  necessarily  lead  into  the  whole  subject  of  Dermatology, 
the  limits  of  this  work  would  not  allow  me  to  discuss  so  extensive  and  special 
a branch  of  Surgery ; and  I must  therefore  content  myself  with  the  consider- 
ation of  some  of  those  affections  of  the  skin,  which,  requiring  manual 
assistance,  may  perhaps  be  more  properly  looked  upon  as  within  the  scope  of 
the  present  Treatise.  These  diseases  may  be  considered  under  the  several 
heads  of  Diseases  of  the  Skin  itself,  including  the  various  forms  of  non- 
mahgnant  ulceration,  and  the  malignant  ulcers  and  tumours,  and  Diseases  of  the 
Appendages  of  the  Skin,  as  the  nails.  We  have  already  in  Chapter  VI.  con- 
sidered the  ordinary  non-malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV. 
some  of  the  simple  tumoims  that  occur  in  connection  with  the  tissue  ; we  shall 
here,  therefore,  consider  only  the  Diseases  of  the  Appendages  of  the  Skin  and 
the  Malignant  Ulcers  and  Tumours. 


DISEASES  OP  THE  APPENDAGES  OP  THE  SKIN. 

Diseases  of  the  Nails. — The  nails  may  become  diseased,  as  the  result  of 
mechanical  injury,  or  as  a part  of  some  general  cutaneous  affection  ; they 
may  suffer  from  inflammation  of  the  matrix  or  may  grow  into  the  soft  tissue  of 
the  toes. 

A violent  blow  or  pinch  often  partly  loosens  the  nail  and  causes  an  extra- 
vasation of  blood  beneath  it.  It  then  becomes  black  in  colour  and  slowly 
separates.  No  treatment  is  required  beyond  protecting  the  injured  part  by 
some  convenient  covering. 

In  some  broken  states  of  health,  and  especially  in  persons  suffering  fi-om 
squamous  disease  of  the  skin,  the  nails  occasionally  become  blackish  or  dark- 
brown  in  colour,  are  rugged,  dry,  and  cracked,  scaling  off,  as  it  were,  without 
any  apparent  affection  of  the  matrix.  This  condition,  of  which  I have  seen 
several  instances,  is  best  cured  by  a course  of  alteratives  or  tonics,  the  disease 
yielding  as  the  general  health  becomes  improved.  Arsenic  will  often  be  found 
of  great  service,  either  alone  or  with  mercury. 

Onychia  is  a disease  of  the  nails  dependent  on  inflammation  of  the  matrix ; 
it  occurs  under  two  forms,  the  smjjle  and  the  sjmi/ic. 
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In  Simple  Onychia  there  are  redness,  heat,  and  swelling,  usually  on  one 
side  of  the  nail,  and  in  the  angle  of  the  tissue  in  which  it  is  implanted;  there  is 
discharge  of  pus,  and  tlie  nail  gradually  loosens,  becomes  dark-coloured,  some- 
what shrivelled,  and  may  eventually  be  thrown  off,  a new  nail  making  its 
appearance  below,  which  commonly  assumes  a somewhat  thickened  and  rugged 
shape.  This  disease  usually  results  from  slight  degrees  of  violence,  as  the 
running  of  thorns  and  splinters  into  the  fingers. 

The  treatment  consists  in  cutting  away  any  part  of  the  nail  that  becomes 
loose,  so  that  no  discharges  may  accumulate  beneath  it.  The  inflammation 
may  be  subdued  by  hot  moist  applications.  In  some  cases  a lotion  composed 
of  Liq.  Plumb,  subacetatis  3SS.  rectified  spirit  3].  and  water  to  one  pint,  will  be 
found  most  efficacious. 

Syphilitic  Onychia  is  a more  serious  affection,  and  is  often  depen- 
dent on  injuries  inflicted  on  the  finger  during  constitutional  syphilis.  In  it  a 
dusky-red  or  livid  inflammation  takes  place  at  the  sides  or  root  of  the  nail  ; 
ulceration  is  set  up,  accompanied  by  the  discharge  of  sanious  and  veiy  fetid 
pus  ; and  large  loose  granulations  spring  up  at  its  root  and  sides,  so  that  the 
end  of  the  toe  or  finger  that  is  affected  (and  this  is  most  commonly  either  the 
great  toe,  the  thumb,  or  the  index  finger)  becomes  greatly  enlarged  and 
bulbous  in  shape.  The  nail  then  shrivels,  becomes  brown  or  black,  and  peels 
off  in  strips  (Fig.  415)  ; after  its  separation,  thick  epidermic  masses,  forming 

abortive  attempts  at  the  production  of  a new 
nail,  may  develop  at  the  base  and  sides.  In 
the  Treatment,  both  local  and  constitutional 
means  are  required.  The  first  and  most 
essential  point  is  to  remove  tlie  nail,  either  in 
whole  or  part,  for  it  acts  as  a foreign  body, 
and  prevents  the  healing  of  the  surface  firom 
which  it  springs  : the  ulcer  may  then  be 
treated  with  iodoform  or  weU  rubbed  with 
the  nitrate  of  silver,  and  dressed  with  black  wash.  CoUes  recommends  fumi- 
gating it  with  a mercurial  candle,  made  by  melting  a drachm  of  cinnabar  and 
two  ounces  of  white  wax  together.  The  constitutional  treatmejit  is  that  of  syphilis. 
Sir  A.  Cooper  recommends  calomel  and  opium,  but  I have  generally  found 
bichloride  of  mercury,  with  sarsaparilla  or  cinchona,  the  most  useful  remedy. 

Ingrowing  of  the  Nail  is  an  extremely  painful  and  troublesome  affection, 
principally  occurring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and 
made  to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to 
which  is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh 
presses  against  a sharp  and  projecting  comer  of  it ; this  ulcer  secretes  a fetid 
sanious  discharge,  and  large  granulations  are  thrown  up  by  it.  The  conse- 
quence is  inability  to  walk  or  even  stand  with  comfort. 

Treatment. — In  the  very  early  stages  before  ulceration  has  taken  place, 
further  trouble  may  often  be  prevented  by  scraping  the  nail  down  along  its 
middle  with  a piece  of  broken  glass  or  a knife,  till  it  is  about  as  thin  as  a sheet 
of  note  paper.  At  the  same  time,  its  free  end  should  be  cut  short  in  the 
middle,  and  its  corners  allowed  to  grow  well  beyond  the  matrix,  so  that  the 
natural  edge  of  the  nail  and  not  a sharp  angle  shall  be  in  contact  with  the  soft 
parts.  When  the  soft  pai’ts  begin  to  overlap  the  nail  various  plans  liave  been 
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derised  with  a view  of  raising  the  edge  of  the  nail,  and  pressing  aside 
the  soft  structures.  I have  never,  however,  seen  much  permanent  benefit 
result  from  any  of  these  means  : and  the  only  method  that  is,  I think,  really 
serviceable  to  the  patient,  is  the  removal  of  the  whole  nail.  As  this  operation 
is  an  excessively  painful  one,  the  patient  should  be  anaesthetized  with  nitrous 
oxide,  or  the  matrix  should  be  rendered  insensitive  by  the  ether-spray.  The 
Surgeon  holds  the  diseased  toe  in  his  left  hand,  and  then  running  one  blade 
of  a strong  sharp-pointed  pair  of  scissors  under  the  nail  up  to  its  very  root,  he 
cuts  through  its  whole  length,  and,  removing  the  scissors,  seizes  first  one  half 
and  then  "the  other  Avith  a pair  of  dissecting  forceps,  and  twists  them  away 
from  their  attachments.  The  surface  left  is  still  covered  by 
the  deeper  layer  of  the  epithelium,  and  becomes  covered  Avith 
a dry  layer  of  cuticle  in  a few  days.  The  back  of  the 
scissors  usually  wounds  the  matrix  in  the  middle  line,  and 
here  gramdations  may  form.  The  new  nail  gTOWs  straight 
and  healthy.  In  some  rare  cases,  however,  I have  seen  a 
faulty  direction  assumed  by  it.  If  this  should  happen  the 
nail  must  be  again  removed,  and  the  matrix  dissected  away. 

AAudsion  of  the  toe-nail  is  usually  unattended  by  danger.  I 
Avas,  hoAvever,  once  called  upon  to  amputate  a foot  for 
gangrene,  which  had  followed  the  operation  performed  on  an 
elderly  person. 

Hypertrophy  of  Toe-Hail. — Occasionally  from  neglect 
the  toe-nail  may  become  enormously  hypertrophied  and 
tAA’isted,  looking  more  like  a horn  than  a nail,  as  in  the  accompanying  draw- 
ing (Fig.  416),  taken  from  a patient  in  whom  the  nail  had  been  allowed  to 
grow  uncut  for  twenty  years,  producing  complete  lameness.  I removed  the 
nail  Avhole  by  avulsion,  and  a sound  and  useful  foot  resulted. 

DISEASES  OF  THE  SKIN. 

Lupus. — Under  the  term  lupus  various  affections  of  the  skin  were  formerly 
included,  having  but  little  in  common  with  each  other  beyond  running  a 
chronic  course  and  leading  to  destruction  of  the  cutaneous  tissues,  Avith  or 
without  ulceration.  It  is  now  limited  to  tAvo  diseases  Avhich,  although  in- 
cluded under  the  common  name,  are  in  reality  quite  distinct.  These  tAvo 
affections  are  distinguished  as  Lupus  Erythematosus  and  Lupus  Yulgaris. 
"When  the  term  lupus  is  used  alone  it  is  applied  only  to  the  latter  disease. 

Lupus  Erythematosus. — This  disease  AAns  originally  described  as  a disease 
of  the  sebaceous  follicles.  Hebra  in  1845  gave  it  the  name  of  Seborrhoea 
Congestiva.  It  is  now  generally  knoAAm  by  the  name  of  Lupus  Erythematosus. 
It  consists  essentially  in  a chronic  inflammation,  affecting  chiefly  the  sebaceous 
follicles  and  the  tissues  immediately  surrounding  them.  There  is  an  increased 
secretion  of  seliaceous  matter  from  the  follicle  by  AA'hich  the  acini  of  the  gland 
become  dilated  and  the  duct  Avidened.  The  parts  immediately  surrounding 
the  follicle  shoAA'  the  ordinary  signs  of  chronic  inflammation,  the  capillaries 
being  dilated  and  the  tissues  infiltrated  Avith  small  round  cells.  The  disease 
teiTninatcs  in  destruction  of  the  follicles,  and  the  chronic  inflammatory  pro- 
ducts partly  degenerate  and  are  absorbed,  and  partly  become  developed  into 
cicatricial  tissue. 

The  disease  commences  as  a shariily  defined  red  patch,  the  colour  of  AA'liich 
disappears  almost  entirely  on  pressure.  The  redness  is  most  marked  round 


4 


SURGICAL  DISEASES  OF  THE  SKIN. 


the  orifices  of  the  follicles.  The  spots  may  be  isolated  or  in  groups,  and  vary 
in  size  from  a pin’s  head  to  a split-pea.  The  patch  soon  becomes  covered  by 
an  adherent  scale,  which  is  greasy  to  the  touch.  If  this  be  removed  it  is  found 
to  be  continuous  with  the  plugs  of  altered  sebaceous  matter  filling  the  dilated 
ducts  of  the  follicles.  The  patches  itch  slightly,  but  are  not  actually  painful. 
As  the  disease  advances  the  spots  slowly  increase  in  size  at  the  circumference, 
while  the  central  parts  become  paler,  slightly  depressed,  and  cicatricial — the 
thin  scar  tissue  being  dry  like  parchment  and  often  scaly.  There  is  no 
tendency  to  suppuration  or  ulceration.  Another  and  less  common  variety  of 
the  disease  is  described  in  which  it  commences  as  numerous  discrete  spots,  and 
spreads  by  the  appearance  of  fresh  patches,  rather  than  by  extension  from  a 
single  centre.  Lupus  erythematosus  is  most  common  on  the  cheeks.  It  may 
occur  also  on  the  ears,  lips,  scalp,  and  the  backs  of  the  hands.  The  disease 
runs  an  extremely  chronic  course,  often  lasting  many  years,  and  causing  great 
disfigurement.  It  has  a great  tendency  to  relapse  after  apparent  cure.  Attacks 
of  erysipelas  are  not  uncommon  during  its  progress.  The  cause  is  unknown. 
No  distinct  connection  has  been  traced  between  it  and  scrofula  or  syphilis,  and 
it  is  not  hereditary  nor  contagious.  It  commences  usually  in  young  adult  life 
after  the  eighteenth  year,  and  is  most  common  in  women. 

Treatment. — No  drug  exerts  any  specific  influence  on  the  disease,  and  the 
constitutional  treatment  consists  therefore  merely  in  attending  to  the  general 
health  on  ordinary  principles.  Locally,  Kaposi  states  that  he  has  found  the 
application  of  Emplastrum  Hydrargyri  the  most  efficient  mode  of  treatment. 
The  surface  may  be  cleaned  before  its  application  by  being  smeared  with  oil 
and  well  washed  with  soft  soap.  The  plaster  should  be  spread  thickly  on  thin 
linen,  and  changed  daily.  Strong  caustics  are  not  to  be  recommended,  and 
the  results  obtained  by  the  application  of  superficial  escharotics  has  not  been 
very  encouraging.  Painting  with  iodine  also  has  been  recommended.  It 
excites  a certain  degree  of  inflammation  after  a few  applications,  in  conse- 
quence of  which  the  sebaceous  plugs  in  the  ducts  of  the  follicles  seem  to 
become  softened  and  discharged,  thus  causing  temporary  improvement. 

Lupus  Vulgaris  or  Lupus  : Pathological  Appearances. — This  disease 
commences  in  the  deep  layer  of  the  cutis  vera.  In  its  earliest  stage 
circular  accumulations  of  small  round  cells  are  seen  displacing  the  bundles  of 
fibrous  tissue.  The  smTOunding  vessels  are  dilated,  and  new  capillaries  exist 
amongst  the  cells,  and  thus  the  nodule  resembles  in  structure  ordinary  granu- 
lation-tissue. These  circular  masses  of  cells  gradually  increase  in  size,  and  by 
their  pressure  destroy  the  tissue  of  the  true  skin  and  thus  approach  the  surface, 
until  at  last  the  papillary  layer  is  implicated  and  the  new  growth  is  covered 
merely  by  the  epithelium.  During  this  process  neighbouring  groups  of  cells 
coalesce,  and  processes  of  cell  infiltration  extend  along  the  vessels  and  surroimd 
the  hair  bulbs  and  follicles,  so  that  in  its  fiilly  developed  stage  a lupoid 
tubercle  consists  of  an  infiltration,  and  more  or  less  complete  destruction,  of 
the  normal  tissue  of  the  skin  from  the  papillte  to  the  subcutaneous  fat.  On 
examining  a section  of  a fully  developed  patch,  non-vascular  nodules  composed 
of  a giant  cell,  surrounded  by  larger  “ eiDithelioid  ” cells,  and  again  by  ordinary 
lymphoid  or  small  round  cells,  will  always  be  met  with.  These  are  identical 
in  appearance  with  the  nodules  .of  grey  granulations,  a fact  which  has  led 
some  pathologists  to  regard  lupus  as  a local  tubercidosis  of  the  skin  ; but  this 
view  is  not  generally  accepted. 
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After  a patch  of  lupus  hjis  readied  its  full  development,  retrogressive  changes 
take  place.  These  may  be  of  two  kinds.  In  the  first,  some  of  the  cells  may 
become  cloudy  from  fatty  degeneration,  break  up,  and  be  absorbed,  while  a 
development  of  cicatricial  fibrous  tissue  takes  place  from  the  remainder.  Thus, 
the  process  comes  to  an  end  without  ulceration,  and  although  the  epithelial 
covering  has  been  throughout  intact,  a scar  results  similar  in  appearance  to 
that  caused  by  a superficial  burn.  "When  the  disease  takes  this  course,  it  is 
described  as  non-nlcerative  hipu^,  liqms  non-exedens  or  luims  exfoliativu^ 
(Kaposi).  In  the  second  form  the  fatty  degeneration  affects  the  whole  of  the 
cellular  mass,  which  then  softens,  the  cuticle  covering  it  is  thrown  off  and  the 
disintegrated  caseous  mass  is  discharged,  leaving  an  ulcer  which  may  slowly 
extend.  The  disease  is  then  Imown  as  ulcerative  Vujms,  Itqms  exedens  or  hqms 
exulcerans.  These  two  forms  are  therefore  mere  modifications  of  one  process  ; 
the  fate  of  the  new  growth,  whether  it  is  absorbed  without  ulceration 
or  Avhether  it  softens  and  is  discharged,  being  due  to  accidental,  local,  or 
constitutional  conditions,  the  nature  of  which  cannot  in  all  cases  be 
determined. 

Symptoms. — Lupus  commences  in  the  form  of  tubercles,  buried  in  the  skin. 
They  are  separate  from  each  other,  and  arranged  in  groups,  or  sometimes  in 
irregular  ch’cles.  At  first  they  form  red  or  reddish-brown  patches,  from  a line 
to  a quarter  of  an  inch  in  diameter,  which  are  not  raised  above  the  surface. 
The  tubercles  continue  slowly  to  develop,  till  after  some  weeks  they  become 
slightly  elevated,  and  covered  by  a fine  branny  epidermic  desquamation. 
Several  patches  may  coalesce,  forming  larger  tubercles,  and  at  the  same  time 
new  patches  appear,  so  that  all  stages  of  development  may  be  observed  at  once 
in  the  same  case.  At  this  point  the  two  forms  of  the  disease  diverge.  In 
Lupus  non-exedms,  the  tubercle  becomes  paler  in  colour  and  gradually 
shi-inks  and  disappears.  The  integument  which  has  been  affected  by  the 
disease  may  be  in  one  of  two  states  ; it  may  either  continue  red,  irritable,  and 
branny,  having  the  appearance  of  a thin  cicatricial  tissue,  and  in  this  way  the 
greater  part  or  the  whole  of  the  face  may  be  affected ; or  it  may  leave  a firm, 
white,  smooth,  and  depressed  cicatrix,  exactly  resembling  that  produced  by  a 
burn,  along  the  margin  of  which  the  disease  slowly  spreads,  in  the  form  of 
an  elevated  ridge  composed  of  soft  bluish-white  or  reddish  tubercles. 

In  lupus  exedens,  instead  of  disappearing,  the  tubercles  become  pale  in 
colour  and  softened  ; the  epithelial  covering  separates,  and  the  disintegrated 
cheesy  mass  mixed  with  some  pus  is  discharged,  and  drying  on  the  siu’face 
forms  a scab.  This  process  may  be  accompanied  by  considerable  inflammation 
of  the  skin  surrounding  the  lupoid  patches,  with  heat,  swelling,  and  pain. 

hen  the  scab  separates,  an  ulcer  is  seen  beneath.  It  is  sharply  defined, 
with  slightly  raised  edges,  and  usually  a smooth  red  surface  Avhich  bleeds 
readily.  This  sore  may  gradually  extend  both  superficially  and  in  depth,  and 
when  seated  on  the  nose  often  leads  to  destruction  of  the  aim  and  columna. 
Lupus  vulgaris  seldom,  however,  spreads  very  deeply,  although  large  areas  of 
skin  may  be  affected,  and  the  most  frightful  deformity  result. 

Situation.— may  occur  on  any  part  of  the  body,  but  it  is  far  more 
commonly  met  with  in  the  face  than  elsewhere.  The  nose  and  cheeks  are  the 
parts  of  the  face  usually  attacked.  It  may  commence  on  mucous  membranes, 
but  most  commonly  reaches  them  by  extension  from  the  skin.  It  is,  however, 
occasionally  met  with  as  a primary  disease  in  the  i)haryux  and  larynx.  It 
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then  nsually  assumes  the  ulcerative  form,  and  may  lead  to  extensive  destruction 
of  the  mucous  membrane. 

Sex  and  Age. — Lupus  vulgaris  occurs  almost  with  equal  frc([uency  in  the 
two  sexes.  It  begins  most  commonly  in  early  life,  “ rarely  Ijeforc  the  third 
year  and  almost  never  after  puberty  ” (Kaposi). 

ComiMcations. — Beyond  the  deformity  caused  by  the  contraction  of  the 
scars,  the  disease  itself  causes  no  serious  consequences.  As  a rule  it  in  no  way 
affects  the  general  health.  Erysipelas  not  uncoimnonly  attacks  the  diseased 
surface,  and  cases  have  been  recorded  in  which  epithelioma  has  arisen  from 
the  scars. 

Causes. — Until  recently  it  was  universally  assumed  that  lupus  owed  its 
origin  to  a scrofulous  taint  in  the  constitution,  and  possibly  sometimes  to 
inherited  syphilis  ; but  at  the  present  time  most  authorities  are  agreed  that 
although  both  these  views  may  be  true  of  some  cases,  yet  in  the  great 
majority  no  evidence  is  forthcoming  to  justify  them.  The  disease  is  not 
hereditary  and  is  not  communicable. 

Prognosis. — Lupus  is  characterized  by  its  slow  course,  and  its  tendency  to 
relapse  after  apparent  arrest ; it  is,  however,  never  directly  fatal. 

Diagnosis. — The  diagnosis  is  not  always  easy,  the  disease  being  especially 
apt  to  be  confounded  with  some  forms  of  impetigo,  with  tertiary  syphilitic 
ulcerations,  with  rodent  ulcer  and  with  cancer.  From  impetigo  it  may  be 
distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts 
characteristic  of  that  affection,  as  well  as  by  the  less  extent  of  surface  impli- 
cated. From  tertiary  syphilitic  ulcerations,  especially  from  softening  cutaneous 
gummata,  it  is  often  very  difficult  to  distinguish  it.  The  history  of  the 
disease,  the  age  of  the  patient  at  the  time  of  invasion,  and  the  more  rapid 
progress  of  the  syphilitic  affection  will  usually  enable  the  Surgeon  to  make  a 
correct  diagnosis.  From  squamous  epithelioma,  it  is  usually  distinguished 
with  ease  ; in  lupus  the  tubercles  are  numerous,  and  there  are  many  centres 
of  ulceration,  the  glands  are  seldom  enlarged,  and  the  disease  commences  in 
early  life  ; in  cancer  the  primary  disease  is  single,  the  glands  are  early 
affected,  the  disease  commences  after  middle  life.  In  lupus  the  ulcer  is  flat, 
with  sharply-cut  edges  ; in  cancer  it  is  rugged  and  irregular,  with  hard, 
elevated  and  everted  edges.  The  diagnosis  from  rodent  ulcer,  will  be  given 
with  that  disease. 

Treatment. — The  constitutional  treatment  of  lupus  was  formerly  considered 
of  much  importance.  Cod-liver  oil,  the  iodides  of  potassium,  mercury,  and 
arsenic,  either  alone  or  combined  with  various  other  drugs  have  been 
credited  with  a curative,  or  at  least  a beneflcial  influence  on  the  disease.  At 
the  present  time  when,  by  more  extended  clinical  observation,  simple  scrofu- 
lous sores  and  tertiary  syphilitic  ulcerations  have  been  clearly  distinguished 
from  true  lupus,  the  efficacy  of  drugs  in  the  treatment  of  the  disease  has 
been  found  to  be  much  less  than  was  once  supposed.  Kaposi  states  that  no 
drug  exerts  any  deflnite  specific  influence  on  the  progress  of  the  disease.  StiU, 
as  lupus  fr’equently  occurs  in  patients  who  are  in  feeble  health,  anminic  or 
scrofulous,  constitutional  treatment  must  on  no  account  be  neglected  ; for, 
although  drugs  may  exert  no  specific  influence,  it  is  evident  that  by  improving 
the  general  health  they  Avill  promote  the  healiug  of  the  ulcers  and  so  tend  to 
diminish  the  severity  of  the  disease.  The  diet  should  be  carefully  regulated 
and  nutritious,  and  general  hygienic  conditions  must  be  attended  to. 
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It  is  on  the  local  treatment  that  we  have  cliiefly  to  rely,  and  the  only 
efRoient  means  are  those  by  which  the  morbid  growth  is  completely  destroyed. 
In  the  milder  form,  non-ulcerative  luims,  or  lupus  non-exedens,  an  attempt 
may  however  be  made  to  arrest  the  disease  without  actual  destruction  of  the 
growth.  For  this  purpose  mercurial  plaster,  painting  with  tincture  of  iodine, 
or  with  a strong  solution  of  nitrate  of  silver,  and  the  application  of  zinc  or 
carbonate  of  lead  ointment  have  been  sometimes  found  efficacious.  Lotions 
containing  glycerine  are  especially  useful  as  they  iDrevent  the  surface  from 
becoming  dry  and  harsh.  If  the  disease  be  situated  on  the  face,  care  must  be 
taken  to  avoid  exposure  to  cold  winds,  dust,  &c.  Volkmann  recommends 
pimctiform  scarification  by  means  of  an  instrument  composed  of  several  small 
blades  set  closely  together.  The  object  of  this  treatment  is  to  obliterate  the 
vessels  and  thus  arrest  the  growth  and  promote  absorption  of  the  morbid  pro- 
ducts. Should  these  methods  fail,  the  only  hope  of  arrest  consists  in  destroy- 
ing the  diseased  tissue.  If  it  be  limited  in  extent,  the  patch  may  be  excised, 
but  not  unfrequently  the  cicatrix  becomes  prominent  and  irregular  from 
a fibroid  gi’owth  resembling  keloid.  In  lupus  exedens  destruction  of  the 
growth  is  the  only  treatment  which  holds  out  any  prospect  of  success.  In 
doing  this  the  means  adopted  must  be  efficient.  Feeble  caustics  only  irritate 
the  parts  and  aggravate  the  disease.  The  growth  may  be  completely  removed 
by  excision,  by  scraping,  by  caustics,  and  by  the  actual  cautery. 

Excision  is  applicable  only  to  small  isolated  patches,  and  is  seldom  prac- 
ticable. Scraping  has  lately  been  found  of  great  service.  It  is  done  by  means 
of  “sharp  spoons  ” (Fig.  95,  p.  242,  Yol.  I.).  The  brittle  tissue  of  the  gTowth 
is  easily  removed, 'and  the  sensation  given  by  the  denser  healthy  tissues  beneath 
shows  when  the  operation  has  been  carried  far  enough.  The  bleeding  is  very 
free,  but  is  easily  aii’ested  by  pressure  with  dry  cotton-wool.  It  is  wiser  to 
apply  some  caustic  to  the  scraped  surface  to  ensure  the  complete  destruction 
of  the  growth.  The  caustics  that  have  been  used  are  various,  solid  nitrate  of 
silver,  chloride  of  zinc,  acid  nitrate  of  mercury,  and  fuming  nitric  acid  have 
aU  been  recommended,  and  are  equally  efficient.  The  actual  cautery  is  easily 
controlled,  and  can  often  be  used  when  other  caustics  are  mapplicable.  In 
most  cases  Paquelin’s  thermo-cautery  is  the  best,  but  in  deep  cavities,  as  the 
mouth  or  nose,  the  galvanic  cautery  is  more  easily  applied. 

If  when  the  case  comes  under  observation  there  is  considerable  inflammation 
round  the  patch,  it  is  better  to  subdue  this  by  warm  moist  appheations  before 
adopting  any  of  the  above  modes  of  treatment. 

After  the  growth  has  been  destroyed  healthy  granulations  spring  up,  and  the 
sore  must  be  treated  on  ordinary  principles.  Vaseline  and  iodoform  ointment 
often  seems  to  promote  the  healthy  healing  of  the  raw  surface. 

However  successful  the  treatment  may  appear  at  first,  relapses  are  very 
common,  but  in  a large  number  of  cases  as  life  advances  the  disease  seems  to 
become  less  acute,  and  finally  ceases  to  reappear.  The  cicatrix  that  forms 
after  lupus  is  healed  is  thin,  and  readily  breaks  down,  giving  way  on  exposime 
to  cold,  or  on  the  occuiTcnce  of  constitutional  derangement.  The  patient 
should  therefore,  for  some  length  of  time  after  recovery,  be  careful  not  to 
expose  himself  to  any  such  influences.  The  scars  often  -lead  to  great  deformity, 
drawing  down  the  eyelids,  distorting  the  mouth,  and  sometimes  closing  the 
nostrils.  Various  plastic  operations  are  sometimes  required  to  remedy  these 
defects. 
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Rodent  Ulcer,  Nolt-me-tangere,  or  Cancroid  was  formerly  included 
under  lupus  cxcdens.  It  is  one  of  those  remarkable  alfections  that  stand 
midway  between  simple  and  malignant  diseases  ; being,  so  far  as  constitu- 
tional causes  or  secondary  complications  arc  concerned,  apparently  of  a simple 
nature,  while,  to  a certain  extent,  in  regard  to  structural  condition  and 
entirely  in  respect  to  local  effects,  it  is  of  a malignant  character.  The  disease 
consists  essentially  of  a malignant  growth  of  very  feeble  vitality  and  slight 
activity  of  development.  This  invades  the  surrounding  structm’es  and 
destroys  them,  and  in  its  turn  breaks  down,  disintegrates,  and  is  thrown  off, 
thus  causing  a j)rogressive  destruction  of  tissue.  The  disease  is  especially 
characterized  by  its  slow  progress,  by  its  eroding  nature,  and  by  the  impossi- 
bility of  healing  it  by  all  ordinary  methods  of  treatment.  It  is  essentially  a 
disease  of  advanced  age,  seldom  beginning  before  45  or  50.  Its  duration  is  in 
any  given  case  indefinite  ; seldom  less  than  five  or  six  years,  occasionally 
extending  to  twenty  or  thirty.  It  affects  individuals  of  either  sex  indiscrimi- 
nately ; and  usually  occurs  in  persons  who  are  otherwise  perfectly  healthy. 
The  health  also  is  not  influenced  materially,  if  at  all,  by  its  long  duration.  I 
have  seen  persons,  who  have  been  victims  to  it  for  more  than  twenty  years,  in 
apparently  robust  health.  But  it  is  eventually  and  inevitably  fatal,  unless 
removed  by  operation. 

It  always  commences  in  the  skin,  usually  on  healthy  integument ; but 
occasionally  it  primarily  affects  a part  which  is  the  seat  of  some  chronic  change 

of  structure,  as  a mole,  a wart,  'or  a scar.  It 
may  affect  any  part  of  the  head,  face,  or  ex- 
tremities. The  face  is  its  seat  of  election, 
especially  in  the  upper  parts,  such  as  the  fore- 
head, the  side  of  the  nose,  the  inner  angle  of 
the  eye,  or  the  temple.  It  spreads  simply  by 
continuity  of  tissue,  never  by  disseminated 
local  or  by  secondary  deposits.  It  may  invade 
all  tissues  ; the  skin  primarily,  the  cartilage 
of  the  ear,  the  alae  and  septum  of  the  nose, 
the  parotid  gland,  the  conjunctiva  and  the 
eye-ball.  It  is  especially  destructive  to  bone 
when  once  it  attacks  it.  It  erodes  and  eats 
away  the  bone,  without  caries  or  necrosis. 
It  may  penetrate  to  the  dura  mater,  and 
invade  the  brain.  It  progresses,  however, 
by  preference  superficially,  not  in  depth ; 
hence  it  is  seldom  attended  by  Inemorrhage 
even  in  the  more  advanced  stages.  The 
neighbouring  lymphatic  glands  do  not  become 
implicated,  and  secondary  visceral  deposits 
are  never  met  with.  As  the  ulceration  extends,  there  is  often  a tendency  to 
imperfect  cicatrization  on  one  margin,  whilst  the  disease  is  making  progress 
at  the  other. 

Symptoms. — In  whatever  situation  it  begins,  its  fii*st  appeamnee  is  in 
the  shape  of  a tubercle  or  hard  pimple  of  a brownish-red  colour.  This 
tubercle  ulcerates  slowly  ; and  then  the  disease  extends.  I\Ioore,  to  whom  we 
are  indebted  for  a most  lucid  account  of  this  terrible  affection,  lays  especial 


Fig.  417. — Rodent  Ulcer  of  back  of  band. 
Amputation. 
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stress  on  its  commencement  in  a hard  wart,  and  its  contiimed  extension  by  a 
hard  maruin.  This  nlccrated  tubercle  becomes  covered  by  a scab  ; but,  as  the 
process  of  destructive  ulceration  progresses,  the  sore  becomes  too  large  to  be 
covered  in  this  way,  and  an  nicer  is  left.  This  nicer,  which  constitutes  the 
disease,  and  is  the  true  “ L'lipus,”  or  “ NoU-ine-iccRycrG  ” of  the  older  authors, 
presents  the  following  characters.  It  is  always  single,  and  spreads  solely  by 
continuity  of  tissue.  It  is  depressed  slightly  below  the  surface,  is  of  a pale 
pink  colour,  Avith  a furrowed  rather  than  a granulating  surface,  resembling  by 
its  farrowed  smoothness  an  irregular  layer  of  pink  wax,  and  is  usually  painless, 
except  where  cicatrizing.  Its  edges  are  slightly  raised,  the  degree  varying  in 
different  cases  and  depending  on  the  closeness  with  Avhich  the  destruction  of 
the  new  growth  follows  its  development.  In  some  cases  the  two  follow  each 
other  so  closely  that  the  ulcer  appears  to  be  a simple  loss  of  tissue,  scarcely  any 
thickening  of  the  edge  being  recognizable.  Imperfect  attempts  at  cicatriza- 
tion form  a peculiar  feature  of  the  ulcer.  At 
one  part  of  its  margin  it  ceases  to  spread, 
and  a thin  blue  line  of  epithelium  begins  to 
extend  over  the  raw  surface.  It  never,  how- 
ever, advances  far  ; before  long  the  spreading 
recommences  at  the  edge  of  the  apparently 
unaltered  skin,  and  the  thin  layer  of  epithe- 
hum  speedily  disappears.  This  attempted 
cicatrization  is  never  accompanied  by  any 
contraction  of  the  sore.  This  want  of  con- 
traction is  a very  peculiar  feature  of  the 
disease.  If  half  an  eyelid  is  destroyed,  the 
remaining  half  retains  its  normal  position  un- 
altered. Consequently  signs  of  contraction 
may  be  taken  during  treatment  to  indicate 
that  the  growth  has  been  successfully 
destroyed  in  part  at  least. 

The  course  of  the  disease  is  ahvays  progressrfe  ; more  rapid  in  the  skin, 
more  slow  in  the  bones  and  less  vascular  tissues,  as  those  of  a cartilaginous  and 
fibroid  character — the  pinna  of  the  ear,  the  sclerotic,  and  the  septum  of  the 
nose,  for  instance.  When  it  attacks  bones,  it  penetrates  them,  and  sinks 
deeply  into  their  softer  parts.  Moore  has  noticed  that  the  morbid  giwth  in 
front  of  the  advancing  disease  is  ahvays  most  clearly  marked  in  cancellated 
bone — in  the  diploe,  for  instance.  The  soft  parts  immediately  contiguous  to 
the  disease  are  perfectly  healthy  and  uninfiltrated  ; and  there  is  never,  even 
after  many  years  of  progress,  any  sign  of  secondary  affection  of  the  lymphatic 
glands.  Unless  the  progress  of  this  ulcer  be  arrested  by  treatment,  it  is  never 
interrupted,  but  Avill  terminate  in  the  death  of  the  patient.  This  fatal 
termination  may,  however,  be  long  delayed.  The  accompanying  Fig.  418  is 
from  a patient  of  mine  who  had  suilered  from  the  disease  for  nearly  thirty 
years,  but  Avho  was  to  all  appearance  in  perfect  health,  although  the  skull  was 
perforated,  the  dura  mater  exposed,  and  the  pulsations  of  the  brain  distinctly 
visible. 

Diagnosis. — The  diagnosis  has  to  be  made  from  Epithelioma,  Syphilis,  and 
Lupus.  The  distinction  from  ordinary  ejnllielioma  is  oi’ten  at  first  dillicult ; 
but  in  the  later  stages  the  absence  of  glandular  allcction,  the  small  amount  of 


Fig.  418. — Rodent  Ulcer : Perforation  of 
Skull  and  exposure  of  Dm-a  Mater. 


lO 


SURGICAL  DISEASES  OF  THE  SKIN. 


growth  compared  to  the  ulceration,  and  tlie  prolonged  course  of  the  case, 
render  the  diagnosis  easy.  From  tertiary  sTjjjhilis  it  is  clearly  distinguished  by 
the  duration  of  the  case  ; in  syphilitic  ulceration  “ the  rate  of  destruction  is 
measured  by  weeks  ; in  rodent  cancer,  by  years.”  There  is  also  an  absence  of 
all  other  signs  of  constitutional  syphilis.  From  ordinary  lujms  it  is  dis- 
tinguished by  the  age  and  healthy  constitutional  state  of  the  patient,  by  the 
singleness  of  the  ulcer,  and  the  absence  of  the  pink,  scaly,  or  oedematous  skin 
frequently  found  around  lupus.  Lupus  may  cicatrize  and  cease  at  any  time  ; 
rodent  ulcer  never  does.  Lupus  rarely  causes  death  ; rodent  ulcer  is  always 
eventually  fatal,  if  unrelieved  by  treatment. 

Pathology. — The  microscopic  characters  of  the  solid  infiltrating  substance 
have  been  examined  by  Moore,  Hulke,  and  0.  Warren,  all  of  whom  have  found 
some  parts  which  presented  appearances  identical  -with  epithelioma.  Moore 
found  this  in  the  diploe  of  the  frontal  bone,  and  Hulke  in  a part  of  the  globe 
of  the  eye  implicated  in  the  disease.  The  greater  part  of  the  growth  presents 
characters  differing  but  little  from  those  of  ordinary  gTanulation-tissue.  Moore 
was  of  opinion  that  the  growth  commenced  in  all  cases  in  a pimple  identical 
in  structure  with  epithehoma,  but  that  this  character  was  lost  as  the  growth 
extended,  but  could  be  readily  assumed  again  in  “certain  situations  or  in 
convenient  textures.” 

The  conclusions  at  which  Dr.  Collins  Warren  arrives  as  the  result  of  his 
researches,  are,  that  rodent  ulcer  is  a form  of  epithelial  cancer ; and  that  it 
differs  from  the  more  ordinary  forms  of  epithelioma  in  the  small  size  of 


Fig.  419.— Vertical  Section  of  Eodent  Ulcer— «,  Epidermis  balls— &,  Stroma  (after  C.  Warren). 

the  cells.  The  arrangement  of  these  epithelial  cells  may  be  tubular  and 
alveolar  (Fig.  419). 

Later  observations  by  T.  C.  Fox,  Thin,  and  others,  have  generally  con- 
firmed the  observations  of  Moore,  Hulke,  and  Warren  ; but  these  observers  are 
not  agreed  as  to  the  starting  point  of  the  growth,  whether  it  commences  in  the 
sweat-glands,  the  sebaceous  follicles  or  the  hair-follicles. 

From  the  foregoing  description  we  have  seen  that  rodent  ulcer  is  a growth, 
exhibiting  a power  of  continuous  increase.  It  is  composed  of  cells  of  an 
epithelial  type,  advancing  in  processes  or  columns,  in  spaces  formed  by  a 
vascular  tissue  resembling  ordinary  granulation-tissue.  It  infiltrates  and 
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supersedes  the  natural  textures,  and  by  degenerating  and  disintegrating,  pro- 
duces a slowly  advancing  loss  of  substance.  It  infects  adjoining  parts,  so  that 
when  removed  by  an  incision  carried  through  apparently  healthy  skin,  a 
recurrence  of  the  disease  may  follow.  On  these  grounds  Moore  considered 
himself  justified  in  classing  it  with  the  cancers,  and  suggested  for  it  the  name  of 
Rodent  Cancer,  in  spite  of  the  absence  of  glandular  or  constitutioiialinfection. 
Me  have  before  seen  that  cancers  arising  from  glandular  or  spheroidal  epithe- 
lium, scirrhous  and  encephaloid,  show  a great  tendency  to  afPect  the  whole  system 
at  an  eai*ly  period  ; cancers  arising  from  squamous  epithelium  readily  affect  the 
nearest  lymphatics,  but  seldom  cause  secondary  tumours  in  the  viscera  ; and 
those  fi'om  columnar  epithelium  show  even  a lower  degi’ee  of  malignancy,  often 
causing  death  by  their  local  effects,  without  giving  rise  to  any  secondary 
growths,  liodent  cancer  seems  yet  a degree  lower  in  the  scale  of  malignancy, 
infecting  merely  by  continuity  of  tissue,  and  never  by  the  lymphatics  or  blood- 
vessels. The  cancerous  nature  of  the  disease  is  now  universally  recognized. 
Many  German  writers  class  it  with  ordinary  epithelioma,  but  considering  how 
markedly  it  differs  clinically,  and  the  doubts  as  to  its  anatomical  starting 
point  it  is  better  at  present  to  retain  the  name  of  Rodent  Cancer. 

Treatment. — In  the  treatment,  constitutional  remedies  are  of  no  use,  and 
local  means  alone  are  to  be  relied  on.  They  consist  : 1,  in  the  application  of 
caustics  ; 2,  in  excision  of  the  part ; 3,  in  a combination  of  these  two 
methods. 

1.  The  ulcer  may  be  destroyed  by  the  application  of  the  chloride  of  zinc 
paste  to  the  whole  of  its  surface.  The  best  mode  of  applying  this  is  to  keep 
the  chloride  prepared  for  use  by  being  mixed  with  two  or  three  parts  of  flour. 
Wlien  wanted,  a sufficient  quantity  of  this  powder  should  be  made  into  a stiff 
paste,  by  the  addition  of  a little  water,  and  then  spread  over  the  surface  to  be 
attacked  by  it,  in  a layer  of  about  the  thickness  of  a wafer  ; this  should  be  left 
on  for  two  or  three  hours,  and  then  removed,  the  sore  being  covered  with  a 
piece  of  water-dressing  until  the  greyish  slough  that  has  been  produced  has 
separated,  when  the  caustic  may  be  re-applied  as  often  as  necessary.  Besides 
the  chloride  of  zinc,  various  other  caustics  may  be  had  recourse  to,  each  of 
which  possesses  some  peculiar  advantages.  Mtric  acid  is  useful,  if  the  action 
required  is  not  to  be  very  deep  ; for,  as  it  hardens  and  coagulates  the  tissues 
to  which  it  is  applied,  it  does  not  extend  so  far  as  the  chloride.  The  acid 
nitrate  of  mercury  presents  the  same  advantage  as  the  nitric  acid,  and  other 
fluid  caustics — that  it  can  be  applied  into  the  Assures  and  hollows  of  the 
part  into  which  the  more  solid  caustics  do  not  penetrate.  The  potassa  fusa 
and  Vienna  paste  are  useful,  so  far  as  their  destructive  properties  are  concerned, 
but  are  somewhat  uncontrollable,  and  apt  to  spread.  The  most  convenient 

, mode  of  applying  them  is  to  cut  in  a piece  of  plaster  a hole  of  the  exact  size 
and  shape  of  the  ulcer,  to  apply  this  around  its  borders,  then  to  cover  the 
sore  with  a layer  of  potassa  cum  calcc,  one  line  in  thickness,  and  over  this  to 
lay  on  another  piece  of  plaster.  In  this  way  a considerable  amount  of  caustic 
action  may  be  induced,  which  will  be  limited  exactly  to  the  surface  to  which 
it  has  been  applied.  Of  all  these  escharotics,  the  preference  is  to  be  given  to 
the  chloride  of  zinc;  its  action  is  more  continuous  and  more  controllable,  and 
it  appears  to  give  a healthy  stimulus  to  the  subjacent  structures. 

2.  Excision  of  the  whole  of  the  ulcer  may  often  be  very  advantageously 
practised,  csixicially  when  it  is  situated  on  the  cheek,  eyelid,  eye,  or  forehead  ; 
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and  the  gap  left  may  be  filled  in  by  some  of  those  plastic  processes  that  will  be 
described  when  we  come  to  speak  of  the  Plastic  Surgery  of  the  Face. 

3.  When  the  ulcer  has  attained  a large  size,  when  it  is  complicated  in  its 
outline,  and  irregular  in  its  depth,  the  question  arises  whether  surgery  olfers 
any  resource,  or  whether  the  patient  should  be  left  slowly  and  miserably 
to  die. 

In  these  extreme  cases  even,  something  may  be  done  to  prolong  life  and  to 
relieve  suffering,  even  if  no  cure  be  ultimately  to  be  expected.  Moore  proved 
that,  unless  the  brain  be  implicated,  or  some  large  vessel  involved,  something 
can  usually  be  done  at  least  to  arrest  the  rapidity  of  the  growth.  The  method 
which  he  adopted  was  a combined  use  of  the  knife  and  of  chloride  of  zinc. 
By  these  means  he  removed  in  some  cases  the  whole  of  the  affected  parts, 
leaving  a huge  chasm  in  the  face,  and  even  in  one  case  exposing  the  dura 
mater  for  a considerable  extent  over  the  roof  of  the  orbit.  The  operations 
were  done  on  no  regular  plan,  the  incisions  being  directed  solely  by  the  shape 
of  the  growth,  and  no  attempt  being  made  to  repair  the  deformity  left.  The 
results  of  these  operations  were,  on  the  whole,  favourable.  Out  of  six  cases 
three  recovered,  and  three  others  received  decided  benefit,  but  were  not 
permanently  cured.  In  all  the  cases  in  which  the  chloride  of  zinc  came  into 
actual  contact  with  the  dura  mater,  epileptiform  fits  occurred,  but  only  of  a 
temporary  character. 

When  the  disease  is  situated  in  an  extremity,  and  the  cancellous  end  of  a 
bone  especially  is  involved,  as  when  it  dips  into  and  erodes  the  head  of  the 
tibia  or  the  lower  end  of  the  radius,  amputation  would  be  the  proper  and  only 
advantageous  procedure. 

When  the  disease  is  so  extensive,  or  so  situated,  that  absolutely  nothing  in 
an  operative  way  can  be  done,  the  Surgeon  must  content  himself  by  covering 
up  the  raw  surface  with  lint  soaked  in  glycerine  and  water,  and  protected  by 
oiled  silk.  Iodoform,  either  dusted  on  or  applied  as  an  ointment,  composed 
of  one  drachm  of  the  powder  to  an  ounce  of  vaseline  to  which  a small  quantity 
of  eucalyptus  oil  may  be  added,  will  usually  be  found  the  best  application. 

Cancer  of  the  Skin  may  be  either  primary  or  secondary.  Primary 

Cancer,  if  we  exclude  the  Rodent 
Ulcer,  always  assumes  the  form  of  the 
Squamous  Epithelioma.  The  structure 
and  history  of  this  has  aheady  been 
described.  It  is  usually  seated  about 
the  lips,  face,  and  scrotum,  and  at  the 
orifices  of  the  mucous  canals.  It  may 
in  rare  cases  arise  from  malignant 
transformation  of  an  atheromatous  cyst 
(p.969,Vol.L).  Epithelial  cancer  may 
In  this  way  it  may  occur  upon  almost 
any  part  of  the  body  ; I have  seen  it  on  the  back,  breast,  fingers,  hand,  thigh, 
and  sole  of  the  foot.  It  then  forms  a foul  ulcer,  the  floor  of  which  is  grey  or 
sloughy,  and  often  covered  with  large  warty  granulations  and  protuberant 
masses.  The  base  is  indurated,  the  edges  raised  and  everted,  and  often 
papillary  in  stracture  (Fig.  420).  The  discharge  is  thin  and  scanty,  and 
unless  the  sore  is  treated  by  antiseptic  applications  it  becomes  hondbly 
offensive. 


Fig.  420. — Cancerous  Ulcer  of  the  Leg. 


originate  also  in  an  old  scar  or  ulcer. 


CANCERS—SARCOMATA. 
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Secondary  Cancer  of  tlie  Skin  nifiy  firisc  from  direct  extension  from  a 
primary  gTowth  or  from  a secondary  glandular  tumour.  The  most  marked 
examples  are  commonly  met  with  in  cancer  of  the  breast.  In  this  disease, 
after  the  primaiy  tumour  has  reached  the  surface,  numerous  smooth,  elevated 
tubercles  of  a dusky  red  or  brownish  colour,  may  appear  dotted  in  the  skin 
for  many  inches  around  the  part  first  implicated.  Each  of  these  is  a small 
scin-hous  cancer  identical  in  structure  with  the  primary  growth  in  the  mam- 
maiy  gland. 

In  other  cases,  fortunately  rare,  the  skin  covering  the  side  of  the  chest  is 
widely  infiltrated  by  the  malignant  growth.  It  becomes  smooth,  of  a brovmish- 
red  colour,  and  hard  and  rigid,  like  a piece  of  leather,  from  which  it  has 
received  the  name  of  the  cancerous  cuirass. 

Sarcomata  of  the  Skin. — Yarious  forms  of  sarcoma  are  met  with  in 
the  skin.  Spindle-celled  and  round-celled  sarcoma  are  seen  here  as  in  all 
other  fibrous  structures.  Two  forms,  however,  show  a special  predilection 
for  the  skin — the  melanotic,  and  the  alveolar.  Melanotic  sarco^na  often 
commences  in  some  pigmented  spot,  such  as  a mole.  It  forms  a rounded 
tumour,  smooth  on  the  surface,  and  dark  brown  or  black  in  colour.  It  is 
intensely  malignant,  and  however  early  it  may  be  removed,  it  is  very  apt  to 
return  both  loeally  and  in  internal  organs.  If  not  removed  it  gradually 
increases  and  at  last  ulcerates,  but  before  this  takes  place  it  often  reaches  a 
considerable  size.  I have  met  with  two  instances  of  late  of  this  disease,  one 
on  the  foot,  the  other  on  the  hand,  of  ladies  both  above  seventy  years  of  age. 
Some  time  after  removal  in  both  cases,  brownish  black  patches  looking  like 
stains  Avith  Indian  ink  appeared  on  the  skin  in  the  neighbourhood  of  the 
cicatrix.  These  gradually  developed  into  new  tumours.  In  one  case  hundreds 
of  these  formed  up  the  leg,  varying  in  size  from  a pea  to  a filbert.  They 
slowly  ulcerated  and  life  was  destroyed,  probably  by  secondary  growth  in  the 
viscera,  after  a period  of  about  four  years  fr’om  the  primary  manifestation  of 
the  disease. 

Alveolar  Sarcoma  of  the  skin  is  rare.  Its  structure  and  general  character 
have  been  already  described  (p.  1003,  Yol.  I.).  It  is  probably  this  tumour  that 
was  described  by  Scarpa  as  the  “ scirrhous  wart,”  as  from  its  hardness  and  the 
local  and  general  malignancy  it  usually  manifests,  it  closely  resembles  scirrhous 
cancer. 

The  treatment  of  a malignant  tumour  of  the  skin,  whether  a cancer  or  a 
sarcoma,  consists  in  its  excision  or  in  amputation  of  the  limb  affected.  Its 
removal  by  excision  should  be  effected  as  soon  as  its  true  characters  have 
declared  themselves  : provided  it  be  of  such  a size,  and  so  situated,  that  it  can 
be  freely  removed  with  a sufficient  stratum  of  subjacent  healthy  parts,  and  a 
wide  border  of  surrounding  skin.  Should  it  be  so  situated  that  its  excision 
through  surrounding  healthy  tissue  is  not  practicable,  the  limb  must  be'  ampu- 
tated, as  Avas  done  in  the  case  depicted  in  Fig.  420.  In  such  circumstances 
the  limb  may  be  removed  at  no  great  distance  aboAn  the  disease  ; it  not  being 
necessjiry,  as  in  ctises  of  cancer  of  the  extremities  in  AAdiich  the  bones  are 
affected,  to  allow  a joint  to  intervene  betAveen  the  seat  of  operation  and  the 
malignant  groAvth. 

Simple  Tumours  of  the  Skin. — 

Pibroma. — Circumscribed  fibrous  tumours  are  occasionally  met  Avith  in  the 
skin,  but  are  not  common. 
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Keloid  is  a fibroid  growth  nob  cncapsuled,  but  fusing  with  the  liealthy  skin 
at  its  edges.  It  forms  a flat  tumour,  raised  about  a line  above  tlie  surround- 
ing healthy  skin.  It  is  oval,  rounded  or  irregular,  and  branching  or  radiating  1 
in  form.  The  surface  is  smooth,  and  white  or  pink  in  tint.  It  is  firm  and  ■ 

elastic  in  consistence.  It  arises  without  known  cause  and  most  frequently 
upon  the  trunk  or  extremities  in  persons  otherwise  healthy.  It  is  seldom  ; ' 
painful,  but  may  give  rise  to  itching  and  burning  sensations.  It  extends  ! 
slowly,  and  although  covering  a wider  area  sometimes  seems  to  have  under-  i 

gone  a process  of  contraction  like  a scar,  the  surroiinding  skin  being  drawn  in  | 

and  wrinkled  or  puckered.  After  reaching  a certain  size  it  ceases  to  grow.  j 
It  has  no  tendency  to  ulcerative  or  to  degenerative  changes.  The  treatment  is  i 
merely  to  allay  uneasy  sensations  by  sedative  applications.  If  excised,  it  i 
almost  certainly  returns  in  the  scar.  ! 

Closely  allied  to  true  keloid  are  those  fibroid  growths  that  have  a tendency  j 
to  sprout  up  in  scars,  constituting  False  Keloid.  It  was  described  also  by 
Sir  CcBsar  Hawkins  under  Warty  Tumours  of  Cicatrices. 

This  morbid  condition  appears  to  be  simply  an  abnormal  increase  in  the 
activity  of  the  development  of  the  cicatricial  tissue,  which  springs  up  with 
great  luxuriance.  They  are  especially  apt  to  follow  the  irregular  cicatrization 
of  bimns,  more  particularly  in  children.  I have,  however,  seen  them  in  the 
adult,  occasioned  both  in  this  way  and  by  the  irritation  of  a blister.  The 
warty  cicatricial  tissue  develops  chiefly  on  the  chest  and  neck,  and  is  commonly 
attended  by  much  itching  and  tingling,  often  of  a most  distressing  character. 

It  is  very  vascular,  bleeding  freely  when  mcised.  The  Treatment  of  these 
growths  is  not  satisfactory.  As  a rule,  they  may  safely  be  let  alone.  If  they 
cause  any  annoyance  the  only  treatment  is  to  remove  them  by  the  knife  if 
they  are  so  situated  as  to  make  this  possible,  but  most  commonly  the  new  scar 
assumes  the  same  unhealthy  condition. 

The  disease  known  as  Molluscum  Fibrosum,  in  which  enormous  pendulous 
tumours  composed  of  hypertrophied  skin  and  subcutaneous  tissue,  has  ahnady  j 
been  described  (p.  980,  Yol.  I.).  ! 

Osteomata  of  the  Skin  have  been  described.  They  are  always  atheroma-  I 
tons  cysts,  the  walls  of  wliich  have  undergone  calcification,  and  occasionally  j 
true  ossification  in  parts  (p.  968,  Yol.  I.). 

Adenoma  of  the  Skin,  arising  both  from  the  sweat-glands  and  sebaceous 
follicles,  have  been  occasionally  met  with.  They  are,  however,  very  rare,  j 
When  arising  in  connection  with  the  sebaceous  follicles  they  form  lol)ulated  | 
masses  of  some  size,  which  after  growing  for  many  years  may  ulcerate  and 
resemble  epithelioma  in  appearance.  On  microscopic  examination,  they  are 
found  to  be  composed  of  a structure  resembling  a number  of  greatly  enlarged 
follicles  bound  together  by  a vascular  connective  tissue. 

Atheromatous  and  other  Cysts  have  already  been  described  (p.  967, 
Yol.  I.),  and  Nsevi  will  be  described  in  a subsequent  chapter  with  diseases  of 
the  blood  vessels. 

Moles  are  pigmented  patches  of  variable  size  in  the  skin,  and  always  of 
congenital  origin.  They  are  often  raised  above  the  smface  of  the  surrounding 
skin  and  covered  with  hair,  sometimes  long  and  coaise.  They  cannot, 
be  properly  classed  as  tumours,  as  they  show  no  tendency  to  grow  out  of 
proportion  to  the  rest  of  the  body.  In  later  life,  however,  a mole  not 
unfrcqucutly  forms  the  starting  point  of  a tumour.  It  may  gradually  increase 
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in  size,  becoming  more  and  more  prominent,  and  sometimes  pedunculated.  It 
may  thus  form  a tumour,  usually  lobulated  or  papillary,  and  more  or  less 
darkly  pigmented.  Finally,  from  the  friction  of  the  clothes  it  may 
ulcerate  and  become  very  troublesome.  A mole  also  not  uncommonly  forms 
the  seat  of  origin  of  a sarcoma,  or  more  rarely  of  a squamous  epithelioma.  A 
mole  requires  no  treatment  unless  it  become  affected  by  one  of  the  complica- 
tions above  mentioned,  when  it  must  be  at  once  excised.  The  Surgeon  is 
often  consulted  as  to  the  possibility  of  removing  a disfiguring  mole  from  the 
face.  There  is  no  method  by  which  this  can  be  done  without  leaving  a scar 
in  its  place,  but  if  the  patient  prefer  this  to  the  pigmented  pateh,  the  mole 
may  be  destroyed  by  caustics.  Nitric  acid  and  potassa  fusa  are  the  two  most 
efficient  appheations,  but  they  should  not  be  applied  in  such  quantity  as  to 
destroy  the  whole  skin,  otherwise  a puckered  and  rigid  cicatrix  will  result. 

Papillomata  of  the  Skin,  or  Warts,  consist  of  elongated  papillse, 
covered  by  strata  of  thickened  and  hardened  cuticle,  usually  situated  about  the 
hands  and  face,  and  chiefly  affecting  young  people  ; they  appear  in  many  cases 
to  be  simple  overgrowths  of  the  cutaneous  structures,  coming  and  going 
without  any  e^fident  cause.  In  other  cases  they  are  more  permanent,  becoming 
hardened  and  dark  in  colour,  and  continuing  perhaps  through  life. 

The  Treatment  of  warts  is  usually  sufficiently  simple.  They  may  be  readily 
destroyed  by  the  application  of  caustics  or  astringents  ; among  the  most  use- 
ful of  these,  I have  found  the  concentrated  acetic  acid  and  the  tincture  of  the 
sesquichloride  of  iron.  Brodie  recommends  a solution  of  a di’achm  of 
arsenious  acid  in  half  an  ounce  of  nitric  acid.  In  some  cases  they  may  be 
ligatured  or  snipped  off  with  advantage. 

Corns  consist  of  thickened  masses  of  epithelium  accumulated  on  those 
points  on  which  undue  pressure  or  friction  has  been  exercised.  They  result 
from  an  overgrowth  of  the  epithelium,  consequent  upon  the  abnormal  stimula- 
lation  to  which  the  part  is  exposed.  This  is  accompanied  by  some  enlarge- 
ment of  the  papilloe.  The  mass  of  epithelium  is  hard,  dry,  and  scaly.  In  the 
central  parts  it  may  lead  to  some  atrophy  of  the  papillae  from  pressure,  and 
consequently  the  horny  mass  assumes  a conical  form,  with  its  apex  downwards, 
pressing  on  the  sensitive  cutis  beneath,  and  thus  causing  considerable  pain. 
When  the  com  is  situated  in  places  where  the  secretions  of  the  skin  accumu- 
late and  keep  it  moist,  as  between  the  toes,  the  excessive  epithelium  forms  a 
soft  pulpy  mass  which  is  easily  removed,  and  the  enlargement  of  the  papiUrn  is 
then  very  evident. 

Under  old  and  very  thickened  corns,  it  is  stated  by  Brodie  that  a small 
bursa  is  occasionally  found  ; this  bursa  may  suppurate,  and  become  very  pain- 
ful. Corns  are  at  all  times  sufficiently  painful,  but  become  especially  so  if  in- 
flammation or  suppuration  take  place  beneath  them  ; the  accumulation  of  a 
small  drop  of  pus  under  the  thickened  cuticle,  which  in’events  its  escape,' giving 
rise  to  very  intense  agony,  and  causing  oedema  and  redness  extendingfrom  tlic  toe 
to  the  foot,  and  sometimes  up  the  leg.  There  is  a special  form  of  warty  corn 
that  I have  seen  only  in  the  sole  of  the  foot,  and  which  may  become  the  source 
of  the  greatest  possible  pain  and  inconvenience  to  the  patient,  preventing  his 
walking,  and  in  fact  completely  cripifiing  him.  This  corn  is  usually  of  small 
size  and  circular  in  shape,  the  neighbouring  cuticle  being  always  greatly 
thickened  and  hardened.  It  is  extremely  sensitive  to  the  touch,  the  patient 
shrinking  when  it  is  pressed  upon,  as  if  an  exposed  nerve  had  been  injured. 
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On  slicin'?  ifc  down  Avith  a scalpel,  ifc  Avill  be  found  to  be  composed  of  soft, 
tough,  and  Avbite  epidermis,  arranged  in  tufts  or  small  columns,  in  the  centre 
of  each  of  AAdiicli  a minute  black  dot  is  perceptible.  Each  tuft  appears  to  be 
an  elongated  and  thickened  papilla,  and  the  black  speck  is  a small  point  of 
coagulated  blood  Avhich  has  been  eflused  into  it.  Around  the  depression  in 
which  each  of  these  corns  is  seated,  the  hardened  cuticle  forms  a kind  of  Avail. 


The  To'eatment  of  ordinary  corns  consists  in  shaving  or  rasping  them  doAvm 
so  as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  indurated  super- 
ficial ones,  from  giving  rise  to  pain  by  pressure  on  the  papillaa  of  the  cutis. 
The  cuticle  may  be  previously  softened  by  dressing  the  toe  Avith  Avet  lint 
covered  with  gutta-percha  tissue.  Eelief  may  be  afforded  also  by  removing 
all  j)res8iire  from  bearing  upon  the  corn,  by  attention  to  the  shape  of  the  shoe, 
and  by  wearing  a piece  of  soft  leather  or  of  amadou,  haAfing  a hole  cut  in  the 
centre  into  AAdiich  the  corn  projects.  A soft  com  between  the  toes  is  best 
treated  by  the  application  of  tincture  of  belladonna  after  clearing  aAvay  the 
sodden  epithelium  Avith  soap  and  water.  It  is  well  to  avoid  the  application  of 
caustics  to  ordinary  corns  ; injurious  consequences  being  often  produced  by 
these  agents,  especially  in  elderly  people,  in  whom  fatal  gangrenous  inflanuna- 
tion  may  be  excited  by  their  action. 

The  painful  papillated  corn  of  the  sole  of  the  foot  is  the  only  form  to  which 
an  escharotic  can  be  applied,  and  in  this  no  other  treatment  is  of  any  use.  I 
have  found  the  application  of  either  fuming  nitric  acid  or  potassa  fusa,  so  as 
to  destroy  it  thoroughly,  to  be  the  best  and  speediest  remedy ; and  as  this  corn 
always  occurs  in  young  people  no  danger  attends  their  use. 

If  a corn  suppurate,  it  must  be  softened  by  Avater  dressing  and  shaved 
doAvn,  and  the  drop  of  pus  let  out  by  puncture  Avith  a lancet,  when  immediate 
relief  from  pain  Avill  result.  If  the  pus  is  not  thus  let  out  it  is  unable  to 
point  through  the  indurated  cuticle,  and  may  burrow  beneath  the  skin  for 
some  distance  before  finding  an  exit.  In  such  case  a troublesome  sinus  is  left 
Avhich  can  sometimes  be  closed  by  the  injection  of  stimulating  lotions,  or  by 
passing  a seton  of  two  silk  threads  through  it,  but  more  often  laying  it  open 
is  the  only  efficient  treatment. 

Perforating  Ulcer  op  the  Foot. — This,  though  not  in  reality  a disease 
of  the  skin,  is  perhaps  most  conveniently  considered  here.  The  disease 
seems  usually  to  commence  by  a corn  situated  on  the  sole  of  the  foot  opposite 
the  head  of  one  of  the  metatarsal  bones,  usually  the  first.  This,  in  some 
cases  apparently  as  the  result  of  some  injury,  becomes  inflamed  and  suppurates^ 
and  a sinus  is  left  opening  through  the  thickened  cuticle.  If  a probe  be  passed^ 
into  this  it  will  be  found  to  lead  to  dry  and  bare  bone  on  one  of  the  phalangeal 
or  metatarsal  bones.  The  discharge  is  scanty  and  scarcely  purulent.  The 
ulceration  may  extend,  forming  a sore  an  inch  or  more  in  diameter.  This  is 
covered  by  feeble  or  unhealthy  granulations.  The  disease  is  painless,  and  on 
further  examination  the  foot  Avill  be  found  to  be  more  or  less  Avidely  amesthe- 
tic.  The  amesthesia  may  extend  up  the  leg,  but  it  is  never  associated  AAith 
motor  paralysis.  The  tendency  of  the  disease  is  sloAvly  to  extend,  causing 
further  destruction  of  the  bones  and  possibly  completely  perforating  the  foot. 
The  foot  is  cold,  and  in  most  cases  is  jirone  to  SAveat  profusely,  the  perspira- 
tion being  A’cry  offensiA^e.  Both  feet  may  be  affected,  and  a similar  disease 
has  been  seen  in  the  hand. 

Michaud,  Sonnenburg,  Duplay,  and  more  lately  SaAmry  and  Butliu,  have 
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pointed  out  that  the  disease  is  associated  in  many  cases  with  thickening  of  the 
endoneurium  and  atrophy  of  the  hbres  of  the  nerves  leading  to  the  affected 
spot.  Savory  and  Butlin  have  brought  forward  evidence  to  show  also  that 
the  sensory  fibres  are  chiefly,  if  not  solely,  affected.  Similar  ulcerations  are 
met  with  in  some  cases  of  locomotor  ataxy.  It  may  therefore  be  concluded 
that  the  primary  cause  of  the  disease  is  impairment  of  nutrition  consequent 
upon  degenerative  changes  taking  place  either  in  the  nerves  leading  to  the 
affected  parts  or  in  that  portion  of  the  sensory  columns  of  the  cord  that  is  in 
communication  with  the  foot.  In  some  respects  it  resembles  the  disease 
kno^^^l  as  anaesthetic  leprosy. 

The  Treaimeni  consists  in  amputation  of  the  affected  part.  In  order  that 
this  operation  may  be  effective  it  should  be  done  above  the  area  of  ansesthesia 
in  the  foot  or  leg. 
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DISEASES  OF  THE  NERYOUS  SYSTEM. 


NEUEITIS. 

Inflammation  of  the  Nerves,  or  rather  of  the  Neurilemma,  is  not  of  very 
iinfrequent  occurrence,  being  usually  the  result  of  rheumatism,  of  wounds,  or 
of  strains.  When  Neuritis  is  rheumatic,  it  affects  principally  the  nerves  of  the 
face  and  the  lower  extremity. 

Symptoms. — These  consist  of  tenderness  on  pressm’e  along  the  course  of  the 
nerve,  and  severe  continuous  pains  running  down  its  trunk  and  ramifying 
along  its  branches,  with  occasional  violent  exacerbations,  especially  on  moving 
or  touching  the  part,  and  at  night.  In  very  rare  cases  the  disease  may  assume 
an  acute  form,  with  some  swelling  along  the  course  of  the  nerve,  and  slight 
pyrexia.  Ordinarily  the  affection  is  chronic.  It  is  one  of  the  causes  of 
neuralgia.  On  examination  after  death  in  acute  cases  the  sheath  of  the  nerve 
will  be  found  injected  and  swollen  from  inflammatory  exudation.  In  chronic 
cases  the  neurilemma  may  be  found  indurated  and  increased  in  quantity,  the 
nerve  fibres  being  more  or  less  compressed  by  the  new  fibroid  tissue.  Trau- 
matic neuritis  has  been  already  fully  described  (Yol.  I.,  p.  477). 

Treatment. — In  acute  cases  this  consists  in  the  employment  of  antiphlogistic 
means  ; cupping  or  the  application  of  leeches,  according  to  the  situation,  and 
poppy-  or  belladonna-fomentations.  In  chronic  cases  blistering  or  the  applica- 
tion of  mustard-plasters  along  the  line  of  the  nerve  usually  gives  relief.  The 
part  in  which  the  affected  nerve  is  situated  must  if  possible  be  kept  at  perfect 
rest.  When  the  affection  is  rheumatic,  salicylate  of  soda  is  frequently  of 
great  use  ; in  some  cases  the  acetous  extract  of  colchicum  is  the  best  remedy  ; 
when  it  is  more  chronic,  and  the  pain  is  chiefly  nocturnal,  iodide  of  potassium 
may  advantageously  be  given. 

SCIATICA. 

The  characteristic  feature  of  sciatica  is  pain  of  a neuralgic  character  in 
the  course  of  the  great  sciatic  nerve.  The  affection  is  believed  in  the  great 
majority  of  cases  to  be  due  to  chronic  rheumatic  inflammation  of  the  sheath 
of  the  nerve,  and  some  thickening  of  the  neurilemma  has  been  recognized 
after  death  in  a few  cases.  In  other  cases  pain  of  a similar  character  may  be 
the  result  of  pressure  on  the  nerve  by  tumours  in  the  pelvis  or  gluteal  region, 
or  occasionally  from  affection  of  the  cord  or  disease  of  the  spine  in  the  lower 
lumbar  or  sacral  region.  Sciatica  is  most  common  in  young  adults,  and 
frequently  arises  from  exposure  to  cold  or  damp. 

The  Symptoms  of  sciatica  are  pain  in  the  buttock,  back  of  the  thigh,  and 
the  leg  below  the  knee.  The  pain  may  amount  merely  to  uneasiness,  or  be 
intense  and  paroxysmal.  It  is  usually  aggravated  by  movement,  often  to 
such  an  extent  as  to  render  locomotion  impossible.  When  the  pain  extends  to 
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the  foot  it  is  felt  chiefly  on  the  outer  side,  the  inner  being  supplied  by  the 
long  saphenous  nerve  from  the  lumbar  plexus.  By  pressing  with  the  point  of 
the  finger,  tenderness  will  be  found  in  the  course  of  the  nerve.  This  is  most 
marked  in  the  hollow  between  the  trochanter  and  the  tuberosity  of  the 
ischium,  and  down  the  back  of  the  thigh.  The  external  popliteal  nerve  is 
also  sometimes  acutely  tender  where  it  Avinds  round  the  upper  end  of  the 
fibula.  When  the  patient  is  lying  on  his  back,  if  the  limb  be  raised  with  the 
knee  extended,  acute  pain  is  felt  in  the  buttock  as  soon  as  the  sciatic  nerve 
becomes  tense.  If  now  the  knee  be  flexed  so  as  to  relax  the  nerve,  flexion  of 
the  hip  can  be  carried  considerably  further  without  pain.  Numbness  in  some 
of  the  parts  supplied  by  the  nerve  is  not  uncommon,  especially  on  the  outer 
side  of  the  foot.  Motor  paralysis  never  results  from  simple  sciatica,  but  there 
may  be  some  weakness  or  even  wasting  of  the  limb  from  want  of  use.  The 
affection  is  very  chronic,  often  lasting  many  Aveeks  or  even  months. 

The  Diagnosis  of  sciatica  is  made  by  attention  to  the  above  symptoms.  It 
is  most  frequently  confounded  Avith  strumous  disease  or  chronic  rheumatic 
arthritis  of  the  hip.  The  distinction  is  in  most  cases  easily  made  by  obsei’Adng 
that  the  movements  of  the  hip- joint  are  free  and  unaccompanied  by  pain, 
unless  flexion  is  carried  to  such  an  extent  as  to  render  the  nerve  tense.  In 
rheumatoid  arthritis  the  grating  felt  in  the  joint  on  movement  Avill  usually 
indicate  the  natm-e  of  the  disease  ; Avith  the  “lightning  pains”  of  locomotor 
ataxy  it  must  not  be  confounded.  In  all  cases  of  sciatica  a careful  examina- 
tion of  the  buttock  must  be  made  for  a tumour  in  that  region  ; the  lower 
part  of  the  spine  must  be  examined  for  signs  of  caries,  and  the  finger  might 
be  passed  into  the  rectum  to  feel  for  a pelvic  tumour,  as  in  these  conditions 
local  treatment  directed  to  the  course  of  the  neiwe  could  be  of  but  little  use. 

Treatment. — The  constitutional  treatment  already  described  for  rheumatic 
neuritis  must  be  adopted.  The  limb  must  be  wrapped  in  flannel.  Counter- 
imtation  along  the  line  of  the  nerve  in  the  early  stages  by  mustard-plasters, 
and  later  on  by  blisters  is  most  useful.  Hot  baths  usually  give  considerable 
relief.  Stimulating  applications,  as  the  ammonia  or  compound  camphor 
liniment,  may  be  of  use  ; and  sedatives,  as  the  opium  or  belladonna  liniment, 
may  ease  the  pain,  but  they  do  little  to  cure.  Hypodermic  injections  of 
morphia  should  be  resorted  to  only  Avhen  the  patient  is  suffering  from  want  of 
sleep  due  to  the  pain.  They  exert  no  curative  influence. 

If  the  constitutional  treatment  and  external  applications  fail,  as  they  very 
frequently  do,  tAvo  modes  of  treatment  may  be  adopted,  acupunctm’e  and 
nerve-stretching. 

Acupuncture  is  thus  performed.  The  patient  is  laid  on  his  face,  and  the 
tender  points  of  themerve  found  by  pressure.  Long  fine  needles  are  then 
thrust  in  so  as  if  possible  to  puncture  the  nerve.  When  the  needle  touches 
the  nerve  the  patient  complains  of  a sudden  pain  doAvn  the  thigh.  'The 
number  of  the  needles  used  should  not  exceed  six.  They  may  be  left  in  for 
a fcAv  minutes.  This  treatment  sometimes  gives  permanent  relief. 

Our  last  resource  is,  hoAvcver,  Stretching  the  Sciatic  Nerve.  This 
operation  has  been  more  successful  in  sciatica  than  in  any  other  painful 
affection  for  which  it  has  been  undertaken.  Nocht  has  collected  24  cases  : 
of  these  IG  Avere  quickly,  5 sloAvly,  relieved,  in  2 the  operation  failed,  and  1 
died.  Marshall  finds  that  of  9 cases  Avhich  occurred  in  University  College 
Hospital,  4 Avere  decidedly  improA^ed,  4 partially  cured,  and  1 failed. ' 
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The  operation  is  thus  performed.  Tlie  patient  is  laid  upon  his  face 
and  a vertical  incision,  about  three  inches  in  length,  is  made  a little  above 
the  middle  of  the  back  of  the  thigh.  The  deep  fascia  is  opened  and  the 
contiguous  borders  of  the  semi-tendinosus  and  biceps  are  separated  with 
the  finger.  The  wound  being  now  held  open  by  copper  spatulas,  the  sciatic 
nerve  comes  into  view  and  is  raised  out  of  the  wound  by  passing  the 
finger  beneath  it,  the  knee  being  flexed  to  relieve  it  from  tension.  It  is  then 
pulled  forcibly  in  both  directions.  Marshall  has  demonstrated  that  any  force 
which  can  be  applied  while  holding  the  nerve  between  the  finger  and  thumb  | 
may  safely  be  used.  The  experiments  of  Johnson,  Trombetta,  Ceccherelli,  and 
others,  have  shown  that  the  breaking  strain  of  a healthy  nerve  is  never  under 
eighty  pounds.  The  wound  after  the  operation  must  be  carefully  drained  and 
dressed  by  some  antiseptic  method,  and  it  is  better  to  apply  an  anterior  splint 
for  a week  or  ten  days. 

Some  Surgeons  prefer  exposing  the  nerve  at  a higher  point,  below  the  lower 
border  of  the  gluteus  maximus.  If  the  operation  be  performed  at  this  point,  j 
the  whole  of  the  ham-string  muscles  must  be  drawn  together  to  the  inner  side 
of  the  wound,  and  the  nerve  sought  for  external  to  them.  If  necessary,  the 
lower  fibres  of  the  gluteus  may  be  divided.  There  is  no  particular  advantage 
in  this  mode  of  operating,  and  the  resulting  wound  is  deeper  and  more  difficult 
to  treat  owing  to  its  situation. 

Trombetta  and  Billroth  have  suggested  stretching  the  nerve  by  means  of 
forcible  flexion  of  the  hip  with  the  knee  extended  and  the  foot  flexed.  That  a 
very  great  strain  can  be  put  upon  the  nerve  in  this  way  is  evident,  and  the 
method  might  very  well  be  tried  before  proceeding  to  the  more  severe  opera- 
tion just  described.  It  is  best  done  by  flexing  the  thigh  fully  on  to  the 
abdomen  with  the  knee  bent,  and  then,  while  the  thigh  is  fixed,  extending 
the  leg. 

The  mode  of  action  of  nerve-stretching  in  sciatica  is  uncertain.  The  con-  ^ 
ductivity  of  the  sciatic  nerve  is  not  affected  at  all,  or  only  to  a very  slight 
degree,  by  force  used  in  the  operation.  It  has  been  suggested  that  it  acts  by 
breaking  down  adhesions  either  amongst  the  fibres  or  between  the  sheath  and  | 
suiTOunding  structures.  Marshall  believes  it  acts  by  stretching  or  even 
rupturing  the  small  nervi  nervorum  ramifying  in  the  nemilemma  and  m the  j| 
epineurium,  which  must  be  more  or  less  implicated  and  pressed  upon  by  any  J 
inflammatory  growth  or  exudation  in  chronic  neuritis.  i 

NEUBALQIA. 

Neuralgia  frequently  occurs  in  surgical  practice,  either  complicating  other 
diseases,  or  as  a distinct  affection  simulating  closely  various  organic  lesions, 
more  especially  of  joints  and  bones. 

Symptoms. — The  pain  in  neuralgia  is  the  essential  symptom.  It  may  be 
of  two  kinds  ; either  following  anatomically  the  course  of  a nerve  and  the 
distribution  of  its  filaments  ; or  affe6ting  a considerable  portion  of  the 
surface  without  reference  to  any  special  nerve.  It  is  of  all  degrees  of 
severity,  sometimes  moderate,  sometimes  unbearable,  even  by  those  who 
possess  the  greatest  fortitude  ; when  severe,  it  usually  comes  on  suddenly, 
with  a kind  of  shock,  and  continues  of  a sharp,  darting,  or  tearing  charac- 
ter, coursing  along  the  trunk  or  ramifications  of  the  affected  nerve,  the 
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i distribution  of  which  may  often  be  distinctly  indicated  by  the  direction  the 
i pain  takes.  It  is  often  accompanied  by  other  sensations,  such  as  a tickling, 
i smarting,  or  creeping  feeling  on  the  affected  surface  ; it  is  in  some  instances 
relieved  by  pressure,  in  others  increased  by  the  slightest  touch  or  movement  of 
the  part.  Occasionally  there  is  spasm  in  the  muscles  supplied  by  the  affected 
nerve  ; in  other  cases,  there  are  heat  and  redness  of  the  surface,  with  increased 
secretion  from  the  neighbouring  organs,  as  a flow  of  saliva  or  tears  when  the 
nerves  of  the  jaw  or  eye  are  implicated.  The  duration  of  an  attack  may  vary 
from  a few  moments  to  many  days  or  months.  The  pain  is  most  commonly 
intermittent  or  remittent ; it  is  often  irregularly  so,  but  in  some  instances  the 
periodicity  is  well  marked. 

SiTUATioxs. — This  disease  may  affect  almost  any  part  of  the  body  ; it  is 
most  commonly  seated  distinctly  in  the  trunk  and  branches  of  a nerve.  The 
divisions  of  the  fifth  pair  are  the  most  frequent  seat  of  neuralgia  ; the  pain 
may  extend  to  the  whole  of  the  branches  of  this  nerve  on  one  side  of  the  head 
and  face,  but  more  commonly  it  is  confined  to  one  of  its  principal  divisions, 
such  as  the  infraorbital,  which  is  especially  liable  to  be  affected  ; in  many  in- 
; stances  it  is  seated  in  the  temporal  and  dental  nerves.  Not  unfrequently 
some  of  the  terminal  twigs  alone  of  one  of  these  nerves  become  the  seat  of 
intense  pain  ; thus  occasionally  the  affection  is  found  limited  to  a patch  on 
the  cheek,  brow,  or  temple,  from  which  it  scarcely  ever  shifts.  The  posterior 
branches  of  the  dorsal  spinal  nerves,  and  the  intercostals,  are  also  very 
commonly  affected,  though  not  to  the  same  extent  as  the  flfth  pair.  In  other 
cases  the  whole  of  an  organ,  or  part,  becomes  the  seat  of  neuralgia,  though  no 
one  nerve  may  appear  to  be  distinctly  implicated  ; thus  the  testes,  the  breast, 
the  uterine  organs,  or  one  of  the  larger  joints,  as  the  hip  or  knee,  are  occa- 
sionally the  seats  of  severe  suffering  of  this  kind.  Extreme  cutaneous  sen- 
I sibility  is  a marked  feature  in  some  cases  ; the  patient  wincing  and  suffering 
i severely  whenever  the  skin  is  pinched  or  touched,  however  lightly. 

Causes. — The  causes  of  this  painful  affection  are  very  various  ; they  may 
be  constitutional  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
but  is  almost  invariably  associated  with  want  of  power,  unless  it  be  occasioned 
by  some  local  mechanical  cause.  Dep'essing  influences  of  all  kinds  are  especially 
apt  to  produce  it ; thus,  debilitating  diseases,  mental  depression,  and  particu- 
larly exposure  to  malaria,  are  common  occasioning  causes  ; those  forms  of  the 
disease  that  arise  from  malarial  influences,  or  from  exposure  to  simple  cold  and 
wet,  usually  assume  a very  intermitting  or  periodical  character,  and  are  com- 
monly seated  in  the  nerves  of  the  head.  The  hysterical  temperament  very 
frequently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There  is  no 
constitutional  condition  with  which  neuralgia  is  more  frequently  associated 
than  ^vith  anemia  : hence  its  fi-equency  in  females.  As  Romberg  somewhat 
poetically  says,  “ Neuralgia  is  the  prayer  of  the  nerve  for  healthy  bl'ood.” 
Various  sources  of  peripheral  irritatimi,  as  loaded  bowels,  the  irritation  of 
worms,  carious  teeth,  uterine  disease,  and  calculus,  may  be  recognized  as 
producing  some  of  the  more  obscure  varieties  of  the  disease. 

Neuralgia  may  arise  also  from  any  compression  exercised  upon  the  trunk  of 
a nerve  ; and  in  this  way,  indeed,  some  of  the  more  intractable  forms  of  the 
affection  have  their  origin.  Thus,  thickening  of  the  neurilemma,  the  pressure 
of  a tumour  of  any  kind,  or  of  a piece  of  dead  bone,  may  give  rise  to  the  most 
intense  pain  in  the  part  supplied  by  the  irritated  neiwe  ; and  it  is  not  impro- 
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bable  that,  in  many  of  the  cases  of  neuralgia  in  the  Ijranches  of  the  fifth  nerve, 
pain  may  be  owing  to  periosteal  inflammation,  or  to  some  other  disease  of  the 
osseous  canals  through  which  the  divisions  of  the  nerve  pass. 

Diagnosis.— The  diagnosis  of  neuralgia,  though  usually  effected  without 
any  difficulty,  is  in  some  cases  a little  embarrassing,  as  the  pain  may  occasionally 
simulate  that  of  organic  disease  or  inflammation  of  the  part.  From  oi'ganic 
disease  of  the  part  that  is  the  seat  of  suffering,  such  as  the  hip,  the  knee,  the 
testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by  the  co-exist- 
ence of  heightened  cutaneous  sensibility,  the  existence  of  the  hysterical 
temperament,  and  the  absence  of  the  other  signs  that  would  accompany  lesion 
of  structure  in  the  part  affected.  From  inflammation  the  diagnosis  is  usually 
sufficiently  easy,  by  attending  to  the  intermittent  character  of  the  neuralgic 
pain,  to  its  occurrence  in  hysterical  temperaments,  and  to  the  absence  of  the 
constitutional  symptoms  of  inflammation.  But  occasionally,  when  local 
inflammatory  irritation  is  conjoined  with  the  nem’algia,  the  diagnosis  is 
difficult.  Here  the  presence  of  cutaneous  hypersesthesia  and  the  relief  of  the 
pain  by  firm  pressure  will  indicate  neuralgia  ; whereas,  in  inflammation,  there 
is  no  tenderness  of  surface,  but  the  suffering  is  aggravated  by  deep  pressure. 

Treatment. — The  treatment  of  neuralgia  must  have  reference  to  its  cause, 
and  will  be  successful  or  not  according  as  this  may  be  more  or  less  readily 
removed.  So  long  as  the  conditions  that  primarily  occasion  the  disease  sub- 
sist, the  pain  is  likely  to  continue  : and  if  these  conditions  be  irremovable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.  Wlien  it  arises  from  any  central 
nervous  affection,  there  may  be  fear  of  the  ultimate  occurrence  of  disease  of  a 
more  serious  type,  such  as  epilepsy,  insanity,  &c. 

Wlien  it  occurs  as  the  consequence  of  anaemia,  or  in  the  hysterical  tempera- 
ment, the  administration  of  the  more  stimulating  and  stronger  preparations  of 
iron,  such  as  the  sulphate  or  the  perchloride,  or  the  mistura  ferri  composita, 
either  alone  or  in  combination  with  quinine,  with  attention  to  the  state  of  the 
bowels  and  of  the  uterine  functions,  and  a general  tonic  regimen  calculated  to 
brace  and  improve  the  general  health,  such  as  sea-bathing,  the  cold  douche  or 
cold  sponging,  will  be  of  essential  service.  In  some  of  these  cases  the  combinations 
of  zinc,  especially  the  valerianate,  with  the  foetid  gums,  will  remove  the  disease 
when  iron  does  not  influence  it  much.  At  the  same  time,  the  application  of 
belladonna  or  aconite  plasters,  or  the  inunction  of  these  liniments  may  be  of 
service.  When  the  neuralgia  is  distinctly  periodical,  quinine  in  fnU  doses,  or  the 
liquor  arsenicalis,  will  usually  effect  a speedy  em'e.  'When  it  is  rheumatic, 
occurring  in  debilitated  subjects,  and  attended  by  distinct  nocturnal  exacerba- 
tions of  pain,  no  remedy  exercises  so  great  an  impression  upon  it  as  the  iodide 
of  potassium,  especially  when  administered  in  combination  with  quinine. 
In  the  more  severe  and  protracted  forms  of  the  disease,  relief  may  be  occa- 
sionally obtained  by  attention  to  the  state  of  the  liver  and  digestive  organs,  by 
a course  of  some  of  the  more  purgative  mineral  watern,  and  by  the  occasional 
administration  of  aloetics,  followed  by  tonic  remedies. 

Local  applications  of  a sedative  kind,  such  as  chlorofonn,  belladonna,  aconite, 
opium,  &c.,  are  often  useful  adjuncts  to  constitutional  treatment.  By  far  the 
readiest  mode  of  affording  relief  locally  is  the  hypodermic  injection.  Hot  more 
than  from  one-sixth  to  a quarter  of  a grain  of  morphia  should  at  first  be  used 
at  one  time,  and  the  action  of  this  small  dose  is  often  very  powerful.  More 
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than  this,  it  is  unsafe  to  begin  with  ; but  the  quantity  may  be  enormously 
increased.  I have  had  a patient  who,  to  relieve  the  pains  attending  cancer  of 
the  rectum  and  anus,  required  no  less  than  six  grains  to  be  injected  every 
I twelfth  hour,  for  several  mouths.  In  some  cases  a single  injection  has  cured 
I neuralgia  which  has  resisted  all  other  means.  Relief  may  often  be  obtained 
by  the  use  of  electricity  in  the  form  of  the  continuous  current.  The  positive 
I sponge  must  be  applied  to  some  convenient  place  near  the  seat  of  pain,  while 
I the  neuFcdgic  spot  is  gently  rubbed  with  the  negative  until  the  skin  is  reddened, 
i In  exceptional  cases  the  relief  is  permanent. 

I In  many  cases  all  these  means,  however,  are  unfortunately  unavailing,  and 
i the  sufferer  is  doomed  to  an  existence  of  almost  constant  pain,  except  at  times 
; when  the  disease  appears  to  cease  of  itself,  or  has  its  intensity  blunted  by  the 

I administration  of  the  more  powerful  sedatives,  such  as  morphia  hypodermically, 

f or  veratria,  aconite,  or  atropine  externally.  In  these  distressing  cases  the 
sufferer  is  ready  to  gi’asp  at  any  means  of  relief  that  is  held  out  to  him  ; and 
stretching  of  the  affected  nerve  is  now  frequently  undertaken  in  the  hope 
of  relieving,  if  not  completely  removing  the  affection.  This  operation  has 
already  been  described  (p.  479,  Vol.  I.).  It  was  there  pointed  out  that  the 
effect  produced  differs  considerably,  according  to  the  size  of  the  nerve  operated 
on.  In  small  nerves,  such  as  those  of  the  face,  the  conductivity  of  the  nerve 
is  abolished  as  completely  as  if  it  had  been  divided,  but  as  its  continuity  is 
not  interrupted,  repair  always  takes  place,  and  after  a time  its  function  is 
restored.  In  the  larger  nerves,  even  when  considerable  force  is  used,  the  con- 
ductivity is  not  completely  abolished,  although  it  may  be  modified  for  a 
time.  It  is  only  when  great  force  is  used  that  the  breaking  up  of  the 
medullary  sheath  observed  by  Leuterman  and  Horsley  takes  place.  We 
have  seen  that  in  sciatica,  in  which  the  disease  is  seated  in  the  actual 
trunk  of  the  nerv'e,  great  benefit  is  usually  derived  from  nerve-stretching,  and 
probably  the  same  result  may  be  hoped  for  when  a similar  condition  exists  in 
other  nerves.  In  the  majority  of  cases  of  neuralgia,  however,  the  cause  is 
f either  some  peripheral  mritation  of  the  terminal  branches  or  some  central 
f disease,  and  in  these  but  little  is  to  be  expected  from  the  operation.  In  the 
« former  case  there  might  be  temporary  relief  until  repair  of  the  nerA^e  was 
accomplished  ; and  in  the  latter,  although  experience  has  shown  that  there  is 
! sometimes  some  improvement,  this  is  only  of  the  most  temporary  character. 

hen  stretching  has  failed,  section  of  affected  nerve  is  not  unfrequently 
I recommended  as  a last  chance  of  the  removal  of  the  disease.  Simple  section 
of  the  smaller  nerves  is  now  replaced  by  stretching,  which,  as  has  just  been 
' stated,  temporarily  abolishes  their  conductivity.  Division  is  undertaken  with 
the  intention  of  permanently  destroying  the  continuity  of  the  nerve,  and  to 
ensure  this  about  a third  or  half  an  inch  of  the  trunk  must  be  cut  away.  As 
with  stretching,  however,  it  is  clear  that  the  operation,  though  occasion- 
ally productive  of  temporary  relief,  cannot  in  most  cases  be  expected  to 
benefit  the  patient  permanently  ; for  by  it  the  cause  of  the  neuralgia  is 
not  removed,  and  it  can  consequently  be  of  service  only  when  the  pain  is 
peripheral,  occasioned  by  some  local  irritation  existing  between  the  part  cut 
and  the  terminal  branches  of  the  nerve.  If  the  neuralgia  depend  on  any 
central  cause,  or  on  local  irritation  existing  higher  up  than  the  point  divided, 
the  operation  must  eventually  be  useless.  Thus,  if  the  source  of  irritation  exist 
in  the  terminal  branches  of  the  infraorbital  nerve,  the  division  of  this  trunk 
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might  he  useful ; but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
nerve  may  be  subjected  in  its  passage  through  its  canal  by  a carious  state  of 
the  bones,  or  by  disease  of  the  periosteum,  it  would  be  unavailing  ; though  it  ( 

is  a remarkable  fact,  that  it  not  unfrequently  happens  that  there  is  after  these  * 

operations  a temporary  cessation  of  pain  for  a few  weeks  or  months.  In 
some  of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branch  operated 
on  to  another  division  of  the  same  trunk  ; thus,  if  the  infraorbital  have  been 
divided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  pain.  Or 
this  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided;  thus, 
after  amputation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump, 
and  again  when  this  is  removed  a second  or  even  third  time. 

Facial  Neuralgia  is  the  most  common  form  of  the  disease.  It  may  affect 
any  one  of  the  branches  of  the  fifth,  or  in  extreme  cases  almost  every  part  at 
the  same  time.  The  various  divisions  of  this  nerve  have,  therefore,  been  most 
frequently  stretched  or  divided  for  neuralgia,  and  it  is  necessary  briefly  to 
describe  the  operative  procedure  requfted  in  the  case  of  each  nerve. 

First  or  Ophthalmic  Division  of  the  Fifth. — It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched  or 
divided.  The  frontal  divides  about  the  middle  of  the  orbit  into  the  supra- 
trochlear and  supra-orbital  branches.  The  supra-trochlear  is  too  small,  and, 
as  a rule,  too  much  broken  up  into  branches  to  be  isolated  and  stretched.  The 
supra-orbital,  on  the  other  hand,  leaves  the  orbit  usually  as  a single  trunk,  and 
can  be  isolated  without  difficulty.  The  position  of  the  nerve  is  recognized  by  ; 
feeling  for  the  supra-orbital  notch,  through  which  it  passes.  The  nerve  may  ^ 
be  stretched  subcutaneously  by  making  a small  puncture  with  a tenotome 
about  a quarter  of  an  inch  on  one  side  of  the  notch.  A blunt  hook  is  inserted  , 
through  this  and  forcibly  scraped  along  the  bone  until  its  point  has  passed  the 
line  of  the  nerve.  The  skin  of  the  forehead  must  be  pulled  upwards  so  as  to 
make  it  tense,  and  there  Avill  then  be  no  difficulty  in  ascertaining  by  the  sense 
of  resistance  whether  the  nerve  has  been  hooked  or  not.  If  it  be  felt  upon 
the  hook,  the  skin  of  the  forehead  being  pulled  forcibly  upwards,  the  nerve 
may  be  firmly  stretched. 

Section  of  the  supra-trochlear  and  supra-orbital  branches  can  be  done  sub- 
cutaneously by  inserting  a tenotome  about  half  an  inch  external  to  the  line  of 
the  latter  nerve,  and  passing  it  inwards  nearly  to  the  root  of  the  nose.  In 
Avithdrawing  it  a firm  incision  must  be  made  along  the  margin  of  the  orbit, 
keeping  slightly  to  the  frontal  side  in  order  to  avoid  wounding  the  palpebral 
ligament,  which  might  be  foUoAved  by  considerable  extravasation  of  blood  into 
the  loose  tissue  of  the  orbit. 

To  expose  the  supra-orbital  nerve  the  skin  of  the  forehead  must  be  draAvn 
up  and  the  eyelid  down,  and  a curved  incision  about  three-quarters  of  an  inch 
in  length  must  be  made  parallel  to  the  eyebrow  and  a little  beloAV  it,  the  centre 
of  the  wound  being  opposite  the  notch.  The  fibres  of  the  orbicularis  pal- 
pebrarum may  then  be  separated  by  a blunt  instrument,  and  the  nerve  exposed 
as  it  leaves  the  orbit  lying  closely  upon  the  bone.  It  may  then  be  stretched, 
or  a piece  cut  out  as  desired.  Care  must  be  taken  not  to  wound  the  palpebral 
ligament,  otherwise  blood  may  be  extravasated  into  the  orbit  and  suppuration 
follow. 

The  Second  or  Superior  maxillary  Branch  of  the  Fifth. — This  nerve, 
after  crossing  the  spheno-maxillary  fossa,  enters  a canal  in  the  floor  of  the 
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orbit,  and  appears  on  the  face  through  the  infra-orbital  foramen.  The  nerve 
lias  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  spheno- 
maxillar}^  fossa.  The  situation  of  the  infra-orbital  foramen  is  found  by  draw- 
ing a line  from  the  supra-orbital  notch  to  the  interval  between  the  two 
bicuspid  teeth  of  the  lower  jaw.  This  line  crosses  the  infra-orbital  foramen, 
and  if  prolonged  will  show  the  position  also  of  the  mental  foramen.  The 
infra-orbital  foramen  is  situated  about  half  an  inch  below  the  lower  margin 
of  the  orbit.  The  nerve  lies  rather  deeply,  but  can  be  stretched  subcutane- 
ously in  the  same  way  as  the  supra-orbital,  by  puncturing  the  skin  with  a 
tenotome  and  grappling  for  the  nerve  with  a blunt  hook,  the  point  of  which  is 
made  to  scrape  along  the  bone  below  the  foramen.  When  stretching  it,  the 
upper-lip  and  cheek  must  be  drawn  forcibly  doAvnAvards.  Subcutaneous  section 
can  be  done  in  the  same  situation  with  a tenotome.  To  expose  the  nerve  a 
curved  incision,  arranged  so  as  to  fall  into  the  lines  of  the  face,  and  about  one 
inch  in  length,  should  be  made  with  its  mid-point  over  the  foramen.  After 
dividing  the  skin  the  levator  labii  superioris  must  be  cut  through,  and  the 
nerA'e  then  comes  into  view,  and  when  the  bleeding  has  been  aiTested,  can  be 
exposed  clearly  and  stretched  or  a piece  cut  out.  This  operation,  however, 
can  be  of  little  use  when  the  teeth  are  the  seat  of  the  neuralgic  pain,  as  the 
anterior  dental  nerve  is  not  affected  by  it.  To  divide  this,  it  is  recommended 
by  Malgaigne  to  make  the  incision  parallel  to  the  margin  of  the  orbit  and 
immediately  below  it.  A few  fibres  of  the  orbicularis  palpebrarum  are  cut 
through,  the  origin  of  the  levator  labii  superioris  tmmed  doAvn  and  the  nerve 
thus  exposed  at  the  foramen.  The  palpebral  ligament  is  then  separated  from 
the  margin  of  the  orbit,  and  pushed  upwards  Avith  the  fat  and  the  eyeball  so 
as  to  expose  the  floor  of  the  orbit.  The  nerve  is  next  cut  through  as  it  lies  in 
the  canal  in  the  floor  of  the  orbit,  Avith  a strong  tenotome,  which  is  made  to 
penetrate  the  antrum,  and  the  terminal  branch  being  seized  in  a pair  of 
forceps  at  the  infra-orbital  foramen,  it  is  forcibly  dragged  out  of  the  canal  by 
which  the  anterior  dental  branches  are  ruptured.  The  free  part  is  then  cut 
off.  This  operation  is  apt  to  be  followed  by  suppuration  in  the  antrum  and 
orbit.  Langenbeck  and  Hiiter  have  recommended  that  instead  of  opening  up 
the  orbit,  the  nerve  should  be  divided  subcutaneously  just  before  it  enters  the 
canal.  To  do  this  a puncture  is  made  in  the  skin  immediately  beloAV  the 
outer  commissure  of  the  lids,  and  a blunt  tenotome  is  pushed  backAvards  and 
downwards  till  its  point  is  felt  to  be  in  the  spheno-maxillary  fissure.  The 
nerve  is  then  puUed  forcibly  where  it  has  been  exposed  at  the  infra-orbital 
foramen,  while  the  tenotome  is  made  to  shave  along  the  maxiUaiy  border  of 
the  fissure.  As  soon  as  the  trunk  is  divided,  it  AA'ill  pull  out  of  the  canal. 

Lastly,  Bruns,  Lucke,  Lessen,  and  others,  have  exposed  and  divided  the 
nen'e  in  the  spheno-maxillary  fossa.  In  order  to  do  this,  an  incision  is  com- 
menced just  behind  the  middle  of  the  outer  margin  of  the  orbit,  and  carried 
doAvnwards  to  a point  opposite  the  last  upper  molar.  From  the  upper  end  of 
this  another  is  carried  backAvards  to  the  root  of  the  zygoma.  The  malar  bone 
and  zygoma  are  cut  through,  and  the  arch  turned  doAvu  with  the  massetcr 
attached.  The  fat  Ixjneath  is  then  pushed  back,  and  if  necessary  some  of  the 
fibres  of  the  temporal  muscle  Avhich  are  inserted  into  the  posterior  part  of  the 
coronoid  process  of  the  jaAV  are  divided.  The  posterior  part  of  the  superior 
maxilla  is  then  recognized  and  foIloAved  upAvards  and  backAvards  to  tlic  spheuo- 
maxillary  fossa.  The  ueiwe  is  then  raised  Avith  a blunt  hook  and  divided,  as 
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largo  a piece  as  possible  being  removed.  As  the  internal  maxillaiy  artery  and 
a plexus  of  veins  whicli  lie  in  the  fat  may  cause  troublesome  ha3morr)iage, 
the  dissection  should  be  carried  out  with  a blunt  instrument.  After  the 
operation  the  malar  bone  is  replaced  and  secured  by  sutures.  In  some  of  the 
cases  in  which  the  operation  has  been  performed  considerable  stilfness  of  the 
jaw  has  been  left. 

Other  methods  also,  including  partial  resection  and  replacement  of  the 
upper  jaw,  have  been  recommended. 

Third  or  Inferior  Maxillary  Division  of  the  Fifth. — The  three 
chief  divisions  of  this  nerve,  the  lingual,  inferior  dental,  and  auriculo-tem- 
poral,  have  all  been  submitted  to  operative  treatment  in  neuralgia.  The 
lingual  is  easily  reached  from  within  the  mouth.  It  runs  obliquely  forwards 
to  the  side  of  the  tongue  from  a point  immediately  internal  to  the  last  molar 
tooth.  It  is  covered  only  by  the  mucous  membrane,  and  forms  a distinct 
ridge  if  the  tongue  be  pulled  forcibly  outwards  and  to  the  opposite  side.  In 
this  situation,  the  nerve  can  readily  be  seized  and  stretched  by  means  of  a 
blunt  hook  forced  through  the  mucous  membrane,  the  tongue  being  forcibly 
drawn  to  the  opposite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  by  putting  the  nerve  on  the  stretch,  and  passing  a curved  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a piece,  a longitudinal  incision  should  be  made  through 
the  mucous  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
with  a blunt  hook. 

The  mental  Iranch  of  the  inferior  dental  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a puncture  in  the  skin  opposite  the  first  bicuspid  at  such  a level  as  not 
to  penetrate  the  mouth.  A blunt  hook  is  inserted  through  this,  and  forcibly 
scraped  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  pulled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a piece  cut  out  if  desired  by  a small  incision  in  the  same 
situation. 

The  main  trimh  of  the  inferior  dental  nerve  has  in  some  cases  of  intense 
and  persistent  neuralgia  been  divided  by  dissecting  up  a flap  over  the  ramus 
of  the  lower  jaw,  applying  a trephine  to  the  bone  so  exposed,  and  cutting  out  a 
portion  of  it  over  that  part  where  the  nerve  enters  the  dental  canal,  which  is 
thus  laid  bare  ; when  a portion  of  the  nerve  may  be  excised,  by  being  raised 
on  a director,  and  snipped  away  with  scissors. 

The  Auriculo-temporal  Nerve  can  be  reached  only  where  it  crosses  the  root 
of  the  zygoma  after  emerging  from  above  the  parotid  gland.  It  lies  immedi- 
ately behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a 
small  incision  parallel  to  its  course,  and  immediately  in  front  of  the  tragus, 
care  being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not 
be  attempted  for  fear  of  injuring  the  temporal  artery. 

The  value  of  these  operations  is  still  somewhat  doubtful.  l\Iany  cases  of 
permanent  cure  have  been  reeorded,  and  temporary  relief  lasting  for  weeks  or 
months  very  commonly  results.  No  hesitation  need  therefore  be  felt  in 
undertaking  the  less  serious  proceedings,  such  as  subcutaneous  stretching  or 
exposure  and  division  of  the  terminal  branches.  The  more  extensive  opera- 
tions, such  as  exposing  the  superior  maxillaiy  in  the  spheno-maxillary  fossa, 
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or  the  inferior  dental  in  the  canal,  should  he  reserved  for  very  extreme  cases 
in  which  all  milder  proceedings  have  failed.  Wood,  of  New  York  has  suc- 
cessfully divided  the  superior-maxillary  nerve  near  the  foramen  rotundmn. 
In  one  case  of  his  which  I have  seen,  a complete  cure  Avas  effected ; the 
patient,  a healthy  man,  being  entirely  free  from  the  neuralgia  one  year  and  a 
half  after  the  operation. 

There  is  one  form  of  neuralgia  of  the  dental  nerves  that  is  so  severe  and  so 
pei-sistent  in  its  general  duration,  and  so  paroxysmal  in  its  attacks,  that  it 
constitutes  a true  Tic.  This  neuralgia  may  affect  either  jaw.  I have  most 
frequently  met  Avith  it  in  the  lower,  and  more  commonly  in  women  than  in 
men.  It  occurs  in  people  AA'ho  have  lost  teeth  ; and  the  pain  which  is  excessively 
acute  and  paroxysmal,  commences  in  and  darts  from  the  contracted  alveoli  and 
the  condensed  and  indurated  gum  covering  them.  It  appears  to  be  owing  to 
the  compression  of  the  terminal  branches  of  the  dental  nerves  by  the  contrac- 
tion upon  them  of  the  empty  alveoli.  Taking  this  AueAV  of  the  pathology  of 
this  form  of  neuralgia,  I have  treated  it  by  the  removal  of  a portion  of  the 
indurated  alveolar  border  and  gum.  Some  years  ago  I did  this  in  a patient 
of  Dunn’s,  remoAung  a Y-shaped  piece  of  the  bone  by  means  of  a Hey’s  saw  ; 
and  more  recently,  I have  in  addition  clipped  away  the  bone  by  means  of 
cutting  pliers.  Gross,  who  has  directed  attention  to  this  form  of  neuralgia, 
uses  the  pliers  only  for  the  removal  of  the  affected  bone.  In  any  case  it  is 
necessary  to  cut  into,  but  not  through,  the  body  of  the  bone.  By  this  inci- 
sion, the  dental  canal  may  be  opened  in  the  body  of  the  bone,  and  the  nerve 
destroyed  by  means  of  the  galvanic  cautery. 

MUSOULAB  TIC. 

Muscular  tic  of  the  face  or  histrionic  spasm  ” consists  of  almost  constant 
tAvitching  of  the  muscles  of  the  face,  sometimes  so  severe  as  to  interfere  with 
sleep,  and  always  causing  most  serious  annoyance  and  discomfort  to  the 
patient.  During  the  last  feAV  years,  the  facial  nerve  has  been  stretched  for 
relief  of  this  affection  in  several  cases.  Godlee  has  collected  thirteen,  including 
two  of  his  OAvn.  Of  the  13  cases,  6 were  unrelieved,  the  spasm  returning  as 
soon  as  the  paralysis  caused  by  the  operation  passed  off ; and  in  5 the  spasms 
returned,  but  Avith  less  severity  ; in  one  only,  under  the  [care  of  Southam,  Avas 
the  cure  permanent.  One  patient  was  lost  sight  of.  The  operation  is  per- 
formed by  making  a slightly  curved  incision  immediately  behind  the  ear, 
reaching  from  the  root  of  the  mastoid  process  to  nearly  the  level  of  the  angle 
of  the  JaAV.  The  anterior  border  of  the  process  and  the  edge  of  the  tendon 
of  insertion  of  the  sterno-mastoid  are  carefully  cleaned,  and  the  parotid  tm’ued 
forAvards.  The  upper  border  of  the  digastric  is  next  found,  crossing  the 
wound  nearly  transversely.  The  nerve  is  parallel  to  this,  and  according  to 
Godlee  it  Avill  be  found  emerging  from  under  the  middle  of  that  part'of  the 
mastoid  process  Avhich  is  exposed  in  the  Avound.  After  the  digastric  is  ex- 
posed, the  dissection  must  be  carried  out  Avith  a director  and  forceps  as  the 
deep  parts  of  the  AVOund  approach  the  internal  jugular  vein.  Wheu  the  nerve 
is  found  and  cleaned,  it  must  be  firmly  stretched  with  tAvo  blunt  hooks. 
Complete  paralysis  of  the  face  should  result  if  sufficient  force  is  used. 

In  clonic  torticollis  the  spinal  accessory  nerve  has  been  divided  in  one 
case  by  Tilleaux,  and  stretched  by  Nicoladoni,  at  its  entrance  into  the  steruo- 
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mastoid.  The  division  gave  some  relief,  but  the  stretching  only  exagge  rated  ; 
the  spasms.  | 

TRAUMATIC  PARALYSIS.  || 

Traumatic  paralysis  is  referable  to  three  distinct  sets  of  causes.  Tirst,  it  I 

may  arise  from  Injury  io,  or  Comjpression  of  ihe  Brain  giving  rise  to  localised  ! 

paralysis  when  the  cortical  motor  centres  are  injured,  or  to  hemiplegia  or  more 
general  paralysis  when  the  deep  centres  are  implicated,  or  pressure  is  exerted  | 
on  the  brain-substance  generally.  These  conditions  have  already  been  fully 
described  in  the  Chapter  on  the  Injuries  of  the  Head  (pp.  742  and  700, 

Vol.  I.).  Secondly,  it  may  arise  from  Injury  of  the  Sjpinal  Cord  giving  rise 
primarily  or  secondarily  to  lesion  of  the  substance,  either  by  laceration,  com- 
pression, or  ultimate  disintegration.  The  effects  produced  will  vary  with  the  | 
extent  and  seat  of  the  injury  from  complete  paraplegia,  with  loss  of  sensation 
in  the  paralysed  parts,  to  irregular  impairment  of  sensation  and  motion. 

(See  Wounds  of  the  Spinal  Cord,  p.  785,  and  Secondary  Effects  of  Concussion  i 

of  the  Cord,  p.  771,  Yol.  I.).  Thirdly,  Injury  to  the  Nerves  at  any  part  of  | 

their  course,  from  the  roots  to  the  terminal  subdivisions  of  their  trunks,  may 
occasion  paralysis  of  the  parts  supplied  by  them.  The  effect  produced  may 
be  immediate,  as  from  Section  of  a Nerve  (see  p.  473,  Vol.  I.)  ; or  more  j 

gradual,  from  Pressure  (see  p.  472,  Vol.  I.)  ; or  it  may  occur  as  the  result  of  j 

Chronic  Neuritis  following  a strain,  or  other  injury  (see  p.  477,  Vol.  I.).  j 

These  conditions  having  been  already  fully  described,  it  remains  to  notice  ' 

here  only  a form  of  paralysis  that  is  occasionally  confounded  with  the  ; 

traumatic  varieties  ; viz.,  that  arising  from  exposure  to  cold,  or  rheumatic  I 

paralysis. 

Rheumatic  Paralysis,  or  Paralysis  from  Exposure  to  Cold  (Du- 

chenne),  is  a form  of  disease  more  frequently  spoken  about  than  met  with — 
that  is  to  say,  if  we  apply  the  term  paralysis  to  loss  of  nervous  power  in- 
dependently of  inability  to  use  the  limb  from  muscular  weakness,  rigidity, 
or  pain,  or  from  similar  conditions  connected  with  the  joints.  Genuine 
rheumatic  paralysis  from  affection  of  the  nerves  does,  however,  exist.  Du-  • 

chenne  states  that  he  has  met  with  it  in  most  of  the  nerves  of  the  limbs,  and  it  ■ 

is  far  from  uncommon  in  the  facial  nerve.  It  most  commonly  arises  from  i 

exjDosure  of  the  affected  part  to  a draught  or  prolonged  chill  while  the  body 
is  sweating.  It  is  difficult  to  assign  a distinct  pathological  cause  for  it : that  it  ; 
is  due  to  an  actual  inflammation  of  the  nerve,  a neuritis,  may  be  assumed  from 
the  symptoms,  and  the  paralysis  is  probably  the  result  of  compression  of  the 
fibres  of  the  nerve  from  effusion  into  its  sheath.  The  paralysis  may  arise 
in  two  ways.  In  the  first  variety  there  is  prolonged  evidence  of  neuritis 
before  the  loss  of  power  appears.  The  first  symptoms  when  a compound 
nerve  is  affected  is  pain  along  its  course,  gradually  increasing  in  severity, 
stabbing  or  violently  aching  in  character.  With  this  there  may  be  various 
modifications  of  sensation  in  the  parts  supplied  by  the  nerve,  as  numbness, 
tingling,  or  hypersesthesia.  These  symptoms  are  increased  by  movement.  After 
lasting  some  time,  even  for  weeks  or  months,  the  pains  cease,  and  the  muscles 
supplied  by  the  nerve  become  paralysed,  and  after  a time  waste,  and  then 
electrical  irritability  becomes  impaired. 

In  the  second  variety  the  preliminary  symptoms  of  neuritis  are  wanting,  the  . 
paralysis  appearing  immediately  after  exposure  to  cold.  This  is  conmionly  i 
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observed,  in  the  fflcifil  nerve,  or  in  the  niusculo-spiral  and  occasionally  in 
other  nerves.  Dachenne  has  collected  over  100  cases  of  sudden  paralysis 
of  the  latter  nerve  occurring  after  exposure  to  cold,  usually  from  sleeping 
with  the  arms  exposed  to  a draught.  The  symptoms  ot  paralysis  of  the 
musculo-spiral  have  already  been  described  (p.  570,  Vol.  I.).  Duchenne  states 
that  in  paralvsis  from  exposure  to  cold  the  whole  of  the  parts  supplied  by  the 
nerve  in  the  "forearm  are  paralysed,  whereas  in  wrist-drop  from  lead-palsy  the 
supinator  longns  escapes.  In  paralysis  occurring  in  this  sudden  way  from 
cold  the  electrical  irritability  of  the  muscles  remains  normal,  the  facial  nerve 
alone  forming  an  exception  to  this  rule.  This  is  explained  by  supposing  that 
this  nerve  is  exposed  to  more  severe  pressure  when  it  swells  in  consequence  of 
its  course  being  through  a long  canal. 

It  is  important  to  distinguish  these  forms  of  paralysis  fr-om  that  arising  from 
other  causes — more  particularly  from  the  traumatic  forms.  This  may  usually 
be  done  by  attending  to  the  preliminary  history  of  neuritis  in  the  first  form,  in 
which  there  is  also  frequently  a co-existent  or  antecedent  rheumatic  affection 
of  the  joints  or  muscles,  and  in  the  second  form  by  the  maintenance  of  the 
normal  irritability  of  the  muscles,  remembering,  however,  that  facial  paralysis 
from  cold  forms  an  exception  to  the  rule. 

The  Treatment  in  the  early  stages  is  that  of  neuritis,  fr’ee  counter-irritation 
and  rest,  -with  the  administration  of  salicylic  acid  if  there  are  any  general 
signs  of  rheumatism.  When  paralysis  is  clearly  developed,  faradization  must 
be  employed  to  prevent  wasting  of  the  muscles.  By  these  means  a cure  is 
always  effected,  although  the  recovery  is  often  very  slow. 

NEUKOMA. 

By  N'euroma  is  meant  a tumour  connected  with  a nerve.  The  common 
neuroma  is  a fibroma  springing  from  the  neurilemma.  (See  also,  p.  983,  Yol.  I.) 
It  is  composed  of  dense  white  fibrous  tissue,  and  as  a rule  the  fibres  of  the 
nerve  are  stretched  over  it  or  pass  along  one  side  seldom  being  involved  in  the 
mass. 

This  tumour  may  vary  from  the  size  of  a millet-seed  to  that  of  a melon ; it  is 
usually  solid,  but  when  it  attains  a large  bulk,  a cavity  may  form  in  it,  contain- 
ing a yellowish  or  brownish  serous-looking  fluid,  apparently  owing  to  the  dis- 
integration of  the  central  portions  of  the  mass.  In  shape  it  is  usually  oval  or 
oblong,  the  long  axis  corresponding  to  the  course  of  the  nerve  (Fig.  421) ; it 
grows  slowly,  and  is  movable  transversely,  but  not  in  the  direction  of  the 
nervous  trunk  on  which  it  is  seated ; it  has  no  appearance  of  malignancy,  and, 
however  large  it  becomes,  it  never  contracts  adhesions  to  the  integument  nor  in- 
volves its  structure.  Neuroma  commonly  affects  only  the  nerves  of  the  cerebro- 
spinal system  ; but  B^rard  has  met  with  one  case  of  the  disease  on  a ganglionic 
nerve.  The  nerves  of  special  sense  are  but  very  rarely  the  seat  of  this  disease. 
Indeed,  the  only  recorded  case  with  which  I am  acquainted  of  a neuroma  con- 
nected with  one  of  these  nerves,  is  one  described  by  Lidell  of  New  York,  of  a 
neuroma  of  the  optic  nerve  filling  up  the  orbit,  flattening  and  protrading  the 
eye,  and  extirjoated  together  with  the  contents  of  the  orbit  by  that  Surgeon. 

^Tost  commonly  the  tumour  is  single,  and  is  usually  painless.  As  it  in- 
creases in  size  it  may  become  the  seat  of  severe  lancinating  or  neuralgic  pain, 
which  extends,  however,  only  to  the  parts  below  the  tumour,  and  is  commonly 
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Fig.  421. — Neuroma 
with  Nervous  Filaments 
spread  out  over  Tumour. 


paroxysmal.  The  motor  function  of  the  nerve  is  very  seldom  affected.  The 
pain  is  evidently  owing  to  the  stretching  of  the  nervous  twigs  as  they  pass 

over  the  tumour.  Single  neuromata  are  sometimes  not 
only  painful  but  acutely  tender  when  touched ; liut  when 
many  tumours  are  present  it  is  a singular  fact  that  they 
are  always  painless  and  unattended  by  any  inconvenience 
except  such  as  arises  from  their  numbers  and  bulk.  The 
number  of  such  tumours  is  sometimes  amazingly  great : 
thus,  in  one  of  R.  W.  Smith’s  cases,  described  in  a 
monograph  which  contains  the  fullest  and  most  accurate 
account  of  this  disease,  he  counted  in  the  two  lower 
extremities  alone  more  than  250  of  these  tumours, 
besides  those  in  other  parts  of  the  body.  In  another 
case  related  by  him,  there  were  upwards  of  200  small 
neuromata  scattered  over  the  sides  of  the  chest  and 
abdomen,  450  on  the  right  lower  extremity,  and  upwards 
of  300  on  the  left ; altogether  probably  not  less  than 
2000  of  these  growths  in  this  unprecedented  case.” 
Other  tumours  besides  fibromata  are  occasionally  met 
with  in  connection  with  nerves.  Myxomata  are  perhaps 
the  most  frequent.  In  1870  I amputated  the  leg  for  a 
spindle-celled  sarcoma  of  considerable  size,  which  was 
found  on  dissection  to  have  sprung  from  the  posterior 
tibial  nerve. 

The  pamful  subcutaneous  tubercle  (see  p.  983,  Yol.  I.)  is  probably  also  a 
fibroma  connected  with  a nervous  twig. 

Traumatic  Neuromata  may  arise  from  the  wound  or  partial  division  of  a 
nerve.  The  central  end  of  every  divided  nerve  becomes  more  or  less  bulbous, 
the  enlargement  being  composed  partly  of  dense  fibrous  tissue  and  partly  of 
newly-formed  nerve-fibres.  As  a rule  this  condition,  which  must  be  regarded 
as  normal,  is  unattended  by  any  pain  or  discomfort.  Occasionally,  however, 
the  enlargement  reaches  the  size  of  a nut  or  pigeon’s  egg,  and  then  the  growth 
must  be  regarded  as  a true  tumour.  It  may  be  acutely  tender  and  give  rise 
to  the  most  intense  neuralgic  pain. 

Treatment — No  neuroma  should  be  interfered  with  unless  it  is  causing  in- 
convenience by  the  pain  it  gives  rise  to  or  by  its  bulk.  If  it  becomes  neces- 
sary to  do  something  to  relieve  the  patient,  excision  of  the  tumour  is  the  only 
possible  mode  of  treatment.  In  idiopathic  neuromata  the  attempt  must  always 
be  made,  by  cautious  dissection,  to  remove  the  tumour  from  the  nerve,  without 
cutting  this  across.  This  can  be  done  in  most  cases  without  difiiculty.  If  it 
is  impossible  to  save  the  whole  limb,  a few  fasciculi  may  possibly  be  preserved 
which  will  maintain  the  continuity  of  the  nerve  and  facilitate  subsequent 
restoration.  If  complete  division  is  unavoidable,  an  effort  must  be  made  to 
suture  the  divided  ends  after  relaxing  the  parts  as  much  as  possible  by  position. 
Even  if  this  fail,  restoration  of  function  may  sometimes  take  place. 

Traumatic  neuromata  of  stumps  are  treated  by  excision. 

TETANUS. 

Tetanus  is  a disease  consisting  essentially  in  an  excited  state  of  the  spinal 
cord  and  the  medulla  oblongata,  in  fact  of  the  whole  true  spinal  system,  giving 
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rise  to  painful  and  continued  spasms  of  tlie  yoliintaiy  muscles  and  the 
diaphragm,  alternating  with  incomplete  relaxation,  and  usually  terminating 
fatally. 

Causes  of  Tetanus. — This,  which  is  one  of  the  most  serious  and  distress- 
ing diseases  to  which  the  nervous  system  is  liable,  is  in  the  great  majority  of 
instances  of  Traumatic  origin,  being  the  consequence  of  some  wound  that 
implicates  or  irritates  a portion  of  the  peripheral  nervous  system  ; the  local 
irritation  so  produced  being  propagated  to  the  nervous  centres,  the  excitation 
of  which  becomes  pemistent,  and  continues  after  the  local  cause  has  been 
removed,  inducing  reflex  muscular  movements  in  various  parts  of  the  body. 
The  irritation  of  the  nervous  system,  how'ever,  that  induces  tetanus,  may  arise 
from  other  soiu’ces  besides  surgical  wounds,  occasioning  the  Idiopathic  form 
of  the  disease  ; thus,  for  instance,  the  presence  of  worms  in  the  intestinal 
canal,  exposure  to  cold  and  wet,  the  ligature  of  the  umbilical  cord  in  infants, 
and  even  the  uterine  irritation  following  abortion,  have  been  known  to  occasion 
it.  These  causes,  however,  rarely  give  rise  to  it  in  this  country. 

Tetanus  may  occur  at  all  ages,  from  the  earliest  infancy  to  an  advanced 
period  of  life.  In  hot  climates  it  is  common  amongst  newly-born  infants,  in 
the  form  of  Trismus  Neonatorum.  In  this  country  it  rarely  occurs  at  this 
very  early  period  of  life,  but  is  common  in  young  adults.  I have  most  fre- 
quently observed  it  between  the  ages  of  16  and  25,  and  after  that  in  old 
people  ; but  it  may  occur  at  any  period  of  life.  It  is  far  more  common 
amongst  males  than  females — in  the  proportion  of  about  four  to  one.  Season 
of  the  year  seems  to  exercise  little  influence  over  it.  It  occurs  in  all  states  of  the 
atmosphere,  and  at  all  periods  of  the  year  ; but  is  certainly  most  common 
when  the  weather  is  suddenly  changeable — alternating  from  heat  to  cold. 
Indeed,  long  exposure  to  cold  and  wet,  more  particularly  after  the  body  has 
been  heated,  is  the  most  common  cause  of  tetanus  when  it  occurs  independently 
of  surgical  injury,  and  is  a frequent  predisposing  cause  in  persons  who  have 
been  wounded. 

Tetanus  may  be  occasioned  by  injuries  that  do  not  give  rise  to  breach  of 
surface  ; thus  I have  known  it  occur  in  a child  who  was  suddenly  thrown 
down  upon  its  back  by  another  at  play,  in  a girl  from  a boy  jumping  on  to  her 
back,  and  in  a lad  by  another  striking  him  on  the  back  by  running  a wheel- 
bari’ow  at  him  ; and  Reid  mentions  a case  produced  by  the  stroke  of  a whip  ; 
but  in  the  great  majority  of  cases,  it  is  directly  occasioned  by  a tvound  of 
some  kind.  Generally  a nervous  twig  has  been  lacerated,  divided,  or  inflamed  ; 
and  this  seems  to  have  been  the  starting  point  of  that  disturbance  of  the  spinal 
system  of  nerves  which  leads  to  the  tetanic  spasms. 

The  Tcind  of  wound,  as  well  as  its  situation,  doubtless  influences  materially 
the  occurrence  of  the  disease.  Though  it  certainly  more  frequently  follows 
punctured,  tom,  and  lacerated,  than  clean-cut  wounds,  yet  it  occasionally  com- 
plicates these,  even  when  they  are  made  in  surgical  operations  ; thus,'  it  has 
been  known  to  follow  the  removal  of  the  breast,  amputation,  the  ligature  of 
the  larger  arteries,  and  the  operation  for  hernia.  The  minor  surgical  opera- 
tions also  are  not  free  from  the  possibility  of  this  dangerous  complication.  It 
has  been  observed  after  the  operation  for  fistula  in  ano,  the  ligature  of  piles 
and  varicocele,  the  removal  of  nasal  polypi ; and  I have  seen  a fatal  case  result- 
ing even  from  the  introduction  of  an  issue.  Burns  arc  peculiarly  liable  to  be 
followed  by  tetanus.  It  is  tlie  common  belief,  both  in  the  profession  and  out 
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of  it,  that  wounds  of  the  hands  and  feet,  and  more  especially  of  the  ball  of  the 
thumb  and  of  the  great  toe,  are  more  likely  to  be  followed  by  tetanus  than 
those  in  other  situations.  I think  the  truth  of  this  opinion  may  be  doubted  ; 
though  it  is  not  improbable  that  tetanus  may  occur  more  frequently  after 
injuries  of  these  regions  than  of  other  parts  of  the  body,  simply  because 
punctured  and  lacerated  wounds  are  more  common  here  than  elsewhere.  It 
cannot  well  be  supposed  to  be  owing  to  the  tendons  and  fasciae  that  abound 
here,  as  Hunter  imagined  ; for  it  is  seldom,  if  ever,  met  with  after  operations 
for  tenotomy,  which  are  so  commonly  practised  on  the  feet. 

The  statistics  of  the  American  Civil  War  are  very  complete  on  this  point. 
Of  505  cases,  21  followed  wounds  of  the  head  or  neck,  55  of  the  trunk,  137  of  the 
upper  extremity,  and  292  of  the  lower.  Of  the  137  wounds  of  the  upper  limb 
which  were  followed  by  tetanus,  all  but  4 were  above  the  nTist ; and  of  the 
292  of  the  lower  extremity,  only  57  were  of  the  foot.  These  statistics  do  not 
therefore  justify  the  popular  belief  that  wounds  of  the  hand  and  foot  are  par- 
ticularly prone  to  be  followed  by  this  affection. 

Tetanus  may  occur  in  all  constitutions — in  the  strong  and  robust,  and  in  the 
feeble  and  emaciated.  It  is  especially  apt,  however,  to  occur  in  feeble  and 
debilitated  individuals,  and,  indeed,  may  be  looked  upon  as  a disease  of  debility; 
hence  any  condition  that  lowers  the  tone  of  the  nervous  system  is  especially 
likely  to  occasion  it.  When  it  occurs  in  persons  who  are  otherwise  strong  and 
in  the  prime  of  life,  it  will  be  found  that  they  have  been  exposed  to  causes  of 
depression  influencing  the  nervous  system.  It  is  loss  of  nervous  tone,  and  not 
muscular  weakness,  that  disposes  to  this  disease.  Thus,  in  tropical  climates, 
as  in  some  of  the  West  India  Islands,  and  amongst  the  marshes  of  Cayenne,  it 
occurs  with  peculiar  frequency,  the  most  trifling  scratches  or  punctures  being 
followed  by  the  disease.  Poland,  who  has  exhausted  the  statistics  of  tetanus, 
states  that  the  mortality  from  it  is  in  London  '025,  whereas  in  Bombay  it 
causes  2*5  per  cent,  of  the  total  deaths.  It  is  interesting  to  observe,  that  the 
natives  of  hot  climates  are  far  more  liable  to  this  disease  than  Europeans 
resident  there.  In  the  American  Civil  war,  3*1  per  cent,  of  the  cases 
occurred  amongst  the  negro  troops,  who  furnished  only  2*7  per  cent,  of  the 
total  number  of  -wounds. 

In  7nilitary  practice  tetanus  is  of  common  occurrence.  Its  frequency  varies 
much  in  different  campaigns  and  under  different  ch’cumstances,  season,  and 
climate.  In  the  Peninsular  War,  it  was  estimated  to  occur  in  the  proportion 
of  about  one  case  in  every  200  wounded ; in  the  Schleswig-Holstein  war  of 
1849,  according  to  Stromeyer,  once  in  about  350  cases.  In  the  Crimea  it 
appears  to  have  been  of  rare  occurrence.  Alcock’s  estimate  of  one  to  every 
79  wounded  is  evidently  too  high.  In  the  American  war  it  occurred  in  0*2 
per  cent,  of  the  wounded.  After  naval  engagements,  however,  the  mortality 
has  often  been  high,  more  particularly  if  they  have  taken  place  in  tropical 
climates.  Sir  G-.  Blane  states  that,  after  Rodney’s  action  in  the  I\'est  Indies, 
out  of  810  wounded  20  were  attacked  with  tetanus,  being  one  in  40.  All 
European  Army-Surgeons  are  agreed,  that  sudden  changes  from  heat  to  cold 
are  amongst  the  most  frequent  causes  of  tetanus  amongst  the  wounded. 
Thus  Larrey  states  that,  after  the  battle  of  Moskowa,  although  the  number  of 
wounded  was  immense,  there  were  few  cases  of  tetanus,  the  heat  being  very 
great  and  continuous  ; whilst  after  Bautzen,  where  the  wounded  were  left  on 
the  field  all  night  exposed  to  severe  cold,  more  than  100  had  tetanus  ; and 
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after  the  battle  of  Dresden,  when  great  heat  was  followed  by  much  wet  and 
cold,  the  wounded  suffered  most  severely.  So,  after  some  of  the  Indian 
battles,  as  Chilianwallah  and  Ferozepore,  where  the  wounded  lay  exposed  to 
cold  nights  after  very  hot  days  (Macleod),  tetanus  was  of  very  frequent  occur- 
rence. The  case  appears  to  have  been  different  in  America,  where  tetanus 
does  nob  seem  to  have  arisen  from  exposure  of  the  wounded  to  cold  and  night- 
air.  Chisholm  states  that  although,  from  the  wooded  nature  of  the  country  in 
which  the  battles  were  often  fought,  wounded  men  were  not  unfr’equently  left 
for  two  or  three  days  on  the  ground,  tetanus  did  not  appear  to  be  more  frequent 
amongst  them  than  in  those  immediately  cared  for.  Hennen  states  that  a 
draught  of  air,  whether  hot  or  cold,  directly  blowing  on  the  patient,  is  the 
most  fertile  cause  of  tetanus. 

I’he  frequency  with  which  tetanus  occurs  varies  much.  It  often  happens 
that  not  one  case  occurs  in  a hospital  for  some  years,  and  then  several  are 
met  with  in  close  succession  or  simultaneously. 

Period  of  Occurrence. — Tetanus  may  take  place  at  any  period  after  the 
hifliction  of  the  wound  that  occasions  it.  In  hot  climates  especially,  it  may 
occur  very  speedily  ; thus,  Eobinson  relates  the  case  of  a negro  servant  in  the 
"West  Indies,  who  scratched  his  finger  with  a broken  plate,  and  died  of  tetanus 
in  a quarter  of  an  hour.  It  is  very  seldom,  however,  in  temperate  climates, 
that  it  supervenes  before  the  fourth  or  fifth  day,  usually  from  that  to  the 
tenth  day.  Larrey,  who  had  great  experience  of  this  disease,  during  Napoleon’s 
campaigns  in  Egypt,  met  with  it  most  frequently  between  the  fifth  and 
fifteenth  days  after  the  infiiction  of  the  wound.  According  to  the  experience 
of  the  Surgeons  of  the  Peninsular  War,  under  whose  observation  many  hundred 
cases  came,  the  disease  does  not  show  itself  after  the  twenty-second  day  ; but, 
though  this  may  be  the  general  rule,  Sir  Gr.  Blane  has  related  a case  in  which 
it  took  place  as  late  as  a month  after  the  infliction  of  the  wound.  It  is  stated 
that  it  may  occur  after  the  cicatrization  of  a wound  is  completed  ; when  this 
happens,  the  disease  must  rather  be  looked  upon  as  being  idiopathic,  acciden- 
tally occun-ing  in  a person  who  has  been  recently  injured. 

In  the  American  War  out  of  367  cases  in  which  the  day  of  appearance  of 
the  disease  is  noted,  it  followed  secondary  amputations  in  twenty-one  cases 
during  the  first  day  after  the  operation  ; and  in  six  it  appeared  in  the  first 
twenty-four  horn’s  afrer  the  original  wound.  After  this  but  few  cases  appeared 
till  the  fifth  day,  when  19  are  recorded.  The  highest  number  was  37,  on  the 
eighth  day,  and  by  the  fifteenth  day  the  number  fell  to  6.  Seven  cases 
occurred  between  the  26th  and  30th  days,  and  23  after  the  end  of  a month. 

For3IS. — Tetanus  may  be  Acute  or  Chronic ; being  in  some  instances  fatal 
in  the  course  of  a few  hours,  but  usually  lasting  for  three  or  four  days.  Poland 
states  that  at  Guy’s  51  per  cent,  of  the  cases  were  fatal  before  the  fifth  day 
after  invasion.  In  the  American  war,  out  of  358  cases,  1 recovered  and  69 
died  during  the  first  day  ; 1 recovered  and  83  died  on  the  second  day  ; 49 
died  on  the  third  ; 31  on  the  fourth  ; 22  on  the  fifth  ; 19  on  the  sixth, 
and  14  on  the  seventh,  and  7 on  the  eighth  day.  Thus  of  the  acute  cases  two, 
evidently  slight  in  character,  recovered,  and  294  died  before  the  end  of  the 
eighth  day,  and  in  203,  or  more  than  half,  the  disease  did  not  exceed  three 
days  in  duration.  From  the  ninth  to  the  nineteenth  day  inclusive,  36 
died  and  6 recovered  ; from  the  twentieth  to  the  twenty-seventh  inclusive, 
7 died  and  7 recovered,  and  6 survived  beyond  the  twenty-seventh  day  and 
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finally  recovered.  The  longest  period  during  which  the  disease  lasted  was 
forty-nine  days.  These  interesting  statistics  confirm  the  view  that  the 
more  chronic  the  disease  becomes  the  better  is  the  chance  of  recovery  ; 
indeed,  if  the  patient  survive  the  tenth  day,  the  prospect  of  a favourable 
issue  to  the  case  is  materially  increased.  As  a general  rule,  those  cases 
are  the  most  fatal  which  are  most  active  in  their  symptoms  ; danger  being 
in  the  ratio  of  the  acuteness  of  the  attack,  both  as  to  severity  and  also  as 
to  rapidity  of  invasion  after  injury. 

Symptoms. — The  invasion  of  the  disease  is  sometimes  preceded  by  a general 
uneasiness  on  the  part  of  the  patient,  a feeling  of  illness  or  weakness,  or  a 
sense  of  impending  mischief.  Abernethy  was  of  opinion  that  tetanus  was 
usually  ushered  in  by  a disturbed  state  of  the  digestive  organs,  the  stools 
being  offensive  and  indicative  of  much  gastric  irritation.  When  the  disease 
sets  in  gradually,  it  may  be  somewhat  difficult  of  recognition  in  its  early 
stages  ; if  it  come  on  suddenly,  its  nature  is  immediately  evident.  It  is  a 
remarkable  fact  that  the  cramps  do  not  begin  in  the  part  injured  ; but, 
wherever  this  may  be  situated,  they  are  always  first  noticed  in  the  muscles 
of  mastication,  of  the  face,  and  upper  part  of  the  neck  ; and,  throughout, 
these  and  the  muscles  of  respiration  are  principally  affected.  In  tetanus, 
the  circle  of  nervous  disturbance  is  at  first  very  limited.  It  is  confined  to 
the  muscles  supplied  by  the  motor  branch  of  the  fifth,  by  the  portio  dura 
of  the  seventh,  and  by  the  spinal  accessory.  These  nerves  appear  to 
be  alone  affected ; the  sensory  division  of  the  fifth  is  never  influenced 
throughout  the  disease.  The  spasm  may  be  confined  to  the  muscles  sup- 
plied by  these  nerves,  as  is  the  case  in  trismus  ; but  it  soon  spreads  to  the 
true  spinal  nerves,  being,  however,  confined  to  their  motor  divisions.  The 
first  symptoms  usually  consist  in  the  patient  feeling  a stiffness  or  soreness 
about  the  jaws  and  throat,  being  unable  to  open  his  mouth  widely,  to  take 
food  or  drink,  the  muscles  about  the  temples,  jaw,  and  neck  feeling  stiff  and 
rigid  ; this  condition  has  given  to  the  disease  the  popular  term  of  lock-jaw. 
As  the  affection  advances,  the  countenance  assumes  a peculiar  expression 
of  pain  and  anguish,  the  features  are  fixed  or  convulsed  from  time  to  time, 
and  the  angles  of  the  mouth  drawn  up,  constituting  the  appearance  called 
the  risus  sardonicus.  When  fairly  set  in,  the  disease  is  marked  by  spasms 
of  the  voluntary  muscles  of  the  most  violent  character,  with  much  pain 
and  only  partial  remissions.  The  pain  is  of  that  kind  that  attends  ordinary 
cramp  in  the  muscles,  as  of  the  legs,  and  is  usually  very  severe.  The 
spasms  are  often  jerking,  the  patient  being  suddenly  thrown  up  or  twisted 
on  one  side  ; the  breath  is  drawn  with  a loud  sobbing  catch  from  spasm 
of  the  diaphragm,  and  from  the  same  cause  there  is  usually  violent  pain 
experienced  in  the  epigastric  region,  darting  across  to  the  spine.  The 
muscles  of  the  trunk  are  usually  affected  next  in  order  of  frequency  to 
those  of  the  head  and  neck,  the  body  being  bent  backwards  so  as  to  form 
a complete  arch  (Opisihotonos) ; more  rarely  it  is  drawn  forwards  {Em- 
prosthotonos)  ; and  still  less  frequently  to  one  side  {PUurosthoionos).  In 
some  cases  the  body  becomes  perfectly  rigid,  like  a piece  of  wood,  the  belly 
being  drawn  in,  and  the  chest  expanded.  It  is  said  that  in  severe  cases 
the  spasms  have  been  so  violent  that  muscles  have  been  ruptured,  teeth 
broken,  and  the  tongue  lacerated.  In  the  numerous  cases  of  tetanus  that 
I have  unfortunately  witnessed,  it  has  rarely  fallen  to  my  lot  to  see  any 
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effects  of  this  kind  produced  ; the  spasms,  indeed,  being  in  general  not  very 
violent,  though  continuous  and  very  painful.  The  only  muscles  that  I have 
seen  torn  have  been  the  recti  of  the  abdomen. 

The  intellectual  faculties  are  not  disturbed,  and  the  mind  continues  clear 
to  the  last.  Cases  of  tetanus  occasionally  prove  fatal  without  any  elevation  of 
temperature  ; but  in  most  instances  there  are  great  heat  of  surface,  profuse 
sweats,  and  quickness  of  pulse  ; not  so  much  from  any  febrile  disturbance, 
but  apparently  from  the  violence  of  the  muscular  contractions.  In  most 
cases  this  symptom  is  peculiarly  marked,  especially  towards  the  end  of  the 
case,  when  the  temperature  may  rapidly  rise  to  extraordinary  heights.  Thus, 
'Wunderlich  has  recorded  a case  in  which  it  reached  112°'55  Fahr.  imme- 
diately before  death.  It  may  rise  a few  tenths  of  a degree  higher  after  death 
in  these  cases.  The  prolongation  of  life  appears  to  depend  greatly  upon  the 
intensity  of  the  convulsive  movements  : the  more  severe  these  are,  the  sooner 
does  death  result.  The  fatal  termination  occurs  not  so  much  from  any  great 
physical  lesion,  or  disturbance  of  important  parts,  as  from  exhaustion  con- 
sequent on  the  frequency  of  the  tetanic  spasms. 

Pathology. — There  is  surely  nothing  more  remarkable  in  the  whole  history 
of  disease  than  that,  in  consequence  of  a trivial  wound  inflicted  on  a distant 
part  of  one  of  the  extremities  of  the  body,  an  otherwise  apparently  healthy 
man  should  be  seized  with  a spasmodic  affection  of  the  muscles  of  the  jaws ; 
that  this  spasm  should  extend  to  the  trunk  ; and  that  after  a few  hours  it 
should  be  followed  by  general  convulsive  movements  which  will,  in  the 
great  majority  of  instances,  speedily  end  in  death.  It  might  reasonably  be 
expected  that  such  a train  of  phenomena  would  leave  the  most  unmis- 
takable evidences  of  the  conditions  that  had  given  rise  to  them  ; and  that 
pathological  anatomy  would  at  once,  and  in  the  clearest  manner,  enable  us 
to  unravel  the  mysterious  bonds  that  connect  a graze  of  the  foot  with  a 
spasm  of  the  muscles  of  the  neck  and  jaw.  But  in  this  we  shall  be 
grievously  disappointed ; for  the  morbid  appearances  found  after  death 
from  tetanus  throw  but  little  light  on  the  real  nature  of  this  affection, — 
so  little,  indeed,  that  it  has  been  frequently  described  as  a “ functional 
di.sease.”  But  in  saying  that  this  or  any  other  disease  is  functional,  we 
express  only  our  ignorance  of  its  real  cause.  There  is  no  function  without 
an  organ  to  perform  it ; and  there  can  be  no  derangement  of  a function 
without  a corresponding  and  concomitant  disorder  of  the  organ  that  pro- 
duces it.  Every  “ functional  ” disease  must,  therefore,  at  last  be  referred 
to  an  organic  lesion.  The  term  “ functional  ” is  employed  only  when  we 
are  not  acquainted  with  the  true  nature  of  the  disease.  As  less  is  known 
of  the  real  physiology  and  pathology  of  the  brain  and  spinal  cord  than  of 
other  organs  of  the  body,  we  have  more  “ functional  ” diseases  of  the  nervous 
system  than  of  the  circulatory  or  respiratory.  But,  as  pathological  anatomy 
becomes  more  studied,  and  as  minute  investigations  into  structure  are  en- 
tered upon,  so  the  class  of  so-called  “ functional  ” diseases  becomes  narrower, 
^e  do  not  speak  of  “functional”  coma,  because  we  can  appreciate  the 
different  conditions  that  occasion  compression  of  the  brain  ; but  we  still 
• sometimes  speak  of  functional  convulsive  diseases  and  of  fimctional  amau- 
rosis. The  ophthalmoscope,  however,  has  shown  that  “ functional  ” amaurosis 
■ does  not  exist,  but  that  the  failure  of  visual  power  is  always  dependent  on 
' some  change  of  structure  in  the  interior  of  the  eye  ; and  advances  in  pathology 
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will  doubtless  show  that  other  so-called  fuiictioual  diseases  of  the  iieiTOUs 
system  are  in  reality  dependent  on  structural  lesions. 

State  of  the  Nerves  at  the  Seat  of  Injury. — There  is  one  morbid 
condition  that  will,  I think,  invariably  be  found  in  tetanus,  viz.,  a marked 
congestion  and  inflammation  of  the  nerve  connected  with,  and  leading  from, 
the  Avound  that  has  occasioned  the  disease.  This  morbid  state  I have  never 
found  Avanting.  In  all  cases  of  fatal  tetanus  that  I have  seen  in  Avhich 
a careful  dissection  has  been  made,  the  signs  of  inflammation  of  a nerve 
communicating  Avith  the  wound  have  been  found ; and  the  vascularity, 
Avhich  is  often  A^ery  intense,  may  be  traced  up  the  nemnlemma,  often  to  a 
considerable  distance.  In  a case  of  tetanus  following  a Avound  of  the  knee, 
in  a patient  who  died  in  University  College  Hospital,  a small  branch  of  the 
internal  cutaneous  nerve  AA'^as  found  to  have  been  injured,  and  Avas  inflamed. 

In  another  patient  who  died  of  tetanus  about  sixteen  days  after  treading 
on  a rusty  nail,  a black  speck  was  found  on  the  internal  plantar  nerve, 
where  it  had  been  wounded  by  the  nail.  In  a man  who  died  of  acute 
tetanus  a Aveek  after  receiA'ing  a lacerated  wound  of  the  dorsum  of  the  foot,  i| 
the  digital  nerves  were  found  to  be  sloughy,  and  evidences  of  inflammatory 
irritation  extended  some  distance  up  the  musculo-cutaneous  nerve.  In 
another  case  under  my  care,  in  which  tetanus  resulted  fi’om  a bruise  of  the 
back,  and  terminated  in  death,  the  injured  nerve  (a  dorsal  branch)  was 
found  lying  bare  and  reddened  in  the  wound  ; and,  on  tracing  it  up  to  the 
spinal  cord,  its  sheath  was  found  to  be  much  injured  and  ecchymosed.  In 
another  instance,  in  Avhich  tetanus  followed  a Avound  of  the  Avrist,  the 
external  cutaneous  nerve  Avas  found  in  a similar  inflamed  state. 

The  Pathological  Conditions  found  in  the  Spinal  Cord  in  cases  of 
tetanus  have  been  studied  by  Rokitansky,  Lockhart  Clarke,  Dickinson,  and 
Allbutt.  Rokitansky  described  them  as  consisting  chiefly  of  a proliferous 
development  of  connective  tissue,  composed  of  young  cells.  Billroth  doubts 
the  correctness  of  this  observation  ; and  many  competent  observers  have  failed  ; 
to  discover  anything  more  positive  than  ecchymosed  patches  and  interspaces  | 
in  the  spinal  medulla.  Lockhart  Clarke  has  in  at  least  six  cases  observed  j| 
lesions  of  structure  in  the  spinal  cord,  consisting  of  disintegration  and  soften-  J 
ing  of  a portion  of  the  grey  substance  of  the  cord,  which  appeared  in  certain  '| 
parts  to  be  in  a state  of  solution.  The  fluid  thus  formed  was  in  some  parts  I 
granular,  holding  in  suspension  the  fragments  and  particles  of  the  disintegrated  | 
tissue,  but  in  many  places  it  was  perfectly  pellucid.  He  considers  this  due  to  I 
hypersemia  of  the  cord,  accompanied  by  exudation  and  disintegration.  Dickin-  I 
son  has  described  intense  hyperasmia  with  a structureless  exudation  poured  out  |l 
around  the  vessels  in  many  parts  of  the  grey  matter,  breaking  doAAii  the  i 
surrounding  tissue.  He  observed  also  some  liEemorrhages  in  the  white  columns.  I 
These  observations  have  been  confirmed  by  Clifibrd  AUbutt,  but  the  exact  I 
significance  of  the  changes  obsei’A^ed  is  still  uncertain.  I 

The  absence  of  any  constant  and  distinct  pathological  lesion  has  led  to  the  ■ 
hypothesis  of  tetanus  being  dependent  primarily  on  blood-poisoning,  and  not  I 
on  a lesion  of  the  nerve-centres.  Billroth,  who  inclines  to  this  idea,  admits  I 
that  it  is  a mere  hypothesis.  This  theory  of  blood-poisoning  being  the  pri-  ■ 
mary  cause  of  tetanus  is  based  on  the  following  line  of  argument.  A chemical  I 
substance,  capable  of  producing  convulsive  moA’ements  when  it  is  absorbed  ■ 
into  the  blood  by  its  action  on  the  nervous  centres — of  acting,  in  fact,  like  |l 
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I strychnia — may  be  supposed  to  be  generated  in  certain  circumstances,  whether 
due  to  some  individual  predisposition,  or  to  some  peculiar  fermentative  process 
in  the  discharges  of  the  wound  or  at  the  seat  of  injury.  We  have  the  analogy  of 
hydi’ophobia  in  support  of  the  idea  that,  in  certain  circumstances,  such  an 
agent  may  be  generated  in  the  system,  rendering  the  fluids — blood  and  saliva 
— poisonous  to  others,  and  capable  of  developing  a convulsive  disease  in  the 
animal  aftected.  We  have,  however,  no  evidence  as  yet  that  the  blood  or  any 
one  of  the  secretions  of  a tetanic  patient  is  capable,  Avhen  inoculated,  of  pro- 
ducing a similar  disease  in  a healthy  animal. 

There  is  one  objection  to  this  theory  which  appears  to  me  too  serious  to  be 
overlooked  : viz,,  that  tetanus  has  been  arrested,  if  not  cured,  by  the  division 
of  the  principal  nervous  trunk  leading  from  the  seat  of  injury,  as  the  posterior 
tibial  nerve  in  cases  of  tetanus  arising  from  wound  of  the  sole  of  the  foot. 
This  fact  appears  to  me  to  point  rather  to  a primary  nervous  lesion  than  to 
blood-poisoning  as  the  exciting  cause  of  the  tetanic  convulsions. 

Treatment, — The  treatment  of  tetanus  is  of  a local  and  of  a constitutional 
I character.  The  Local  Treatment  has  for  its  object  the  removal  of  the 

' irritation  that  has  induced  the  tetanic  condition.  It  is  true  that,  when  once 

tetanic  excitement  has  been  set  up  in  the  cord,  it  has  a tendency  to  continue, 
and  to  be  incapable  of  removal  by  the  mere  abstraction  or  cessation  of  the 
local  in’itation,  which  gave  rise  to  it  in  the  first  instance.  It  is,  however,  only 
reasonable  to  suppose,  that  other  treatment  will  succeed  best  if  local  irritation 
be  removed  ; and,  indeed,  so  long  as  this  continues  to  keep  up  the  centric 
! ner\'Ous  disturbance,  no  general  means  can  be  expected  to  succeed  ; as  they 
will  have  not  only  to  combat  already  existing  disease,  but  also  to  overcome  the 
continuous  excitement  maintained  by  the  local  disturbance.  Hence  it  is  of 
importance  to  bring  the  wound  into  as  healthy  a state  as  possible,  and  to  see 
that  it  is  clean,  free  from  foreign  bodies,  and  not  inflamed.  In  order  effectually 
to  remove  all  local  disturbance,  recourse  has  been  had  to  amputation  ; but 
though  this  may  have  succeeded  in  checking  some  of  the  more  chronic  forms 
of  the  disease,  yet  other  and  milder  local  means  have  sufliced  equally  well,  and 
in  the  majority  of  cases  it  has  had  no  effect,  and  hence  so  severe  an  operation 
can  scarcely  be  recommended  for  adoption.  The  division  of  the  trunk  of  the 
injured  nerve,  at  some  distance  above  the  wound,  if  there  be  one  that  has  been 
punctured  or  lacerated,  has  occasionally  proved  successful.  Thus,  in  a case  of 
tetanus  following  injury  of  the  supraorbital  nerve,  Larrey  cut  this  across,  and 
the  patient  recovered.  In  a midshipman,  in  whom  tetanus  came  on  the  day 
after  the  sole  of  the  foot  had  been  wounded  by  treading  on  a rusty  nail, 
jMuiTay  divided  the  posterior  tibial  nerve,  and  the  patient  got  well.  In  those 
cases  in  which  no  special  nerve  appears  to  have  been  injured,  Liston’s  recom- 
mendation of  making  a /\-shaped  incision  down  to  the  bone,  and  above 
the  part,  so  as  to  insulate  it  completely,  may  be  advantageously  followed. 
After  the  nerve  has  been  divided,  or  the  part  properly  insulated,  some  solution 
of  atropine  may  be  carefully  applied  to  it,  so  as  still  further  to  lessen  local 
irritation.  Instead  of  dividing  the  nerve  leading  from  the  source  of  irritation, 
it  has  been  suggested  that  the  operation  of  stretching  should  be  performed. 
This  has  been  done  in  a considerable  number  of  cases,  and  as  with  every  other 
of  the  scores  of  remedies,  local  and  constitutional  that  have  been  recoimnendcd 
for  tetanus,  recoveries  have  taken  place  after  its  employment.  On  the  other 
hand,  in  acute  cases  it  has  proved  as  impotent  as  the  rest. 
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In  tlie  Constitutional  Treatment  of  tlie  disease,  it  is  necessary  to  bear  in 
mind  that  tetanus  is  an  affection  of  debility,  tlie  violence  of  the  spasmodic 
paroxysms  giving  an  appearance  of  false  strength  to  the  patient  ; and  that 
the  principal  source  of  danger  and  death  is  the  exhaustion  induced  liy  the 
energy  of  the  muscular  movements.  The  means  adopted  should,  therefore, 
have  for  their  object  the  removal  of  irritation  and  the  support  of  the  patient’s 
strength,  so  as  to  enable  him  to  hold  up  against  the  disease.  i 

Nothing  can  be  more  unsatisfactory  than  the  treatment  of  the  Acute  form  ■ 
of  traumatic  tetanus.  In  it,  all  medicines  are  useless  as  curative  agents.  But, 
though  medicines  are  of  no  avail  as  means  of  cure,  they  may  act  as  palliatives, 
and  afford  relief  to  the  patient ; and  much  may  be  done  by  the  Surgeon,  by 
removing  all  sources  of  external  irritation,  to  mitigate  his  sufferings,  and  to  | 
place  him  in  a favourable  condition  to  withstand  the  exhaustion,  and  to  lessen 
the  torture  of  the  spasms.  With  this  view,  the  first  thing  to  be  done  is  to  clear 
the  bowels  out  well  with  an  aperient  dose  ; aided,  if  necessary,  by  a turpentine 
enema.  The  patient  should  then  be  kept  perfectly  quiet  in  a room  by  himself, 
a screen  or  muslin  cm-tains,  as  recommended  by  Marshall  Hall,  being  di-awn 
round  the  bed,  as.  noise  or  movement  of  any  kind  increases  the  spasms  greatly.  ‘ 
In  order  to  allay  the  spinal  irritation,  the  most  effectual  means  consists 
perhaps  in  the  plan  recommended  by  Todd,  of  applying  ice  along  the  whole 
length  of  the  spine  : this  is  best  done  by  a caoutchouc  spine-bag.  ^ 
This  is  a powerful  depressing  agent,  and,  unless  care  be  taken,  may  lower 
the  heart’s  action  too  much,  or  indeed  completely  extinguish  it.  It  may, 
however,  be  applied  with  safety  for  six  or  eight  hom’s,  the  condition  of  the 
patient  being  looked  to  in  the  meanwhile.  Sedative  or  antispasmodic  agents  ; 
are  of  no  use  whatever  in  acute  traumatic  tetanus.  I have  seen  many  drugs 
of  this  kind  employed,  without  producing  any  effect  in  lessening  the  violence 
of  the  convulsions.  In  most  cases,  however,  the  inhalation  of  chloroform, 
or  the  administration  of  chloral,  materially  lessens  their  severity,  and  gives 
the  patient  at  least  temporary  ease. 

In  the  Subacute  or  Chronic  form  of  the  disease,  recovery  is  much  more 
likely  to  take  place  ; and  it  is  only  in  these  cases  that  antispasmodics  and 
sedatives  have  been  of  use,  and  in  these  also  chloroform  and  chloral  are  far 
more  beneficial  than  in  the  acute  cases.  There  is  a kind  of  trismus  occurring 
in  females,  often  of  a hysterical  nature,  wMch  is  at  once  removed  by  the  in- 
halation of  chloroform.  Almost  every  drug  in  the  pharmacopoeia  of  a tonic, 
sedative,  or  antispasmodic  nature,  has  been  employed  in  tetanus  ; and  the 
recovery  which  has  occasionally  resulted  has  been  perhaps  over  hastily  at- 
tributed to  the  remedy,  rather  than  to  the  employment  of  those  dietetic  and 
hygienic  means,  which  are  of  the  first  importance,  by  enabling  the  patient  to 
live  on  until  the  disease  wears  itself  out.  Tonics,  especially  iron  and  quinine, 
have  been  employed  by  some.  Elliotson  was  strongly  impressed  with  the  value 
of  the  carbonate  of  iron.  Sedatives  in  all  forms — conimn,  belladonna,  opium, 
and  their  alkaloids — have  been  largely  and  most  ineffectually  employed. 
Miller  speaks  highly  of  cannabis  indica  pushed  to  narcotism,  three  grains 
of  the  extract,  or  thirty  minims  of  the  tincture,  being  given  every  half 
hour  or  hour  ; and  Haughton  has  employed  nicotine  in  one-drop  doses, 
administered  every  second  hour,  ‘with  complete  success  in  severe  cases  of 
traumatic  tetanus. 

The  Calabar  bean  (^Physostigmd)  is  the  remedy  that  perhaps  deserves 
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physiologically  the  most  attention ; for  as  it  is  nearly  if  not  quite  antagonistic 
to  the  tetanic  spasms  of  stryclinia,  it  was  hoped  that  it  would  be  found 
equally  useful  as  a sedative  to  the  spinal  cord  in  those  arising  from  traumatic 
causes.  In  E.  Watson’s  hands,  very  successful  results  followed  its  administra- 
tion. Yet  it  is  far  from  being  a specific.  I have  tried  it  in  several  cases,  with 
no  appreciable  good  effect.  It  may  be  given  by  the  mouth,  hypodermically, 
or  per  aman : in  the  form  of  a solution  or  a tincture  of  the  extract  in  half- 
grain  doses,  by  the  mouth  ; hypodermically,  in  doses  of  one-sixth  of  a grain  ; 
per  anum,  in  grain-doses.  The  dose  should  be  given  at  least  every  second  hour, 
until  complete  contraction  of  the  pupil  occurs.  Stimulants,  as  brandy,  should 
at  the  same  time  be  given  to  counteract  the  depression  that  will  result  from 
the  use  of  the  drug.  At  the  same  time  that  reconrse  is  had  to  such  measures 
as  these,  it  must  not  be  forgotten  that  the  disease  is  one  of  great  exhaustion, 
and  that  the  patient  will  die  worn  out,  unless  he  be  supplied  with  plenty  of 
nourislunent.  Beef-tea  and  wine  should,  therefore,  be  administered  by  the 
mouth,  as  long  as  the  patient  can  swallow,  and  nutritious  enemata  by  the 
rectum  ; and  in  this  Avay  the  powers  of  life  may  be  supported  until  the 
violence  of  the  disease  expends  itself.  I am,  however,  disposed  to  think  that 
even  in  these  chronic  cases,  much  more  may  be  done  by  simple  than  by  specific 
treatment.  Clearing  out  the  bowels  by  a turpentine  enema,  breaking  the 
violence  of  the  spasms  and  gi\dng  the  patient  rest  and  ease  by  chloroform 
inhalations  or  by  chloral  enemata,  and  keeping  up  the  powers  of  the  system 
by  injections  of  beef- tea,  egg,  and  brandy  into  the  rectum,  till  the  disease 
wears  itself  out,  appear  most  likely  to  be  followed  by  a satisfactory  result, 
when  used  in  addition  to  the  hygienic  measures  recommended  in  the  acute 
form  of  the  disease.  It  is  certainly  more  rational  to  employ  such  measures  as 
these,  than  in  the  vain  hope  of  finding  a specific  for  tetanus,  to  be  constantly 
recurring  to  antispasmodics  and  sedatives,  which  repeated  experience  has 
proved  to  be  useless  as  curative  agents. 
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CHAPTER  XXXIX. 


DISEASES  OF  THE  LYMPHATIC  SYSTEM. 

INFLAMMATION  OF  THE  LYMPHATIC  VESSELS. 

Lymphangitis,  or  as  it  was  formerly  called,  Angeioleucitis,  is  a diffuse 
inflammation  of  the  lymphatic  vessels. 

Causes. — In  the  vast  majority  of  cases  it  arises  from  the  irritation  caused 
by  the  presence  within  the  vessels  of  the  products  of  an  infective  inflammation 
affecting  the  tissues  from  which  they  derive  their  lymph.  It  thus  forms  rather 
a complication  of  these  inflammations  than  an  independent  disease.  ]\Iost 
commonly  it  is  associated  with  cutaneous  erysipelas,  but  it  is  also  met  with  in 
other  forms  of  infective  inflammation  ; thus  it  is  a frequent  result  of  the 
inoculation  of  virulent  matter  from  dead  bodies,  and  is  occasionally  seen  in  the 
lymphatics  leading  from  a soft  chancre.  In  most  cases,  therefore,  a wound  or 
abrasion  serves  as  the  starting  point  of  the  inflammation.  It  is  veiy  rarely 
indeed  that  lymphangitis  occurs  without  some  such  external  cause  ; yet  we 
are  certainly  warranted  in  considering  it  as  of  idiopathic  origin  in  some 
instances.  I have  at  least  seen  cases  in  which  careful  examination  has  failed 
in  detectmg  any  breach  of  surface  or  evidence  of  local  infection.  The  disease 
is  predisposed  to  by  the  same  causes  that  favour  the  development  of  erysipelas, 
as  by  atmospheric  vicissitudes,  by  particular  seasons  of  the  year,  more  espe- 
cially the  early  spring,  and  by  epidemic  influences.  Broken  health  and  the 
neglect  of  hygienic  precautions  also  tend  to  induce  it. 

Morbid  Anatomy. — The  walls  of  the  inflamed  vessel  become  swollen, 
softened,  and  inflltrated  with  small  round  cells,  and  the  endothelium  des- 
quamates. Tessier  states  that  the  lymph  coagulates,  forming  a rosy  clot  which 
plugs  the  vessel.  The  inflammation  though  commencing  from  indtation 
within  the  vessel,  soon  extends  beyond  its  walls,  the  surrounding  areolar 
tissue  becomes  swollen  and  infiltrated  with  inflammatory  products,  and  some- 
times suppm-ation  may  take  place  around  the  inflamed  lymphatic. 

Symptoms. — During  the  progress  of  an  ordinary  injury,  the  patient  is 
seized  with  chills  or  rigors,  with  considerable  elevation  of  temperature  reach- 
ing 103°  F.  or  102°  F.,  attended,  perhaps,  by  vomiting  or  diarrhoea.  These 
symptoms  may  precede  by  twelve  or  fourteen  hours  the  local  signs  of  the 
disease,  but  more  commonly  accompany  them.  On  examining  the  part  it  will, 
if  superficial,  be  seen  to  be  covered  by  a number  of  fine  red  streaks,  at  first 
scattered,  but  gradually  approximating  to  one  another  so  as  to  form  a distinct 
band,  about  an  inch  in  breadth,  running  from  the  part  affected  along  the 
inside  of  the  limb  to  the  neighbouring  lymphatic  glands,  which  will  be  felt  to 
be  enlarged  and  tender.  The  band  itself  feels  somewhat  doughy  and  thickened. 
Sometimes  one  lymphatic  can  be  felt  hard  and  isolated  like  a piece  of  whip- 
cord. There  is  usually  more  or  less  oedema  of  the  limb,  from  the  implication 
of  the  deeper  lymphatic  vessels  and  their  obstruction  by  the  inflammation. 
Along  the  course  of  the  inflamed  lymphatics,  erysipelatous-looking  patches  not 
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imfrequently  appear,  and  coalesce  until  they  assume  a considerable  size,  and 
constitute  a distinct  variety  as  it  were  of  eiysipelas.  In  some  cases  the  glands 
are  affected  before  any  other  local  signs  manifest  themselves,  owing  probably  to 
the  deeper  seated  lymphatics  having  been  first  implicated  ; or  possibly  to  the 
direct  absorption  of  and  deposit  in  them  of  some  infective  matter  that  consti- 
tutes the  primary  source  of  the  inflammation.  Not  uncommonly  through- 
out the  disease  the  inflammation  continues  to  be  confined  principally  to 
this  set  of  vessels,  giving  rise  to  great  and  brawny  swelling  of  the  limb,  but 
without  much  if  any  superficial  redness.  The  constitutional  disturbance, 
at  fii-st  of  the  active  inflammatoiy  type,  may  gradually  subside  into  the  asthenic 
form. 

Results. — The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days  ; not  uncommonly  it  runs  on  to  erysipelas  ; and  in  other  cases, 
again,  localized  suppuration  may  take  place,  sometimes  in  the  form  of  one  large 
deep-seated  abscess  in  the  iliac  fossa  or  in  the  thigh  if  the  lower  extremity, 
or  under  the  pectorals  and  in  the  axilla  if  the  upper  extremity  be  the  seat  of 
irritation  ; or  a chain  of  abscesses  may  form  along  the  course  of  the  inflamed 
lymphatics  and  in  the  glands  to  which  they  lead.  In  some  instances,  after  the 
disappearance  of  the  disease,  a state  of  chronic  and  rather  solid  oedema  of  the 
part  may  be  left,  giving  rise  indeed  to  a species  of  false  hypertrophy,  and  con- 
stituting a troublesome  consequence.  More  rarely  death  results,  either  from 
general  blood-poisoning,  or  as  the  effect  of  exhaustion  from  prolonged  suppu- 
ration of  deep-seated  abscesses. 

The  Diagnosis  of  inflammation  of  the  lymphatics  has  to  be  made  in  its 
early  stages  from  phlebitis  and  erysipelas,  and  of  the  abscesses  in  later  stages 
from  those  of  pymmia.  From  phlebitis  it  is  easily  distinguished  by  the  super- 
ficial redness  of  lymphangitis,  and  the  absence  of  the  cord-like  plugged  vein. 
From  erysipelas  it  is  distinguished  by  the  want  of  a defined  margin  to  the  red- 
ness, and  by  its  extending  in  the  line  of  the  lymphatic  vessels  only  ; but  the 
affection  in  most  cases  is  closely  allied  to  erysipelas,  and  in  others  merges  into 
it,  and  consequently  the  distinction  is  often  of  little  consequence.  The  acute 
lymphatic  abscess  is  usually  distinguished  without  difficulty  from  the  pymmic ; 
the  Ipnphatic  abscess  being,  if  deep,  solitary  ; if  superficial  and  multiple, 
confined  to  the  tract  of  the  previously  inflamed  absorbents  ; in  either  case 
being  always  between  the  starting  point  of  the  primary  source  of  irritation,  or 
wound,  and  the  glands  ; in  the  calf,  thigh,  or  iliac  fossa,  if  the  primary  irrita- 
tion be  in  the  lower  extremity,  in  the  axilla  if  in  the  upper.  The  fever  is 
moreover  more  continued,  and  the  severe  rigors  and  sweatings  of  pymmia 
are  wanting. 

Treatment. — In  superficial  lymphatic  inflammation  of  the  skin  and  iu- 
tegnmental  structures,  the  local  application  of  belladonna,  as  recommended  by 
C.  Heath,  is  the  most  efficient  agent  in  subduing  the  local  process  ; a paste  of 
equal  parts  of  the  extract  and  of  glycerine  should  be  thickly  smeared  over  all 
the  inflamed  parts,  and  covered  with  a thick  layer  of  cotton-wool  ; the  limb 
at  the  same  time  being  kept  elevated.  As  a substitute  treatment,  though  of 
inferior  value,  hot  poppy-fomentations  may  be  used.  If  after  the  subdual  of 
the  acute  inflammation  much  chronic  induration  and  oedema  occur,  bandaerinsr, 
so  as  to  compress  the  limb,  and  methodical  friction  will  be  of  service.  If 
abscesses  form,  they  should  be  opened  early  and  treated  on  ordinary 
principles. 
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The  constitutional  treatment  is  the  same  as  for  erysipelas.  No  depletion 
is  ever  justifiable,  and  stimulants  arc  often  required  in  considerable  quanti- 
ties, with  abundant  liquid  food  of  a nourishing  kind.  Perchloride  of  iron  ii 
and  quinine  are  often  useful.  II 

VABIX  OF  THE  LYMPHATIC  VESSELB. 

Varix  of  the  Lymphatics  has  been  occasionally  met  with,  both  in  the 
superficial  and  deep  networks  and  in  the  lymphatic  trunks.  The  part  most 
commonly  found  afiectcd  has  been  the  inner  side  of  the  thigh  ; but  the  disease 
has  been  seen  also  in  the  anterior  wall  of  the  abdomen,  about  the  ankle  and 
elbow  joints,  and  on  the  prepuce.  In  the  superficial  lymphatics,  the  varix  first 
appears  in  the  form  of  small  elevations,  giving  the  skin  an  appearance  which 
has  been  compared  to  the  rind  of  an  orange  ; it  subsequently  takes  the  form  of 
little  vesicles  covered  with  a thin  layer  of  epidermis.  Varix  of  the  larger  lym- 
phatic trunks  frequently  accompanies  the  condition  just  described.  The  vessels 
may  either  be  dilated  cylindricaUy  into  round  beaded  enlargements,  often  semi- 
transparent, and  but  slightly  compressible  j or  ampullae  may  be  formed  on 
them,  giving  rise  to  more  or  less  soft  swellings,  fluctuating  under  the  finger. 
There  is  some  oedema,  attributable  either  to  obstruction  of  the  lymphatics  or 
to  the  impeded  flow  of  the  lymph. 

In  31  out  of  55  recorded  cases,  a discharge  of  lymph  (Lymphorrlioea)  has 
been  observed.  This  has  been  seen  to  occur  also  without  varix,  as  the  result 
of  wound.  In  the  latter  case,  the  flow  is  continuous ; while  in  the  lymphorrhoea 
which  attends  varix,  it  is  to  some  extent  intermittent.  The  identity  of  the 
fluid  discharged  with  lymph  has  been  established  by  chemical  and  microscopic 
examination.  An  excessive  discharge  of  the  fluid  is  liable  to  produce  symptoms 
of  general  debility,  of  the  same  kind  as  those  induced  by  hasmorrhage. 

Tkeatment. — Spontaneous  cure  of  lymphatic  varix  has  been  observed  in 
cases  where  the  penis  Avas  afiected,  the  disease  being  the  result  of  the  obstruction 
to  the  flow  of  lymph  caused  by  buboes.  In  other  instances,  various  plans  of 
treatment  haA^e  been  tried,  with  apparently  indifferent  result.  Caustics  have 
been  used  by  several  Surgeons,  but,  as  the  disease  is  often  deeply  seated  as  well  | 
as  superficial,  with  but  little  result.  Beau  treated  three  cases  successfully  by  , 
introducing  a seton  into  the  dilated  lymphatic  vessels,  and  exciting  adhesive  { 
inflammation.  B.  Bell  advises  ligature  of  the  lymphatic  vessel,  from  which  the  j 
discharge  of  fluid  takes  place.  Compression  by  means  of  a bandage  has  been 
recommended  by  N61aton. 

ELEPHANTIASIS  OF  THE  LEGS  AND  SCROTUM. 

Elephantiasis  Arabum,  or,  as  it  is  often  called,  the  Barbadoes  Leg, 
is  an  affection  that  is  common  in  many  tropical  countries,  in  the  "West 
Indian  Islands  and  in  South  America  more  particularly.  It  is  met  Avith,  , 
though  comparatively  rarely,  in  Europe.  The  disease  usually  affects  one  of  f 
the  lower  extremities  (seldom  both),  the  scrotum,  or  the  labia,  which  may 
become  enormously  enlarged  arid  hypertrophied.  In  the  face  it  is  often  i 
met  Avith  ; in  the  upper  extremities  rarely.  . | 

It  is  not  my  intention  to  enter  into  an  account  of  the  history,  the  symptoms,  , 
or  the  causes  of  this  remarkable  malady.  It  is  sufficient  for  my  piupose  here  i 
to  say,  that  it  appears  to  consist  in  disease  prunarily  seated  in  the  lymphatics. 
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The  glands,  as  Virchow  and  Rindfleisch  suppose,  hccome  impervious  to  the 
transmission  of  lymph,  and  the  hyperplastic  deposits  that  characterize  the 
disease  are,  together  with  the  general  stretching  and  hypertrophy  of  the 
integiimental  strueture,  the  consequence  of  the  plastic  effusion  into  the  areolar 
tissue. 

Treatment. — When  this  disease  attacks  the  face,  little,  if  anything,  avails 
in  the  way  of  treatment.  When  it  affects  the  labia  and  scrotum,  the  enlarged 


Fig.  422. — ^West  Indian  Elephantiasis. 


and  diseased  part  must  be  removed  (See  Diseases  of  Penis  and  Scrotum). 
But  when  the  leg  is  affected,  surgery  can  effect  much  in  the  way  of  cure. 
In  the  slighter  cases  much  may  be  done  by  elevation  of  the  limb,  methodical 
bandaging,  and  perhaps,  as  Payer  and  Lisfranc  recommend,  the  employment 
of  scarification.  But  in  the  more  severe  cases,  where  the  limb  has  swollen  to 
a monstrous  size,  and  has  become  shapeless  from  the  groin  to  the  ankle,  the 
skin  sallow,  covered  with  nodules  and  overlaid  by  branny  desquamation,  with 
a tendency  to  unhealthy  and  incurable  ulcerations — in  these  advanced  and 
serious  cases,  more  active  measures  are  necessary. 

Dufour  seems  to  have  been  the  first  to  propose  diminution  of  the  supply  of 
arterial  blood  to  the  limb  as  a cure  for  this  disease.  This  he  effected  by 'com- 
pressing the  femoral  artery  by  means  of  a kind  of  truss,  and  was  successful  in 
four  cases.  This  practice  of  compression  has  since  been  successfully  followed 
by  Hill,  Cockle,  Yanzetti,  and  others. 

To  Camochan  is  due  the  merit  of  having  recommended  the  ligature  of  the 
femoral  artery  as  a means  of  cure  in  these  cases  ; and,  in  whatever  way  it  acts, 
there  can  be  no  doubt  of  the  excellent  effects  that  have  followed  this  method 
of  treatment,  little  as  it  can  be  explained  by  the  received  pathological  views  of 
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tlie  disease.  In  some  instances,  as  by  Bryant,  Buclianan,  and  Simon  (of  ; 
Heidelberg),  the  external  iliac  has  been  advantageously  tied.  1'he  operation 
on  this  artery  has  the  recommendation  not  only  of  being  completely  above  the 
limits  of  the  disease,  and  consequently  in  parts  that  are  quite  healthy,  but  also 
of  more  completely  controlling  the  nutrition  of  the  limb  than  can  be  done  by  ' 
ligature  of  the  superficial  femoral.  j 

Eppner  in  1881  collected  the  records  of  49  cases  of  elephantiasis  treated  by 
ligature  of  the  main  artery  leading  to  the  diseased  part.  In  40  of  these  the 
femoral  was  tied  ; in  5,  the  external  iliac  ; in  2,  the  popliteal ; in  1,  the  j 

anterior  tibial,  and  in  1,  the  brachial.  Of  these  31  are  reported  to  have  been 
cured,  3 relieved,  1 unrelieved,  and  5 died.  Of  the  cases  reported  as  cured  9 
subsequently  relapsed.  The  result  of  the  operations  appears  to  have  been 
fairly  encouraging,  although  in  a certain  number  of  cases  it  is  evident  that 
little,  if  any,  improvement  took  place. 

LYMPHADENITIS,  OR  INFLAMMATION  OP  THE  LYMPHATIC  GLANDS. 

Acute  Inflammation  of  the  Lymphatic  Glands  almost  invariably  i 
results  from  the  irritation  of  some  noxious  material  conveyed  to  them  by  ' 
the  lymphatic  vessels.  The  lymphatics  through  which  it  passes  on  its 
way  to  the  glands  may  themselves  be  inflamed,  but  more  frequently  they 
escape.  This  fact  would  seem  to  indicate  that  in  the  majority  of  cases  . 
the  irritating  matter  is  particulate  and  not  in  solution.  As  we  know  from  ' 
experiment  that  solid  particles  pass  readily  through  the  lymphatic  vessels 
without  lodging,  but  are  arrested  in  the  lymphatic  glands.  In  every 
acute  inflammation  the  quantity  of  lymph  passing  through  the  glands  in 
connexion  with  the  affected  area  is  greatly  increased.  In  simple  inflam- 
mations in  a healthy  subject  this  causes  slight  swelling,  which  subsides  as  ' 
soon  as  the  cause  is  removed  ; but  in  scrofulous  subjects,  as  before  pointed  ^ 
out,  there  is  a peculiar  tendency  to  inflammation  of  the  lymphatic  glands  jl 
from  slight  causes,  and  in  them  the  swelling  may  persist  and  may  pass  on  to  ;| 
suppuration  or  clnronic  inflammation.  In  infective  inflammations  the  inflam-  1 
matory  products  contain  the  special  virus  to  which  the  inflammation  is  due,  II 
and  this  being  carried  by  the  lymph-stream  to  the  glands  may  excite  a similai’  || 
process  in  them.  Many  specific  inflammations  are  accompanied  by  the  || 
presence  of  microscopic  organisms  of  a definite  form  in  the  exudations,  and  ;| 
in  such  cases  the  organisms  can  frequently  be  demonstrated  by  the  microscope  I 
after  death  in  the  lymphatic  glands  nearest  to  the  seat  of  the  disease.  As  a I 
rule  the  secondary  inflammation  in  the  glands  closely  resembles  in  character  I 
that  at  the  primary,  seat  of  disease.  I 

Thus,  in  cutaneous  erysipelas,  the  glands  ai’e  invaiiably  swollen  and  tender,  I 
but  seldom  suppurate  ; in  soft  chancres,  suppuration  commonly  takes  place  ; jl 
and  in  diphtheria,  the  glands  are  always  enlarged  and  painful,  but  pus  rarely  jl 
forms,  while  in  scarlet  fever  suppuration  is  often  very  troublesome.  In  ffl 
syphilis,  the  change  that  takes  place  in  the  lymphatic  glands  is  identical  with  H 
that  occurring  at  the  seat  of  inoculation  ; and  the  same  is  the  case  in  I 
secondary  tuberculosis.  H 

Some  infective  inflammations,  as  hospital  gangrene  and  phlegmonous  H 
erysipelas,  have  but  little  tendency  to  infect  the  glands.  This  is  possibly  due  H 
to  coagulation  of  the  lymph  in  the  spaces  of  the  inflamed  area.  H 
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In  the  majority  of  cases  there  is  no  difficulty  in  discovering  the  source  of 
the  irritation  which  has  caused  the  glands  to  inflame.  In  scrofulous  subjects, 
however,  the  effect  may  be  produced  by  causes  so  comparatively  slight  that 
their  detection  becomes  proportionally  difficult.  In  some  cases  it  appears  to 
arise  simplv  in  consequence  of  a strain,  as  in  over-walking.  In  childi’cn,  the 
glands  are  more  prone  to  suppurate  from  slight  sources  of  irritation  during 
convalescence  from  measles  or  some  other  acute  spcoific  disease. 

Pathological  Anatomy. — Inflammation  of  the  lymphatic  glands  may  be 
acute,  sub-acute,  or  chronic.  In  the  acute  form  the  gland  is  swollen,  and  at 
first  pink  in  colour  and  soft.  At  a later  stage  yellow  points  of  commencing 
suppui-cition  will  be  observed,  both  in  the  medullary  and  cortical  part.  At  a 
still  later  period  the  greater  part  of  the  gland  may  be  hollowed  out  into  a 
cavity  filled  with  pus.  The  appearances  of  sub-acute  inflammation  are  much 
the  same  as  in  the  acute.  The  microscope  shows  the  usual  changes  observed 
in  all  inflaimiiations  ; the  vessels  are  distended,  and  the  gland  is  crowded 
everywhere  with  multitudes  of  small  round  cells.  These  very  early  choke  the 
lymph  sinuses.  As  these  cells  exactly  resemble  the  normal  coi-puscles  of  the 
gland,  it  is  impossible  to  determine  whether  they  are  formed  by  multiplication 
of  the  nonnal  lymphoid  cells,  or  have  been  brought  to  the  gland  with  the 
lymph  from  the  inflamed  area,  or  have  migrated  from  the  vessels.  The 
capsule  and  trabeculm  are  similarly  infiltrated  with  small  cells.  The  formation 
of  pus  takes  place  in  the  same  way  as  in  other  parts.  In  the  less  acute  forms 
larger  cells  are  found,  formed  by  proliferation  of  the  flattened  corpuscles  that 
cover  the  trabeculae  and  the  inner  aspect  of  the  capsule.  In  the  more  acute 
forms  the  siuTounding  tissues  are  early  implicated  in  the  inflammation. 

Chronic  Inflammation  of  the  Lymphatic  Glands  is  regarded  as  the  most 
characteristic  feature  of  scrofula.  In  it  the  gland  is  enlai’ged  often  to  many 
times  its  normal  size.  In  the  early  stages,  it  is  usually  more  opaque  than 
natural,  and  of  a grey  or  dull  pink  colour.  At  a later  period,  yellow  points 
appear,  due  to  caseation.  These  points  gradually  increase  in  size,  and  coalesce 
till  the  whole  gland  becomes  a uniform  caseous  mass  still  enclosed  in  the 
capsule,  which  is  often  considerably  thickened.  The  caseation  may  terminate 
the  process,  the  cheesy  mass  remaining  dry  and  encapsuled  without  further 
change.  In  other  cases  it  is  followed  by  deposit  of  lime  salts,  and  the  diseased 
gland  forms  a hard  calcareous  mass.  These  formations  most  commonly  occur 
in  the  glands  of  the  abdomen  and  thorax.  In  superficial  glands  the  caseation 
is  more  commonly  followed  by  softening  of  the  cheesy  mass,  which  breaks  down 
into  a thick  fluid  not  unlike  clotted  cream.  The  softening  is  accompanied  by 
inflammation,  and  the  slow  formation  of  pus  in  the  tissues  round  the  gland, 
the  capsule  gives  way  at  the  most  superficial  part,  and  the  fluid  gradually 
approaches  the  surface.  The  chronic  abscess  thus  formed  is  very  slow  in 
perforating  the  skin,  often  undermining  it  for  some  distance  before  finding  an 
exit.  Microscopic  examination  of  these  glands  shows  in  the  early  stages  a 
great  increase  in  the  lymphoid  coi-puscles,  not  only  in  the  follicles  of  the  gland, 
but  also  choking  the  lymph  sinuses.  Amongst  the  new  corpuscles  larger  cells 
are  found  many  times  the  size  of  a lymph-corpuscle,  and  apparently  developed 
from  them  as  all  intermediate  varieties  are  found  between  the  two  forms.  The 
flattened  cells  covering  the  trabeculce,  and  lying  on  the  meshes  of  the  reticu- 
lum of  the  gland,  proliferate,  and  may  sometimes  be  recognized  forming  a 
coarse  network  amongst  the  lym})hoid  corpuscles.  At  first  the  gland  is  more 


46 


DISEASES  OF  THE  LYMPHATIC  SYSTEM. 


vascular  tlian  natural,  hut  from  the  pressure  of  the  accumulated  cells  the 
vessels  soon  become  obliterated,  and  non-vascular  areas  are  formed.  At  this  stage 
in  a very  large  proportion  of  scrofulous  glands,  giant-cells  surrounded  by  a zone 
of  larger  cells,  and  again  by  lymphoid  corpuscles,  forming  thus  the  anatomi- 
cal structure  of  a tubercle  nodule,  are  met  with  in  the  non-vascular  patches. 

The  caseation  commences  in  the  non-vascular  spots,  and  gradually  extends. 

The  trabeculae  disappear  last  in  the  caseating  process.  In  a large  proportion 
of  cases  examined  up  to  the  present  time,  the  tubercle  bacillus  has  been  found  ||| 
in  the  cheesy  glands.  In  the  present  state  of  our  knowledge,  it  is  not  possible 
to  define  accurately  the  relation  of  tubercle  to  chronic  glandular  inflammation.  ;| 
In  those  cases  in  which  the  glandular  disease  is  secondary  to  a tubercular  J 
affection  of  the  region  from  which  they  receive  their  lymph,  they  are  probably 
tubercular  from  the  beginning.  In  other  cases  the  chronic  inflammation  may  I 

be  antecedent  to  and  a predisposing  cause  of  the  development  of  tubercle  ; 1 

and  again  it  is  probable  that  chronic  inflammation  followed  by  caseation  and  ' . 

softening  may  take  place  without  the  process  being  at  any  time  tubercular.  i 

The  softened  caseous  product  of  chronic  inflammation  of  the  lymphatic 
glands  has  been  believed  for  many  years  to  be  a source  of  general  tubercular 
infection,  the  fine  granular  debris  entering  the  circulation  and  lodging  in 
distant  parts,  and  there  causing  the  growth  of  tubercle.  Since  Koch’s  dis- 
covery of  the  bacillus  of  tubercle,  this  organism  has  been  believed  to  be  the  | 

actual  infective  material  in  such  cases.  This  general  infection  when  it  does  i 

occur  is  however  merely  an  accidental  occurrence,  the  vast  majority  of  patients 
who  suffer  from  caseating  lymphatic  glands  escaping  with  nothing  more  than 
the  local  disease. 

Induration  of  the  gland,  due  to  thickening  of  the  trabeculse  and  capsule,  j 
and  of  the  meshes  of  the  retiform  connective  tissue,  is  not  an  uncommon  > 
result  of  slight  degrees  of  chronic  inflammation. 

In  whatever  way  occurring,  inflammation  of  the  lymphatic  glands  always 
causes  obstruction  to  the  flow  of  lymph  through  them,  and  if  the  whole  or 
greater  part  of  the  glands  of  a limb  be  affected,  oedema,  often  of  a solid  cha- 
racter, may  occur  in  the  parts  from  which  they  receive  their  afferent  lymphatic 
vessels. 

Symptoms. — In  Acute  Lymphadenitis  there  are  pain,  swelling,  and 
tenderness,  and  stiffness  about  the  affected  glands,  with  a dull  heavy  sensa- 
tion in  them.  The  outline  of  the  swollen  gland  is  at  first  clearly  defined,  but 
soon  becomes  concealed  by  the  inflammation  extending  to  the  contiguous 
areolar  tissue.  Before  long  redness,  oedema,  and  the  other  signs  of  acute 
abscess  make  their  appearance.  In  Subacute  Lymphadenitis  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  matted  together  by  inflamma- 
tory exudation  into  the  surrounding  tissues.  If  abscess  form,  it  frequently 
commences  in  the  structures  around  the  glands  ; and  those  are  perhaps 
eventually  exposed  at  the  bottom  of  the  cavity  that  results.  This  is  especially 
apt  to  happen  in  cachectic  and  strumous  persons  from  slight  sources  of  irrita- 
tion. Yery  commonly  in  such  subjects  the  inflammation  of  the  glands  runs 
into  a chronic  state.  Chronic  Lymphadenitis  or  Strumous  Lnlargement 
of  the  Lymphatic  Glands  may  arise  as  a sequence  of  subacute  inflammation, 
but  more  commonly  the  glands  gradually  enlarge  without  marked  pain  or  tender- 
ness in  consequence  of  chronic  irritation  of  some  kind.  It  is  not  possible  to 
make  any  accurate  distinction  clinically  between  simple  chronic  inflammation, 
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strumous  eulargemeub,  and  tubercular  disease.  Chronic  inflammation  of  tlie 
glands  is  commonly  looked  upon  as  the  most  marked  cliaracteristic  of  the 
strumous  diathesis,  and  the  relation  of  the  process  to  tubercle  has  been  already 
sufficiently  discussed.  These  changes  occur  principally  in  children  and  young 
people,  and  most  frequently  in  the  neck,  especially  in  the  submaxillary  glands 
and  the  glandulm  concatenate,  and  sometimes  in  the  axillary  and  inguinal 
glands.  The  glands  slowly  increase  in  size,  at  first  remaining  clearly  defined 
and  distinct  from  each  other.  They  may  after  a time  cease  to  enlarge,  and 
remain  permanently  without  further  change,  but  more  commonly  after  con- 
tinuing in  this  state  for  months  or  years  they  soften.  The  inflammation 
then  extends  to  the  surrounding  tissues,  and  the  glands  become  adlierent  to 
neighbouring  parts,  and  finally  to  the  skin.  Several  glands  may  thus  become 
fused  together,  forming  a large  indurated  and  nodulated  tumour.  Suppuration 
takes  place  slowly,  and  the  skin  becomes  thin,  blue,  and  undermined.  Finally, 
it  gives  way  by  a small  opening,  and  curdy  imhealthy  pus  is  discharged,  mixed 
with  the  debris  from  the  softened  cheesy  matter  from  the  gland.  The  dis- 
charge may  continue  for  weeks  or  months,  being  kept  up  partly  by  the  gradual 
expulsion  of  the  remains  of  the  degenerated  gland,  and  partly  by  the  thinned 
and  undermined  skin  being  too  feeble  to  take  any  part  in  healthy  repair. 
The  opening  may  close  for  a time,  bursting  open  and  discharging  again  at 
intervals.  In  other  cases  the  thinned  skin  perishes,  and  the  remains  of  the 
gland  may  be  exposed  as  a reddish-grey  or  fleshy  mass  protruding  in  the  midst 
of  the  sore.  When  these  sores  finally  heal,  they  leave  thin  blue  cicatrices, 
finally  forming  irregular  puckered  scars. 

Treatmext. — The  local  treatment  of  inflamed  lymphatic  glands  varies 
according  to  the  variety  of  the  process.  In  all  forms  the  local  irritation  to 
which  the  inflammation  is  due  must  be  removed  if  possible.  In  acute,  lym- 
phadenitis the  application  of  glycerine  and  extract  of  belladonna  in  equal 
parts,  and  hot  fomentations  may  prevent  suppuration.  In  the  sulacute  con- 
dition, spirit  lotions  containing  iodide  of  potassium  will  sometimes  subdue 
the  inflammation  and  take  down  the  swelling.  If  an  abscess  form,  it  must 
be  freely  opened  and  the  part  dressed  with  some  antiseptic  application.  The 
sinuses  which  are  often  left  when  the  abscess  is  imperfectly  opened,  or  allowed 
to  discharge  by  itself,  require  to  be  treated  by  stimulating  applications,  espe- 
cially the  nitrate  of  silver  ; but  very  commonly  they  will  not  heal  unless  they 
are  laid  open  and  dressed  from  the  bottom. 

Chronic  or  Scrofulous  Inflamination  of  the  Lymphatic  Glands,  requires  to  be 
treated  on  different  principles.  When  there  is  merely  chronic  enlargement, 
without  irritation,  methodical  friction  with  iodine  or  iodide  of  lead  ointment 
will  sometimes  produce  absorption  of  the  inflammatory  products,  constituting 
the  bulk  of  the  enlargement  ; and  this  in  some  instances  may  remove  the 
tumour  entirely.  In  other  cases  painting  the  part  with  tincture  of  iodine, 
and  improvement  of  the  general  health,  will  cause  the  removal  of  the  disease. 
When  the  glaud  has  softened  and  is  becoming  adherent  to  the  surrounding 
parts,  it  becomes  an  important  question,  at  what  period  it  should  be  opened, 
so  as  to  ensure  the  speediest  recovery  and  the  least  scarring.  It  was  formerly 
advised  by  many  Surgeons  to  leave  the  gland  until  it  became  distinctly  adhe- 
rent to  the  skin,  and  until  it  was  so  completely  softened  that  the  whole  of  the 
cheesy  matter  might  be  discharged  at  the  time  of  opening.  The  result  of  this 
plan  was  usually  to  leave  a deep  puckered  scar,  and  healing  was  seldom  com- 
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plete  for  some  weeks  or  even  months.  These  unpleasant  consequences  can 
frequently  he  to  a great  extent  averted  by  early  opening,  and  free  scraping  with 
a sharp  spoon  (Fig.  95,  Vol.  L).  As  soon  as  the  gland  is  evidently  softening, 
the  operation  may  be  performed.  The  gland  is  steadied  between  the  finger 
and  thumb  of  the  left  hand,  and  a puncture  made  into  it  with  a scalpel  about 
a quarter  of  an  inch  in  width.  A probe  may  then  be  passed  along  the 
scalpel,  so  as  to  serve  as  a guide  to  the  opening  in  the  capsule.  The  scalpel 
is  then  Avitlidrawn,  and  a small  sharp  spoon  passed  along  the  probe  into  the 
gland.  By  forcibly  squeezing  the  gland  and  scraping  with  the  spoon,  the 
whole  of  its  caseous  contents  can  usually  be  removed  without  difficulty.  A 
very  fine  drainage  tube  may  then  be  inserted  for  a few  days,  after  which 
healing  will  probably  take  place  without  difficulty.  The  results  of  this  little 
operation  are  very  much  better  if  strict  antiseptic  precautions  are  observed  ; 
for  if  the  cavity  becomes  filled  with  decomposing  discharges,  troublesome 
diffuse  suppuration  may  follow  in  the  areolar  tissue.  Iodoform-  or  salicylic- 
wool  forms  the  best  dressing  in  most  cases.  If  several  glands  lie  close 
together,  it  is  sometimes  possible  to  scrape  more  than  one  from  a single  \ 

opening.  The  scars  left  after  this  mode  of  treatment  are  very  slight.  j 

If  an  aperture  already  exists  leading  down  to  an  indurated  mass,  the  sinus 
may  be  freely  scraped  in  the  same  way,  and  healing  is  often  hastened  by  the 
insertion  of  a small  quantity  of  iodoform  into  the  track  left  after  the  opera- 
tion. If  after  an  abscess  has  formed  and  been  opened,  an  iri’egular  ca^dty  is 
left  with  masses  of  degenerating  gland  tissue  projecting  into  it,  these  may  be 
scraped  away  by  a sharp  spoon,  or  destroyed  by  potassa  fusa.  In  applying 
the  caustic  potash;  care  must  be  taken  that  its  action  do  not  spread  too 
widely  ; this  may  usually  be  avoided  by  coating  the  suiTOunding  integuments 
vdth  collodion.  The  blue  undermined  skin  left  after  spontaneous  bursting  of 
a scrofulous  abscess  of  the  glands  delays  healing,  and  is  useless  itself  for  any 
purposes  of  repair.  It  must  therefore  be  destroyed,  however  large  the  resulting 
sore  may  at  first  appear  to  be.  This  may  be  done  by  means  of  potassa  fusa, 
but  cutting  it  with  scissors  in  a number  of  lines  radiating  from  the  central 
opening  will  usually  make  it  in  great  part  melt  away,  and  at  the  same  time  is 
free  from  the  risk  of  destroying  more  than  is  necessary. 

Extirpation  of  chronically  inflamed  and  caseating  lymphatic  glands  has 
been  recommended  with  the  view  of  preventing  general  tubercular  infection ; 
but  for  this  reason  alone  it  is  not  to  be  recommended.  It  is  impossible  in 
the  vast  majority  of  cases  to  remove  all  or  nearly  all  the  affected  glands,  and 
if  undertaken,  it  may  lead  to  more  serious  and  extensive  dissections  than 
might  at  first  appear  requisite  ; for  a chain  of  diseased  glands  often  extends 
a considerable  distance,  and  after  one  has  been  removed,  others  come  into 
sight.  Cases,  however,  occasionally  occur,  in  which  such  a procedure  may  be 
deemed  advisable,  the  affected  glands  being  large  and  indurated,  and  the 
disease  of  many  years’  standing  ; their  extirpation  may  then  be  proper,  and  I 
have  not  unfrequently  had  occasion  in  such  circumstances  to  remove  them 
from  the  axilla,  from  the  submaxillary  region,  and  from  the  posterior  triangle 
of  the  neck. 

The  constitutional  treatment  of  chronic  strumous  disease  of  the  glands  is 
fully  described  in  the  Chapter  on  Scrofula  and  Tubercle,  Vol.  I.,  p.  1063. 
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LYMPHADENOMA. 

This  disease  has  been  already  described  in  the  Chapter  on  Tumours  (Vol.  I., 
p.  991),  and  but  little  remains  to  be  said  concerning  it.  When  the  disease  is 
limited  to  the  lymphatic  glands,  the  cpiestion  of  their  removal  often  comes 
before  the  Surgeon. 

If  the  tumour  be  large  and  single,  or  composed  of  an  agglomeration  of 
multiple  masses,  and  so  situated  that  it  can  be  taken  out  with  safety,  its 
removal  is  proper,  and  should  be  practised.  I have  several  times  removed 
large  Ijunphadenomata  from  the  axilla  and  upper  part  of  the  neck  with  great 
advantage.  Even  when  the  disease  is  multiple,  single  large  masses  that  are 
sources  of  special  trouble  should  be  dissected  out.  In  one  such  case  a tumour, 
which  was  as  large  as  a fist,  was  removed,  in  University  College  Hospital, 
from  the  axilla.  The  patient,  a delicate  woman,  had  a group  of  similar 
growths  in  the  neck,  which  had  remained  stationary  for  twenty  years. 

The  operation  should  not  be  undertaken  when  the  patient  is  very  weak  or 
aiuemic,  and  more  especially  when  there  is  persistent  elevation  of  temperature. 


Fig.  423.— Lymphadenoma  of  Glands  at  Boot  of  the  Neck. 


The  accompanying  figure  (Fig.  42:1)  from  a patient  under  the  care  of 
Christopher  Heath  is  a good  illustration  of  the  appearances  produced  by  this 
disease  when  affecting  the  glands  at  the  root  of  the  neck. 

With  the  exception  of  lymphadenoma,  the  lymphatic  glands  are  singularly 
exempt  from  the  growth  of  primary  tumours.  Round-cell  sarcoma  is  said 
occasionally  to  be  met  with,  but  it  is  probable  that  some  of  the  tumours 
formerly  described  under  that  name  would  now  be  classed  as  lymphadenomata. 
Secondary  tumours  are,  however,  extremely  common.  All  forms  of  cancer  tend 
to  affect  the  glands  at  an  early  period  of  their  gi’owth.  Round-celled  and  melanotic 
sarcomata  also  frequently  give  rise  to  secondary  tumours  in  the  glands 
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VENOUS  THROMBOSIS. 

Thrombosis  or  coagulation  of  the  blood  in  the  vessels  during  life  is  very 
coininon  in  the  veins. 

Causes. — The  views  generally  entertained  at  the  present  time  with  regard 
to  coagulation  are  that  fibrin  does  not  exist  as  such  in  the  blood,  but  is 
formed  by  the  union  of  two  substances,  fibrinogen  and  paraglobulin,  under 
the  influence  of  a third  body  of  the  nature  of  a ferment,  known  as  the  fibrin- 
ferment.  The  fibrinogen  is  always  normally  present  in  the  blood  plasma  and 
the  paraglobulin  is  supposed  to  be  contained  chiefly  in  the  white  corpuscles. 
The  fibrin-ferment  is  not  supposed  to  be  present  in  a free  state  in  the  blood 
as  it  circulates  in  the  body,  but  is  liberated  from  the  Avhite  corpuscles  under 
certain  conditions.  Blood,  in  contact  with  the  walls  of  vessels,  which,  to  use 
Cohnheim’s  expression,  are  in  a state  of  “ physiological  integrity,”  shows  no 
tendency  to  coagulate,  but  when  it  is  brought  in  contact  with  dead  matter 
clotting  takes  place.  In  the  same  way,  if  the  integrity  of  the  vessels  is 
damaged  by  disease  or  injury  fibrin  becomes  deposited  at  the  damaged  spot. 
The  presence  of  free  ferment  in  the  blood  may  also  cause  coagulation  in  the 
living  body.  Kohler  has  shown  that  if  a sufficient  quantity  of  fibrin-ferment 
be  experimentally  introduced  into  the  blood-stream,  rapid  coagulation  will  take 
place,  even  in  contact  with  healthy  vessels.  If  a smaller  quantity  is  injected 
there  is  severe  febrile  disturbance,  but  thrombosis  does  not  take  place,  the 
influence  of  the  healthy  walls  of  the  vessels  being  then  supposed  to  be 
sufficient  to  arrest  coagulation  until  the  ferment  is  eliminated  from  the  blood. 
Ketardation,  or  arrest  of  the  blood-stream,  acts  as  a powerful  predisposing 
cause  of  thrombosis.  These  conditions  apply  equally  to  all  vessels,  whether 
arteries,  capillaries,  or  veins,  but  we  have  to  consider  them  here  in  reference 
to  the  veins  only. 

The  causes  of  venous  thrombosis  may  thus  be  classified  : — 

1.  Changes  in  the  condition  of  the  wall  of  the  vessel  due  to  (a)  injury  ; 

{]))  inflammation  ; (c)  degeneration. 

2.  Altered  conditions  of  the  blood  in  which  there  is  supposed  to  be  a libera-  ’ 
tion  of  the  ferment. 

2).  Retardation  or  arrest  of  the  blood-stream  ; due  to  (a)  diminished  vis  a 
tergo ; (J)  pressure  on  the  vessel  ; (c)  interruption  of  its  continuity  ; (d)  | 

obstruction  by  a thrombus  due  to  any  of  the  preceding  causes. 

1 . Changes  in  the  wall  of  the  vessel. 

a.  Injury. — The  effect  of  any  severe  injury  to  the  coats  of  a vein  is 
either  to  extinguish,  or  so  far  to  diminish,  the  vitality  of  the  injured  part, 
that  it  behaves  towards  the  blood  as  a foreign  body,  and  a coagulum  is  formed 
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on  the  damaged  part  just  as  it  would  be  on  a piece  of  wire  introduced  into  the 
vein.  Veins  are  occasionally  penetrated  by  foreign  bodies,  as  when  a ligature 
is  accidentally  passed  through  a vein  in  ligaturing  a contiguous  artery.  Under 
these  circumstances  a clot  will  quickly  form  upon  the  foreign  body. 

h.  Injlammation. — Tt  has  already  been  pointed  out  in  the  Chapter  on  Tn- 
flammation  that  the  most  essential  feature  of  the  process  is  a diminished 
vitality  of  the  affected  part  to  a degree  short  of  actual  death.  If  the 
inflammation  is  sufficiently  intense  the  wall  of  an  inflamed  vein  behaves 
towards  the  contained  blood  as  if  it  were  dead  matter,  and  coagulation 
consequently  takes  place.  Thrombosis  thus  forms  a marked  feature  of  all 
forms  of  phlebitis.  The  causes  of  inflammation  of  veins  will  be  described 
later  on  (see  Phlebitis). 

c.  Degeneration. — Degeneration  of  the  coats  is  less  marked  in  the  veins 
than  in  the  arteries.  In  varicose  veins,  the  middle  coat  is  greatly  thickened 
by  the  growth  of  fibroid  tissue,  and  calcareous  plates  are  sometimes  met  with 
in  it ; but  the  endothelial  lining  is  usually  intact,  and  consequently  thrombosis 
comparatively  rarely  takes  place  as  a consequence  of  this  alone. 

2.  Altered  conditions  of  the  blood. — The  exact  nature  of  the  changes  of  the 
blood  that  predispose  to  thrombosis  is  very  imperfectly  known.  The  experi- 
ments before  alluded  to  show  that  an  excess  of  free  ferment  in  the  blood  may 
act  as  a powerful  predisposing  cause,  or  even  the  sole  cause  of  coagulation. 
In  septiemmia,  pyaemia,  and  many  other  acute  febrile  diseases,  there  is  con- 
siderable destruction  of  corpuscles,  and  very  probably  in  this  way  ferment  is 
liberated,  and  it  is  well  known  that  thrombosis  is  common  in  these  affections. 
The  mere  excess  of  white  corpuscles,  such  as  is  observed  in  leucocythmmia, 
does  not  seem  to  predispose  in  any  great  degree  to  thrombosis.  Koch  has 
obsen’ed,  in  pyaemia  experimentally  induced  in  animals,  thrombosis  of  small 
vessels  apparently  originating  in  the  plugging  of  the  channel  by  microscopic 
organisms,  and  possibly  some  such  condition  may  be  concerned  in  some  cases 
of  venous  thrombosis. 

3.  Retardation  of  the  bloodstream. — Perfect  rest  of  the  blood  when  with- 
di-a\vTi  from  the  body  delays  coagulation,  and  free  movement  hastens  it. 
It  is  impossible,  therefore,  to  suppose  that  retardation  or  aiTest  of  the  flow 
Ciin  act  directly  as  a cause  of  thrombosis.  Nothing,  however,  is  more  certain 
than  that  it  does  form  one  of  the  most  important  causes  of  coagulation  in  the 
living  vessels.  It  may  act  in  various  ways.  First,  if  the  arrest  of  the 
circulation  be  complete  and  of  sufficient  duration,  the  vitality  of  the  part  will 
suffer  until  the  vessels  come  to  act  as  foreign  bodies  and  coagulation  takes 
place.  Secondly,  if  a part  of  the  vein  is  already  diseased  or  injured  the 
retardation  of  the  blood-stream  will  favour  the  adhesion  of  the  white 
corpuscles  to  the  unhealthy  surface,  which  is  the  first  step  in  thrombosis 
when  the  blood  is  still  moving.  Thirdly,  if  the  blood  stagnate  for  a sufficient 
time  the  white  corpuscles  may  perish  from  waut  of  oxygen  and  disintegi’ate, 
thus  liberating  the  ferment  and  inducing  coagulation.  Lastly,  it  is  possible 
that  the  nutrition  of  the  endothelium  may  suffer  from  arrest  of  the  flow  of 
blood  through  the  vessel  even  when  the  circulation  through  the  surrounding 
tissues  is  sufficiently  active  to  maintain  their  vitality. 

Retardation  or  arrest  of  the  blood-stream  may  arise  {a)  from  diminished 
vis  a tergo.  This  may  l)e  due  to  want  of  power  in  the  heart  from  old  age, 
ba<l  nourishment,  exhausting  fevers,  or  from  shock  or  loss  of  blood  from  injury 
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or  operation.  Interrujition  to  the  proper  distrilmtion  of  the  force  tlirou^li 
Avaiit  of  elasticity  in  the  arteries  acts  in  tlie  same  way.  Obstruction  of  the 
main  artery  of  a limb  or  arrest  of  the  capillaiy  circulation  from  wliich  a vein 
derives  its  blood,  will  in  like  manner  retard  the  venous  flow.  Another  very 
common  cause  of  retardation  or  arrest  of  the  blood-stream  in  the  veins  is  the 
obstruction  caused  by  the  presence  of  a tumour,  or  the  contraction  following 
chronic  inflammation  of  the  connective  tissue  of  an  organ  ; examples  of  these 
conditions  may  be  frequently  seen  in  the  iliac  veius  pressed  upon  by  a 
pregnant  uterus,  or  an  ovarian  tumour,  and  in  the  vessels  of  a cirrhotic 
liver  ; and  it  must  be  remembered  that  a tight  bandage  may  act  in  the  same 
way. 

When  a vein  is  divided  in  a surgical  operation,  it  empties  itself  and  becomes 
collapsed  as  far  as  the  next  pair  of  valves,  but  above  these  it  may  remain  full 
of  stagnant  blood  up  to  the  point  at  which  another  vein  enters  the  trunk. 
When  a vein  is  ligatured  in  its  continuity  there  will  be,  in  addition,  stagnation 
of  blood  below  as  far  as  the  next  collateral  branch. 

When  the  circulation  is  too  feeble  to  press  the  valves  back  against  the  walls 
of  the  vessel,  or  when  in  consequence  of  dilatation  they  are  never  properly 
closed,  but  project  into  the  lumen  of  the  vein,  it  not  uncommonly  happens 
that  stagnation  takes  place  in  the  sinuses  of  the  valves,  and  small  thrombi 
may  thus  form,  which  finally  project  into  the  lumen  of  the  vessel,  and  by 
gradual  increase  may  at  last  close  it  completely. 

The  Process  of  Thrombosis. — Thrombosis  may  take  place  while  the 
blood  is  moving,  the  lumen  of  the  vein  becoming  gradually  filled  with  the 
coaguliim,  or  while  the  blood  is  at  rest. 

The  appearance  of  the  thrombus  varies  with  the  conditions  under  which 
it  is  formed,  much  as  the  coagulum  obtained  by  whipping  blood  differs 
from  that  formed  when  freshly  shed  blood  is  allowed  to  coagulate  undis- 
turbed in  a vessel.  The  process  of  thrombosis  has  been  observed  experimen- 
tally by  Zahn  in  the  veins  of  the  mesentery  and  tongue  of  the  frog.  A large 
vein  being  chosen,  its  walls  were  injured  by  placing  a crystal  of  common  salt 
near  or  directly  over  it.  On  watching  the  injured  spot,  the  white  corpuscles 
of  the  passing  blood  were  seen  to  adhere  to  it  until  they  were  heaped  up, 
sometimes  to  such  an  extent  as  to  completely  obstruct  the  vein.  If  the  caustic 
action  of  the  salt  had  not  been  very  severe  they  might  break  loose  again  and 
pass  away  into  the  blood-stream  ; if  it  had  been  more  powerful  the  corpuscles 
remained  adherent.  After  some  hours  they  were  seen  to  undergo  a marked 
change.  The  greater  part  disintegrated,  their  outline  being  lost  and  their 
nuclei  no  longer  being  recognizable,  and  a fine  granular  mass,  having  the 
appearance  of  freshly-formed  fibrin,  appeared  in  the  place  they  formerly 
occupied.  This  observation  is  in  harmony  with  the  view  that  the  liberation 
of  the  ferment  by  disintegration  of  the  white  corpuscles  plays  an  important 
part  in  the  process  of  coagulation.  The  thrombus  thus  formed  was  in  some 
cases  pure  white  in  colour,  but  more  commonly  a few  red  corpuscles  were 
entangled  amongst  the  white.  The  more  rapidly  the  plugging  of  the  vessel 
took  place  the  more  red  corpuscles  were  entangled  in  the  thrombus.  When 
coagulation  takes  place  in  a vessel  in  which  the  flow  is  completely  arrested  the 
clot  differs  in  no  respect  from  that  formed  in  blood  drawn  from  the  body.  It 
entangles  in  its  meshes  all  the  corpuscles,  both  red  and  white,  and  presents 
the  familiar  dark  red  colour. 
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These  observations  explain  the  dilTerent  appearances  of  the  thrombus  under 
the  different  circumstances  in  ^Yhich  thrombosis  takes  place.  The  clot  formed 
above  an  injury  which  completely  obstructs  a vein,  as  \vhen  it  is  divided  or 
tied,  is  uniform  in  structure,  dark  red  in  colour,  and  at  first  but  loosely 
adherent  to  the  inner  coat  of  the  vessel.  At  a later  period,  as  in  the  case  of 
a ligatured  artery,  it  becomes  denser  in  consistence  from  contraction,  and 
more  firmly  adherent,  and  loses  its  colour  in  consequence  of  disintegration  of 
the  red  coi-puscles.  A thrombus  formed  by  gradual  deposit  from  the  circu- 
lating blood  upon  the  unhealthy  walls  of  a vein  is  either  white  or  mixed  in 
tint,  according  to  the  rapidity  with  which  it  is  formed.  It  is  firmly  adherent 
to  the  inner  coat  of  the  vein  and  laminated  in  structure.  Microscopic 
examination  shows  it  to  contain  few  red  disks,  but  numerous  white  corpuscles 
which  have  escaped  disintegTation  are  usually  found  between  the  lamium. 

As  a rule  the  thrombi  arising  in  cases  in  which  an  altered  condition  of  the 
blood  is  supposed  to  be  the  cause  of  coagulation  are  white  or  mixed,  the 
fibrin  being  deposited  gradually  on  the  walls  of  the  vein,  stai’ting  from  some 
point  where  from  disease  or  injury  the  endothelium  is  damaged. 

When  a vein  is  completely  obliterated  by  a white  thrombus,  the  stagnant 
blood  on  each  side  coagulates,  forming  a red  clot  adherent  to  the  white.  After 
death  a further  extension  of  this  red  clot  takes  place.  These  post-mortem 
clots  are  recognized  by  their  softness  and  by  their  floating  free  in  the  vessel. 

Comil  and  Eaimer  have  supposed  that  in  many  cases  at  least  the  central 
portion  of  a laminated  clot,  and  not  its  peripheral  layers,  are  the  oldest,  the 
flbrin  having  been  first  deposited  on  the  wall  of  the  vein  and  then  separated 
from  it  by  contraction,  though  prevented  from  passing  on  towards  the  heart 
by  the  prolongations  extending  into  the  collateral  branches.  This  view,  how- 
ever, seems  far  from  probable.  The  only  appearance  suggesting  such  a 
process  is  met  with  in  the  clots  extending  from  the  heart  into  the  pulmonary 
artery  in  cases  of  cardiac  thrombosis.  These  are  commonly  found  to  fill  the 
vessel  incompletely,  and  often  present  perfect  casts  of  the  pulmonary  valves. 
In  these  cases,  however,  the  coagulation  takes  place  immediately  before  death, 
and  very  probably  the  contraction  is  post-mortem. 

The  Fate  of  the  Thrombus  varies  according  to  the  circumstances  in 
which  it  is  placed  and  the  causes  of  its  formation.  Thrombi  arising  from 
injury  undergo  the  same  changes  as  those  forming  in  arteries  under  similar 
circumstances  (Vol.  I.,  p.  297).  The  restoration  of  the  channel  through  a 
vein,  when  the  continuity  of  its  walls  has  not  been  interrupted,  takes  place 
more  readily  than  in  similar  conditions  in  the  arteries.  It  is  possible  that  in 
some  cases  this  may  result  from  disintegration  of  the  clot,  the  debris  being 
carried  away  and  lodged  in  the  lungs,  where,  if  non-infective  in  character, 
they  would  cause  no  serious  symptoms.  The  normal  process  of  restoration, 
however,  is  effected  by  the  clot  becoming  infiltrated  by  new  cells  proceeding 
from  the  wall  of  the  vessel,  as  in  the  permanent  closure  of  a divided  vein. 
Xew  vessels  aftenvards  penetrate  amongst  these  cells,  and  by  means  of  these 
a communication  is  established  between  the  permeable  portions  of  the  vein 
above  and  below  the  clot.  The  channel,  at  first  small,  gradually  enlarges  by 
absoi-ptioii  of  new  tissue  through  which  it  passes,  and  thus,  at  last,  the  full 
calibre  of  the  vein  is  restored. 

Softenimj  and  JJisintpfjration  arc  common  changes  when  the  thrombus  has 
been  formed  in  consequence  of  inflammation  of  the  vein,  or  as  a result  of  those 
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altered  conditions  of  the  blood  which  accompany  septiccemia  oi-  mali^niant 
fevers.  It  is  a very  frequent  occurrence  Avhen  the  alfected  vein  leads  from 
a wound,  the  discliarges  of  Avhich  are  in  a septic  state,  or  from  an  area 
affected  with  some  infective  inflammation,  as  in  acute  necrosis  of  bone. 

Softening  most  commonly  takes  place  in  white  or  mixed  thrombi.  It  com- 
mences in  the  centre  of  the  clot  at  the  part  furthest  removed  from  the  Avails 
of  the  A^ein.  The  clot  if  mixed  becomes  completely  decolourized,  and  gi’adually 
breaks  doAvn  into  a creamy  fluid  resembling  pus  in  appearance.  Microscopic 
examination,  hoAvever,  sIioaa's  that  it  is  not  pure  pus.  In  some  cases  it  is 
composed  merely  of  granular  debris,  no  corpuscles  of  any  kind  being  recog- 
nizable ; in  others  a certain  number  of  pus  cells  may  be  mixed  Avith  the 
debris.  These  are  Avhite  corpuscles,  which  Avere  cither  contained  in  the  clot 
and  haA’e  escaped  disintegration,  or  have  Avandered  into  it  from  the  sun’ound- 
ing  parts.  In  most  cases  in  which  softening  takes  place,  micrococci  ai’e 
found  in  abundance  in  the  puriform  fluid.  The  effects  of  the  process  of 
softening  Avill  be  discussed  immediately. 

Ccdcijication  of  a Thrombus  is  of  rare  occurrence.  It  occurs  chiefly  in  the 
small  clots  that  form  in  A^aricose  veins  in  the  pouches  behind  the  A'alves. 
These  calcified  clots  form  small  rounded  bodies,  var}ing  in  size  from  a mustard 
seed  to  a pea,  and  are  known  by  the  name  of  phleboliths. 

Effects  of  Thrombosis. — The  first  effect  of  thrombosis  when  not  arising 
from  obstruction  is  necessarily  to  arrest  the  floAV  of  blood  through  the  A’ein. 
If  a single  superficial  vein  is  obstructed,  this  may  cause  no  marked  symptoms  ; 
but  when  the  clot  is  situated  in  a main  trunk,  as  in  the  femoral  at  the  groin, 
great  oedema  of  the  parts  below  results.  This  is  commonly  seen  in  the  so- 
called  “ Avhite-leg,”  which  occiu's  after  labour.  If  the  A'ein  remains  perma- 
nently obstructed,  the  oedema  may  subside  after  some  weeks  or  months,  the 
collateral  A^eins  gradually  dilating,  and  the  free  return  of  blood  being  thus  re- 
established. In  other  cases  the  oedema  diminishes,  but  does  not  completely 
disappear,  the  Innb  swelling  considerably  wdien  in  a dependent  position.  AVhen 
this  occurs,  the  areolar  tissue  is  indurated,  the  oedema  becoming  more  “ solid  ” 
as  time  goes  on.  The  nutrition  of  the  parts  is  interfered  with,  and  chronic 
eczema  or  ulceration  of  the  skin  from  slight  causes  is  not  uncommon. 

The  relation  of  thrombosis  to  inflammation  of  the  vein  is  a subject  on 
which  there  has  been  considerable  difference  of  opinion.  Pathologists  in  the 
early  part  of  the  century  regarded  the  presence  of  a thrombus  in  a vein, 
except  when  obviously  due  to  mechanical  causes  arresting  the  flow  of  blood, 
as  evidence  of  previous  inflammation  of  the  coats  of  the  vessel.  Some  later 
pathologists  on  the  other  hand  have  maintained  that  when  thrombosis  is 
found  associated  with  inflammation  of  the  coats  of  a vein,  the  latter  condition 
is  alAvays  secondary  to  the  former.  The  truth  probably  lies  between  the  tAvo 
views.  A vein  may  become  inflamed  as  the  result  of  mechanical  violence,  or 
of  being  laid  bare  in  an  operation,  and  subsequently  exposed  to  the  contact 
of  decomposing  discharges,  or  by  being  implicated  in  unhealthy  ulceration  of 
the  suiTounding  structures.  In  other  cases  diffuse  inflammation  may  s])read 
from  a septic  Avound  in  the  loose  areolar  tissue  surrounding  the  vein.  In  all 
these  conditions  the  phlebitis  precedes  the  thrombosis.  The  opposite  condi- 
tion may  be  met  Avith  Avhen  a vein  has  been  Avounded,  and  its  divided  end 
filled  Avith  a clot  is  exposed  in  a septic  wound.  The  clot  then  becomes  im- 
pregnated Avith  septic  matter,  and  fresh  coagulation  takes  place  upon  its 
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proximal  extremity  ; septic  disintegration  of  the  clot  follows,  and  the  coats  of 
the  vein  become  inflamed  from  the  contact  of  the  irritating  products  of  the 
process.  Thus  a spreading  thrombosis,  followed  by  disintegration  of  the  clot 
' and  inflammation  of  tlic  vein,  may  be  set  up.  This  is  a condition  frequently 
met  with  in  pymmia,  and  is  especially  common  in  the  infective  inflammation 
of  bone  known  as  acute  necrosis.  In  some  cases  of  ])ymmia,  thrombosis,  with 
softenimr  of  the  thrombus  and  inflammation  of  the  coats  of  the  vein,  is  met 
with  in  parts  having  no  connexion  with  the  original  wound.  Here  also  it  is 
only  reasonable  to  suppose  that  the  irritating  properties  of  the  thrombus  are 
due  to  the  presence  of  the  infective  material  in  the  blood  from  which  it  is 
formed.  Simple  coagulation  of  healthy  blood  in  a vein  does  not  cause  acute 
inflammation  of  the  coats  of  the  vessel.  After  the  operation  for  varix  the 
vein  can  often  be  clearly  felt  on  each  side  of  the  obliterated  spot  as  a solid 
• cord,  but  none  of  the  signs  of  phlebitis  are  present. 

The  most  serious  consequence  of  venous  thrombosis  is  Embolism,  or  the 
separation  of  a clot,  and  its  entry  into  the  circulation.  When  the  formation 
of  the  thrombus  has  been  due  to  mechanical  injury,  this  complication  rarely 
takes  place.  Occasionally,  however,  after  a surgical  operation  or  parturition, 
a large  clot  may  be  dislodged  and  cause  sudden  death  by  obstructing  the 
pulmonar}'  artery.  If  the  clot  is  not  large  enough  to  obstruct  the  main  trunk 
of  the  arteiy,  it  may  lodge  in  a smaller  branch.  A typical  case  of  this  kind 
occurred  not  long  ago  in  Univei’sity  College  Hospital.  The  patient  had  been 
confined  to  bed  for  some  weeks  with  a compound  dislocation  of  the  ankle ; 
the  wound  was  nearly  healed,  and  he  was  apparently  in  good  health.  He 
suddenly  woke  from  sleep  with  a violent  pain,  whicli  seemed  to  shoot  up 
from  his  leg  to  his  chest.  There  was  immediately  intense  sense  of  dyspnoea, 
although  the  air  entered  the  lungs  freely ; the  pulse  rose  to  120,  and  the  action 
of  the  heart  was  violent  and  iiTegular.  The  symptoms  gradually  subsided, 
and  on  the  third  day  after  the  attack  he  expectorated  a small  quantity  of 
blood.  Within  a few  hours  of  the  attack,  the  symptoms  of  obstruction  of 
the  femoral  vein  manifested  themselves.  It  was  slightly  tender,  and  could 
be  felt  as  a hard  cord,  and  great  oedema  of  the  limb  appeared.  Some  weeks 
after  the  veins  of  the  opposite  limb  became  plugged  in  the  same  way,  but  no 
embolism  took  place. 

Embolism  is  more  commonly  the  result  of  softening  and  disintegration  of 
the  clot.  It  is  possible  tliat  a healthy  clot  may  in  this  way  be  removed 
without  giving  rise  to  any  definite  symptoms.  When  the  softening  is  due  to 
the  septic  changes  in  the  thrombus,  or  when  the  clot  is  impregnated  with  the 
products  of  an  infective  inflammation  of  any  kind,  the  virulent  fragments 
set  up  inflammation  wherever  they  lodge,  giving  rise  to  the  form  of  general 
infection  known  as  embolic  pymmia.  The  pathological  effects  of  simple  and 
infective  embolism  have  been  already  described  (see  Pyaemia,  Vol.  I.). 

A softening  thrombus  does  not  necessarily  give  rise  to  embolism.  In  the 
common  fonn  of  so-called  idiopathic  phlebitis,  suppuration  frequently  takes 
place  round  the  thrombosed  vein,  the  middle  part  of  the  thrombus  is  softened, 
the  walls  of  the  vein  give  way,  and  the  debris  of  the  clot  are  discharged  A\ith 
the  pus  of  the  aljscess.  In  these  cases  a portion  of  the  thrombus  on  each  side 
remains  unsoftened,  and  undergoes  the  ordinary  changes  observed  in  closure 
of  a divided  vessel. 

The  Sympto.ms  of  thrombosis  are  merely  those  of  obstruction  of  the  vein. 
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If  superficial,  the  Tein  can  be  felt  as  a hard  cord,  with  knot-like  projections  at 
tlie  situations  of  the  yalves.  If  a deep  vein  is  affected,  there  is  oedema  of  the 
part  fi’oin  which  it  comes,  often  with  dilatation  of  tlie  superficial  veins.  Tlie 
swollen  parts  arc  white,  and  pit  deeply  on  pressure.  When  the  coats  of  the 
vein  are  inflamed,  the  symptoms  of  phlebitis  to  be  presently  described  will  be 
manifest. 

The  Treatment  depends  entirely  on  the  cause.  When  it  is  a part  of  the 
pyEemic  process,  it  is  that  of  pyrnmia  ; when  associated  with  phlebitis,  it  must 
be  treated  as  described  under  that  disease.  CEdema  must  be  treated  by  eleva- 
tion of  the  limb  and  careful  bandaging  with  an  elastic  or  stocking  bandage.  In 
all  cases  perfect  rest  of  the  part  must  be  maintained  in  order  to  obviate 
as  far  as  possible  the  risk  of  embolism. 

PHLEBITIS. 

Infiammaiion  of  the  Veins  originally  studied  by  Hunter,  has  in  later  years 
attracted  the  attention  of  many  distinguished  Continental  and  British  patho- 
logists, amongst  whom  may  be  specially  mentioned  Breschet,  Velpeau,  Cru- 
veilhier,  Arnott,  Henry  Lee,  Tessier,  and  Virchow. 

Causes. — Phlebitis  may  arise  from  injury  of  the  coats  of  the  vein,  from 
inflammation  of  the  tissue  surrounding  it,  periphlebitis,  or  from  the  formation 
of  an  unhealthy  thrombus  within  it.  Each  of  these  causes  may  occur  sepa- 
rately, but  frequently  more  than  one  are  concerned  in  the  process.  In  other 
cases  phlebitis  is  said  to  be  idiopathic,  which  means  that  the  cause  cannot  be 
accurately  ascertained. 

Tramiiatic  phlebitis  may  be  simple  and  localized,  or  septic  and  spreading. 
The  coats  of  a vein,  in  the  same  way  as  any  other  tissue,  become  inflamed  if 
submitted  to  any  injuiy  of  sufficient  intensity,  whether  it  be  the  application 
of  a ligature  in  a surgical  operation,  accidental  mechanical  violence,  or  the 
action  of  caustics.  As  the  result  of  the  injury,  a clot  forms  within  the  vein, 
adherent  to  the  damaged  spot.  If  this  completely  occludes  the  vessel,  it 
extends  upwards  and  downwards  as  far  as  the  vein  contains  stagnant  blood. 
The  inflammation  is  however  limited  to  the  injured  spot,  and  shows  no 
tendency  to  extend.  Ultimately  the  clot  may  become  absorbed,  and  the 
channel  of  the  vein  restored,  or  the  vessel  may  become  pennanently  obliterated 
by  the  processes  already  described  as  occuiTing  in  arteries  under  similar 
circumstances. 

Traumatic  phlebitis  does  not  however  always  run  this  simple  course.  When 
the  discharges  of  the  wound  through  which  the  vein  has  been  injured  are  in 
a septic  condition,  and  the  plugged  vein  is  exposed  to  the  direct  contact  of 
putrid  matter,  the  thrombus  may  become  infected.  It  then  softens  and 
decomposes,  and  thus  excites  inflammation  in  the  coats  of  the  vein,  spreading 
beyond  the  part  originally  injured.  Fresh  clot,  which  in  its  turn  decomposes, 
forms  in  the  vein  as  far  as  the  inflammation  extends  ; and  so  the  process  may 
spread  until  some  part  is  reached  at  which  a large  vein  joins  the  affected 
trunk,  when  fragments  of  the  softening  clot  are  washed  on,  giving  rise  to  the 
dissemination  of  septic  emboli  and  pyeemia.  It  is  this  form  of  spreading 
phlebitis  that  was  formerly  so  common  in  hospital  practice.  The  earlier 
pathologists  regarded  the  spreading  inflammation  of  the  vein  as  the  primary 
cause  of  the  mischief,  whereas  it  is  evident  that  it  is  really  due  to  the  changes 
taking  place  in  the  thrombus. 
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Spreading  phlebitis  may  arise  also  Avithout  an  injury  in  the  veins  leading 
from  many  infective  inflammations.  Either  the  trunk  may  be  involved  in 
the  inflamed  area  or  thrombosis  may  extend  into  it  from  the  smaller  veins  and 
A'eimles.  In  either  case  the  clot  becomes  impregnated  Avith  the  infective 
material,  and  undergoes  changes  of  the  same  character  as  those  just 
described. 

In  some  cases  of  pyo3mia  or  septicajinia,  thrombosis  may  occur,  as  has  been 
already  pointed  out,  in  parts  distant  from  the  seat  of  infection,  and  in  these 
j cases  it  softens  and  causes  inflammation  of  the  coats  of  the  vessel.  It  is  a 
possible  explanation  of  this  phenomenon  that  the  blood  contains  before  coagu- 
lation some  noxious  material,  Avhich  causes  the  subsequent  softening  and  dis- 
integration. In  support  of  this  theory  is  the  fact  that  micrococci  are  found 
abundantly  in  the  debris  of  the  broken  doAvn  clot. 

Diffiise  inflammation  spreading  from  an  unhealthy  AAmund  along  the  areolar 
tissue  surrounding  a vein  may,  in.  some  cases,  give  rise  to  inflammation  of  its 
coats. 

In  addition  to  the  above  forms  of  the  disease,  phlebitis  is  frequently  met 
Avith  Avithout  our  being  able  definitely  to  explain  its  mode  of  origin,  and  it 
has  therefore  been  said  to  be  idiopathic.  This  form  almost  invariably  affects 
one  of  the  large  veins  of  the  lower  extremity,  usually  the  saphena,  but  occa- 
sionally the  popliteal,  femoral,  or  iliac.  Most  commonly  the  vein  attacked  has 
long  suffered  from  varix.  It  seems  to  be  most  frequent  Avhen  erysipelas  is 
epidemic,  but  the  relation  betAveen  the  two  affections  is  not  proved.  The 
inflammation  extends  to  the  surrounding  areolar  tissue,  and  may  occasionally, 
but  rarely,  end  in  suppuration.  The  clot  then  disintegrates,  the  Avails  of  the 
vein  give  way,  and  the  debris  mix  with  the  surrounding  pus  ; but  even  Avhen 
this  happens,  there  is  but  little  tendency  to  extension  of  the  mischief,  the 
disintegrating  clot  being  shut  off  on  each  side  by  an  adherent  unsoftened 
thrombus.  When  suppuration  does  not  follow  the  risk  of  disintegration  and 
embolism  is  very  slight,  but  it  does  sometimes  occur  and  cause  death. 

Sir  James  Paget  has  pointed  out  that  “ idiopathic  ” phlebitis  commonly 
affecting  the  long  saphenous,  but  occasionally  the  deeper  veins,  is  not  uncom- 
mon in  gouty  subjects.  It  may  occur  in  different  parts  of  the  same  vein  at 
the  same  time,  and  is  very  liable  to  relapses.  He  has  termed  the  affection 
“ gouty  phlebitis,”  and  believes  that  it  commences  as  a gouty  inflammation  of 
the  coats  of  the  vein. 

Pathological  Axatomy. — The  coats  of  an  inflamed  vein  arc  swollen  and 
rigid,  and  of  a redder  tint  than  natural  from  injection  of  the  vessels  of  the 
outer  coat.  The  surrounding  tissues  are  usually  oedematous.  In  septic  or 
infective  phlebitis  the  walls  of  the  vein  are  softened,  and  often  give  Avay 
opposite  the  disintegrating  portions  of  the  clot  ; and  wherever  this  happens 
a collection  of  pus  forms  outside  the  vessel.  The  conditions  of  the  thrombi 
in  inflamed  veins  have  already  been  sufficiently  described  (sec  Yenous  Throm- 
bosis). IMicroscopic  examination  shoAvs  the  coats  of  the  A-eiu  to  be  infiltrated 
with  small  round  cells  ; the  endothelium  is  at  first  SAVollen,  and  if  softening 
of  the  thrombus  takes  place  is  lost  in  the  disintegi’ating  clot. 

Symptoms. — In  idiopathic  or  gouty  phlebitis  of  a superficial  A'ein  the 
symptoms  arc  very  evident.  The  patient  has  usually  suffered  from  A-aricosc 
veins  before  the  attack.  The  inflammation  is  localized,  usually  affecting  a fcAA' 
inches  of  the  vessel,  and  sometimes  two  or  more  parts  at  the  same  time.  The 
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Tcin  becomes  liarcl,  swollen,  knobbed,  and  painful,  the  knobs  constituting^ 
distinct  enlargements  opposite  the  valves,  or  in  the  ])onch-like  dihitations  of 
the  varicose  vein.  The  skin  covering  it  assumes  a reddish  purple  colour,  and 
there  may  be  stiffness,  or  inability  to  move  the  limb.  There  may  perhaps  be 
no  pain  when  the  limb  is  at  rest,  but  in  some  cases  there  are  severe  shocks  of 
pain,  resembling  neuralgia,  darting  through  the  limb.  In  all  cases  there  is 
acute  tenderness  over  the  course  of  the  vessel.  There  is  always  some  oedema 
around  the  inflamed  vein,  but  if  a single  superficial  vein  is  affected  there  is 
but  little  swelling  of  the  parts  that  supply  it  with  blood,  owing  to  its  free 
communications  with  the  deep  veins. 

When  the  deep  veins  are  affected  the  most  marked  signs  are  deep-seated 
acute  pain  and  tenderness,  with  marked  oedema  of  the  parts  from  which  the 
vein  derives  its  blood.  This  oedematous  condition  of  the  limb  is  a most 
important  diagnostic  sign  of  deep-seated  phlebitis  when  the  vein  cannot  be 
felt  (as  in  the  pelvis  for  instance),  and  may  be  the  first  symptom  observed, 
coming  on  either  suddenly  or  gTadually.  The  oedema  may  give  rise  to  a hard, 
'white,  tense  condition  of  the  limb,  which  pits  on  pressure,  though  in  some 
cases  the  hardness  is  too  great  for  this,  such  as  is  seen  in  the  ordinary  “white 
leg  ” of  the  accoucheurs.  Occasionally  in  deep  phlebitis  the  limb  may  suddenly 
swell  to  a considerable  size  without  there  being  any  subcutaneous  oedema.  In 
phlebitis  of  the  deep  veins  of  the  leg  and  thigh,  the  calf  of  the  affected  limb 
may  suddenly  enlarge,  with  great  pain  and  much  distension  of  the  superficial 
veins  with  fluid  blood,  but  without  any  subcutaneous  oedema.  As  the  inflam- 
mation subsides  the  pain  and  tenderness  disappear  ; and  if  superficial,  the 
distended  vein,  with  its  solid  contents,  becomes  more  clearly  defined.  In 
varicose  veins  complete  obliteration  of  the  vessel  may  take  place,  the  hard 
cord  gradually  diminishing  in  size  till  it  is  no  longer  perceptible.  If  the 
deep-seated  veins  are  affected  the  oedema  continues  long  after  the  signs  of 
inflammation  have  disappeared,  perhaps  for  many  months,  till  either  the 
channel  of  the  vein  has  been  restored  or  the  superficial  veins  have  enlarged 
sufficiently  to  carry  back  the  blood  without  difficulty.  If  suppuration  takes 
place  in  phlebitis  of  a superficial  vein,  the  symptoms  are  those  of  an 
ordinary  acute  abscess.  When  the  deep  veins  are  affected,  the  symptoms  are 
less  clear  until  the  accumulation  becomes  of  sufficient  size  to  give  a distinct 
sense  of  fluctuation.  In  these  cases  there  is  but  little  fear  of  pyemia,  as 
the  vein  is  closed  by  a firm  adherent  clot  on  each  side  of  the  part  in  which 
suppuration  is  taking  place.  After  the  resulting  abscess  has  been  opened, 
however,  spreading  septic  phlebitis,  followed  by  pymmia,  is  very  apt  to  occur 
unless  proper  antiseptic  precautions  are  taken  to  prevent  it.  The  constitu- 
tional disturbance  in  the  form  of  phlebitis  is  not  severe  unless  suppuration 
takes  place,  and  even  then  it  speedily  subsides  as  soon  as  the  pus  is 
evacuated. 

The  symptoms  of  spreading  septic  phleWis  of  the  deep  veins  are  less 
evident,  being  concealed  more  or  less  completely  at  first  by  the  unhealthy 
inflammation  taking  place  in  the  part  from  which  the  mischief  has  started, 
and  later  on  by  the  gi’ave  constitutional  symptoms  of  pyajinia  which  speedily 
manifest  themselves.  Pain  and  tenderness  in  the  line  of  the  vein,  with 
considerable  oedema  rapidly  coming  on,  would  lead  to  a suspicion  of  its 
occurrence.  The  superficial  veins  are  less  commonly  affected,  but  should  it 
happen,  the  symptoms  are  those  just  described  of  superficial  phlebitis,  differing 
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only  ill  the  steady  extension  of  the  redness  and  pain  up  the  course  of  the 
vein,  and  in  the  presence  of  the  general  symptoms  of  blood-poisoning. 

Trkatment. — The  first  point  to  be  attended  to  in  the  treatment  of 
phlebitis  is  absolute  rest  of  the  limb  in  an  elevated  position.  The  im- 
portance of  rest  in  these  cases  is  two-fold  ; first,  to  prevent  pain  and  in- 
crease of  the  local  mischief ; and  secondly,  to  guard  against  the  danger  that 
mav  result  from  the  detachment  of  the  thrombus,  which,  carried  into  the 
circulation,  may  occasion  sudden  death  by  plugging  of  the  pulmonary  artery, 
or  more  remotely,  in  cases  of  septic  phlebitis,  by  pyiemia. 

In  simple  or  gouty  phlebitis,  much  local  comfort  is  derived  from  the 
application  of  Extract  of  Belladonna  and  Glycerine,  in  equal  parts,  covered 
by  a thick  layer  of  cottoii-wool  and  a bandage.  Should  this  application  not 
be  at  hand,  hot  fomentations  will  afford  great  relief.  The  constitutional 
treatment  must  be  conducted  on  ordinary  medical  principles  in  accordance 
with  the  age  and  strength  of  the  patient,  always  avoiding  depletory  measures, 
which  are  not  well  borne,  and  early  having  recoiu'se  to  a tonic  or  stimulating 
plan.  The  hardness  that  is  often  left  after  subsidence  of  the  inflammation 
may  be  removed  by  salt  and  nitre  poultices,  as  recommended  by  Basham. 
If  oedema  of  the  limb  continue,  the  pressure  of  an  elastic  roller  will  remove 
it.  But  if  the  oedema  has  been  extensive  and  chronic  the  limb  rarely,  if 
ever,  completely  recovers  its  natural  size. 

If  abscesses  form  they  must  be  treated  by  free  and  early  incisions,  and 
the  most  scrupulous  attention  being  paid  to  the  prevention  of  decomposition. 

In  spreading  septic  phlebitis  treatment  is  of  little  avail.  If  a superfleial 
vein  is  affected  it  would  be  justifiable  to  expose  the  vein  above  the  affected 
part  and  remove  a portion  of  it  to  arrest  the  progress  of  the  disease.  If 
the  deep  veins  are  affected  and  the  diagnosis  can  be  clearly  established,  and 
especially  if  rigors  and  other  symptoms  of  blood-poisoning  are  present,  am- 
putation may  give  the  patient  a last  chance.  This  form  of  phlebitis  is, 
however,  almost  certainly  preventable  by  any  eflicient  antiseptic  mode  of 
treating  wounds. 

In  those  cases  in  which  a similar  condition  is  set  up  in  the  vein  leading 
from  an  area  of  infective  inflammation,  not  septic  in  character,  as  in  acute 
necrosis  of  the  bone,  the  diagnosis  is  almost  impossible  till  it  is  too  late 
for  amputation  to  be  of  any  service. 

VARICOSE  VEINS  OR  VARIX. 

By  Varicose  Veins  or  Varix  is  meant  a permanent  dilatation  of  the 
veins  with  thickening  of  their  walls.  It  must  be  distinguished  from  simple 
dilatation  or  phlebectasis  such  as  arisQS  from  acute  obstruction  to  the  return 
of  blood,  or  from  the  pressure  of  a tumour  or  aneurism.  Simple  dilatation 
subsides  as  soon  as  the  cause  is  removed,  and  it  is  not  accompanied  by  any 
definite  change  in  the  structure  of  the  walls  of  the  vein  ; varix  is  permanent, 
and  is  always  associated  with  degenerative  changes  in  the  coats  of  the  affected 
vessel. 

C’auses. — The  causes  of  varix  are  generally  such  conditions  as  induco  more 
or  less  permanent  or  frequemthj  repeated  distension  of  the  veins.  Thus,  for 
instance,  strains  and  habitual  over-exertion  of  a limb,  by  driving  the  blood 
from  the  deep  into  the  subcutaneous  veins,  may  give  rise  to  their  distension  ; so 
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also  sedentary  ocenpabions  and  prolonged  standing  tend  to  favour  accumulation 
of  blood  in  tbe  veins  of  the  loAver  extremities.  Any  obstacle  to  the  return  of 
blood  from  a vein  (as  the  pressure  of  a tight  garter  below  the  knee,  or  of  a 
tumour  upon  one  of  the  large  venous  trunks),  may  give  rise  to  permanent 
distension  if  it  act  for  a sufficient  length  of  time.  AVhen  the  vein  has  become 
sufficiently  dilated  to  render  its  valves  incompetent,  the  tension  of  the  walls  of 
the  veins  is  greatly  increased  by  the  weight  of  the  unbroken  column  of  blood, 
and  the  condition  thus  becomes  aggi’avated.  In  all  cases  in  which  the  tissues 
are  congested  from  any  obstruction  to  the  return  of  blood  to  the  heart,  the 
walls  of  the  veins  suffer  with  the  other  parts,  and  thus  arc  rendered  more 
prone  to  undergo  degenerative  changes. 

In  some  cases  the  affection,  or  the  disposition  to  it,  appears  to  hereditary ; 
and  in  many  instances  it  is  difficult  to  recognize  any  cause  except  an  enf  celled  and 
relaxed  stale  of  the  ivalls  of  the  vessel,  such  as  is  met  with  in  tall,  debilitated, 
and  phlegmatic  people.  Age  influences  materially  the  occuiTence  of  the  disease, 
which,  rare  in  the  earlier  periods  of  life,  gradually  increases  in  frequency  as 
the  individual  advances  in  years  up  to  the  middle  period  of  life  when  the 
tendency  ceases.  In  ivomen,  especially,  the  affection  is  common  ; in  conse- 
quence, partly,  of  natural  debility,  but  more  frequently  from  the  pressure  of 
the  enlarged  uterus  during  pregnancy. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  are  most  liable  to  varix.  It  is  most  commonly  met  with  in  the  legs,  and 
more  particularly  in  the  trunk  of  the  internal  saphena.  Simple  dilatation 
may  be  met  with  in  any  of  the  superfleial  veins,  as  of  the  chest,  arms,  head, 
neck,  hypogastrium,  or  thorax,  but  true  varix  in  these  situations  is  rare.  The 
veins  of  the  anus  and  lower  part  of  the  rectum  are  especially  liable  to  varix, 
as  they  are  but  loosely  supported  by  the  surrounding  parts,  and  are  liable  to 
over  distension  from  any  cause  that  obstructs  the  hepatic  circulation,  such  as 
a cirrhosis  of  the  liver.  The  spermatic  veins  also  often  become  enlarged, 
constituting  varicocele. 

True  varix  is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of 
the  body,  owing  evidently  to  the  influence  of  gravity  in  causing  tension  in  the 
more  dependent  vessels.  Dilatation  of  the  veins  at  any  point  above  the  pelvis 
arises  in  most  cases  from  the  pressure  of  a tumour  of  some  kind  upon  the  large 
venous  trunks,  the  superficial  veins  being  enlarged  to  take  the  place  of  the  deeper 
vessels  that  are  obstructed.  This  condition  may  end  in  true  varix,  but  if  the 
enlargement  is  sufficient  to  enable  the  vein  to  carry  the  required  quantity  of 
blood  easily  there  will  be  none  of  those  changes  of  the  coats  which  constitute 
true  varix  and  are  the  result  of  abnormal  tension.  The  deep-seated  veins 
that  are  principally  affected  are  the  internal  jugulam,  the  vena  azygos,  and 
the  veins  of  the  prostate. 

Morbid  Anatomy. — ^Yeins  that  are  simply  dilated  differ  from  true  varicose 
veins  in  being  merely  increased  in  size,  without  any  alteration  in  structure. 
Their  walls  are  thin  and  soft,  and  they  collapse  readily.  A varicose  vein  is 
increased  in  diameter  and  elongated,  forming  curves  and  bending  back  on 
itself.  Sometimes  the  enlargements  at  particular  points  appear  multilocular, 
the  vein  forming  a series  of  curves  and  dilatations  lying  closely  packed 
together.  The  coats  of  the  vein  are  opaque,  and  thickened  often  to  such  an 
extent  that  the  divided  vessel  stands  open  like  an  artery.  Occasionally  cal- 
careous plates  are  met  with  in  the  thickened  walls.  On  opening  the  vein  the 
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valves  are  always  found  to  be  insufficient ; sometimes  they  have  disappeared 
altogether,  and  in  other  cases  they  form  small  ridges  or  bands  projecting  from 
the  wall.  When  the  vein  has  been  cut  up  it  will  be  seen  that  in  some  of  the 
pouch-like  dilatations  the  wall  has  become  greatly  thinned.  The  inner  coat 
of  the  vein  appears  smooth  and  but  little  altered,  beyond  being  often  marked 
by  longitudinal  strim.  When  the  vein  is  subcutaneous,  the  small  branches 
entering  the  trunk  from  the  skin  are  often  dilated,  and  this  condition  may 
sometimes  be  traced  here  and  there  into  the  cutis,  which  is  thinned  over 
the  dilated  vessel.  In  the  wall  of  the  vein  and  in  its  sheath  small  dilated 
veins  belonging  to  the  vasa  vasorum  are  very  commonly  observed. 

Microscopic  examination  shows  that  the  thickening  of  the  vein  is  chiefly 
due  to  a development  of  dense  fibroid  tissue  in  the  middle  coat.  The  muscu- 
lar fibre-cells  are  somewhat  increased  in  number,  but  are  separated  widely 
from  each  other  by  the  fibroid  tissue.  The  outer  coat  is  also  thickened,  the 
inner  shows  but  little  change.  In  the  thinned  pouches,  the  middle  coat  is 
atrophied,  and  may  have  completely  disappeared. 

Appearances  and  SvAiPTOiis. — Yaricose  veins  are  tortuous,  dilated,  and 
sacculated  ; they  are  serpentine  in  their  course,  and  feel  thick  under  the 
finger.  When  superficial,  the  disease  is  often  limited  to  one  of  the  larger 
venous  trunks,  the  smaller  branches  not  being  engaged.  This  we  commonly  see 
in  the  internal  saphena.  The  pouch-like  dilatations  may  often  approach  very 
closely  to  the  surface,  the  skin  being  thinned  over  them,  and  the  blue  tint  of 
the  skin  being  readily  perceptible.  When  the  patient  is  erect,  the  vein 
becomes  more  prominent  and  tense.  In  other  cases  the  small  superficial  veins 
are  affected,  appearing  in  the  skin  as  a close  network  of  a purplish-blue  colour, 
causing  much  discoloration  of  the  parts.  Both  sets  of  vessels  may  be 
implicated.  In  consequence  of  the  incompetence  of  the  valves  an  impulse  can 
often  be  felt  even  below  the  knee  when  the  patient  is  made  to  cough.  Yarix 
of  the  deep  veins  is  less  common,  as  the  vessels  are  better  supported  by  the 
surrounding  parts.  They  give  rise  to  no  appearance  which  can  be  recognized 
during  life.  Yai'icose  veins  cause  a sense  of  tension  and  weight,  often  with 
considerable  smarting  or  pricking  pain  in  the  parts  from  which  they  return 
the  blood.  Sometimes  they  may  cause  numbness,  difficulty  of  movement,  or 
even  some  loss  of  power  in  the  affected  limb.  These  symptoms  are  aggravated 
by  exertion.  In  deep-seated  varix,  these  symptoms  are  often  very  marked. 

Progress  and  Effects. — Yaricose  veins  never  undergo  spontaneous  cure  ; 
when  once  formed,  the  condition  is  permanent,  unless  the  vessel  become 
plugged  by  coagulum,  when  it  may  be  obliterated.  The  current  of  blood  is 
then  diverted  into  other  channels,  and  as  a rule  these  in  their  turn  become 
varicose.  The  main  evil  that  results  from  varicose  veins  in  the  legs,  is  the 
change  that  is  slowly  induced  in  the  nutrition  of  the  skin,  and  subcutaneous 
areolar  tissue,  by  the  retardation  of  the  circulation,  and  the  interference  with 
the  due  return  of  blood.  The  parts  from  which  the  vein  derives  its  blood  are 
often  slightly  oedematons.  After  a time  the  subcutaneous  fat  becomes 
indurated,  and  the  skin  loses  its  elasticity,  becomes  rigid  and  often  darkly 
pigmented  in  places.  In  consequence  of  the  imperfect  nutrition  of  the  parts 
ulceration  frequently  takes  place,  especially  below  the  middle  of  the  leg.  The 
ulcer  has  a great  tendency  to  assume  the  chronic  or  callous  form.  Chronic 
eczema  is  a frequent  consequence  of  the  congestion  of  the  skin,  caused  by 
varicose  veins.  There  is  another  accident  that  may  occur  as  the  result  of 
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varicose  veins  of  the  viz.,  that  tlie  varix  may  «:ive  way,  the  vein  may 
“ burst  ” as  is  generally  said.  In  these  cases,  the  word  “ burst  ” is  scarcely 
correct.  The  varix  does  not  give  way  solely  by  pressure  from  within  ; but  a 
process  of  ulceration  goes  on  from  without  by  which  its  coats  become  weakened,  so 
that  at  last  a pin-hole  aperture  forms,  giving  rise  to  profuse  haemorrhage.  The 
bleeding  is  often  so  profuse  as  to  induce  faintness,  and  sometimes  even  death 
in  a few  minutes.  This  bleeding  takes  place  in  a different  way  from  ordinary 
venous  haemorrhage,  the  blood  coming  chiefly  from  the  cardiac  and  not  the 
distal  side,  the  incompetent  valves  not  presenting  the  ordinary  obstacle  to  the 
downward  flow  of  blood.  It  is  this  that  causes  its  extraordinary  copiousness. 
In  most  cases  this  so-called  “ bursting  ” is  not  so  sudden  but  that  a Surgeon 
may  foresee  tlie  probability  of  its  occun’ence,  as  it  most  commonly  takes  place 
either  on  the  surface  of  an  ulcer,  or  is  preceded  by  induration,  reddening,  and 
thinning  of  the  integuments  covering  the  diseased  vein.  In  some  Ciises,  how- 
ever, the  warnings  may  be  very  slight.  A few  years  ago  a man  was  brought 
into  University  College  Hospital,  who  had  died  in  a few  minutes  from  haemor- 
rhage from  a varicose  vein.  There  was  nothing  to  be  seen  on  the  body  but  a 
minute  hole,  surrounded  by  apparently  healthy  skin.  Water  injected  into 
the  vena  cava  readily  flowed  out  through  the  aperture.  On  injecting  the 
specimen  and  dissecting  it,  a large  mass  of  tortuous  veins  was  found,  but  the 
haBmorrhage  had  come  from  a small  cutaneous  vein  which  joined  the  dilated 
trunk.  It  had  been  dilated  to  the  size  of  a crow-quill,  and  the  cutis  covering 
it  was  thinned.  Varicose  veins  are  very  prone  to  suffer  from  inflammation 
and  thrombosis.  The  symptoms  are  those  of  phlebitis  already  described.  The 
inflammation  is  always  localized.  Suppuration  occasionally  takes  place,  but 
spreading  phlebitis  and  embolism  are  rare  complications.  After  an  attack  of 
phlebitis  the  vein  is  often  obliterated,  and  the  patient  cured  of  his  disease. 

Treatmext. — This  must  be  conducted  on  two  principles — to  palliate  and 
to  cure.  The  Palliative  Treatment  consists  in  moderate  compression  exer- 
cised upon  the  vessel,  so  as  to  support  its  weakened  and  dilated  coats,  and 
thus  prevent  its  further  distension  and  the  pain  occasioned  by  this,  as  well  as 
the  other  consequences — such  as  cedema,  induration,  and  ulceration.  The 
pressure  must  be  applied  very  smoothly  and  evenly,  lest  it  irritate  the  skin, 
and  cause  ulceration,  or  produce  distension  of  the  vein  below  the  part  com- 
pressed. For  the  purpose  of  compression,  bandages  and  elastic  stockings  are 
commonly  employed.  The  soft  “ stocking  bandage  ” is  one  of  the  most  com- 
fortable. If  an  elastic  stocking  be  used,  care  must  be  taken  that  it  really  fits 
evenly.  They  are  often  made  too  tight  at  the  upper  part.  Martin’s  India-rubber 
bandage  applied  in  the  same  way  as  in  the  treatment  of  the  chronic  ulcer 
(Vol.  I.,  p.  264)  is  a most  efficient  and  comfortable  mode  of  treatment  if  the 
patient  can  wear  it  without  its  causing  eczema.  Elastic  pressm’e  by  means  of 
a vulcanized  India-rubber  band  or  garter  applied  around  the  limb,  so  as  to 
simulate  the  action  of  the  valves  of  the  vein,  and  by  its  compression  to  cut  off 
the  weight  of  the  column  of  blood  from  the  terminal  branches,  has  been 
recommended  ; and  Colies  advised  the  application  of  a truss  to  the  upper  part 
of  the  saphena  vein  ; but  as  a rule  these  modes  of  treatment  only  aggravate 
the  symptoms. 

If  a vein  burst,  the  haemorrhage  is  easily  amsted  by  placing  the  patient  on 
his  back  with  the  leg  elevated  and  applying  a compress  and  bandage.  When 
a patient  is  in  danger  of  haemorrhage,  he  should  be  advised  to  have  the  vein 
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ut  once  obliterated  ; uiul  if  tliis  cannot  be  done,  be  should  be  wained  and  told 
that  if  bleeding  comes  on  he  has  nothing  to  fear,  if  he  lies  on  his  back  and 
elevates  his  leg  against  some  convenient  object  nearly  to  a right  angle  A\itli 
his  body,  till  assistance  can  be  obtained.  The  application  ot  a fingei  to  the 
bleeding  spot  ^Yonld  immediately  arrest  the  ha3inorrhage.  When  death  takes 
place,  it  is  while  the  patient  is  foolishly  rnnning  about  to  seek  assistance,  the 
bleeding  coming  from  above,  not  from  beloA\  the  opening. 

In  certain  circumstances,  it  becomes  necessary  to  change  the  palliative  for  a 
Curative  plan.  This  is  especially  requisite  in  the  following  three  conditions : 

1 if  the  varix  be  so  large  as  to  produce  much  inconvenience,  or  to  give  rise  to 
severe  pain  by  its  pressure  on  the  nerves  in  its  neighbourhood  ; 2,  if  a varicose 
vein  have  burst,  or  be  on  the  point  of  giving  way  ; or,  8,  if  an  ulcer  dependent 
on  its  existence  will  not  heal.  Various  plans  of  curative  treatment  have  been 
recommended  ; most  of  which  have  for  their  object  the  obliteration  of  the  vein 
at  one  point  by  exciting  inflammation  there,  and  thus  causing  it  to  be  filled 
by  a thrombus  which  will  extend  as  far  as  the  next  branch  on  each  side. 
Finally,  the  vein  becomes  obliterated  and  reduced  to  a fibrous  cord,  ks,  the 
treatment  involves  the  artificial  excitation  of  phlebitis  and  thrombosis, 
there  is  necessarily  some  little  risk  of  its  assuming  a spreading  form  with 
softening  of  the  clot  and  subsequent  pymmia.  This  however  could  occur  only 
if  septic  inflammation  were  set  up  round  the  vein  as  a consequence  of  the 
womid  made  in  the  operation,  or  if  the  patient  at  the  time  of  the  operation 
was  suffering  from  some  serious  general  disease.  By  a little  caution,  there- 
fore, such  accidents  can  almost  certainly  be  prevented. 

By  these  means  the  trunk  of  a varicose  vein  and  the  larger  masses  of  varix 
may  be  occluded.  But  can  the  disease  be  cured  by  the  local  obliteration  of 
the  vein  ? To  this  question,  I have  no  hesitation  in  answering  in  the  negative. 
Though  the  trunk  be  obliterated,  a collateral  venous  circulation  is  set  up, 
which  is  very  apt  in  the  course  of  a few  months  to  take  on  a varicose  condi- 
tion, and  thus  to  cause  a return  of  the  disease.  But,  though  the  cure  be  not 
radical,  much  benefit  may  often  be  effected  by  removing  varicose  knots  that 
occasion  pain  or  inconvenience,  by  enabling  an  ulcer  to  cicatrize,  or  by  occlud- 
ing a vein  from  which  haemorrhage  has  occurred  or  is  threatening  to  occur. 
Various  plans  for  obliterating  the  veins  have  been  recommended.  They 
resolve  themselves  into  five  principal  heads  of  treatment. 

1 . Division  of  the  Vein  has  been  done  by  a subcutaneous  incision  followed 
by  the  application  of  a compress  and  bandage.  Excision  of  a portion  of  the 
vein  Ijetween  two  ligatures  is  a most  efficient  mode  of  treatment,  and  can  be 
sjifely  undertaken  if  any  efficient  mode  of  antiseptic  treatment  be  adopted  in 
the  treatment  of  the  wound.  AVithout  this,  it  is  not  unattended  by  danger  of 
septic  changes  in  the  thrombus  followed  by  pyaemia.  It  is  conveniently  done 
by  making  a small  longitudinal  wound  , about  one  inch  long,  in  which  the 
vein  may  be  exposed.  Two  ligatures  either  of  prepared  catgut  or  carbolised 
silk  may  then  be  applied,  and  the  piece  of  vein  between  them  cut  out  with 

8Ci.S80I*8. 

2.  It  has  been  recommended  by  Mayo,  Seutin,  Bonnet,  and  others,  to  excite 
inflammation  in  the  vein  by  producing  a series  of  deep  eschars  or  issues  in 
the  skin,  covering  it  by  the  application  of  a caustic,  but  such  treatment  has, 
very  properly,  been  long  abandoned. 

3.  Coagulation  of  the  blood  in  the  vein  by  electrolysis  has  also  been  recoin- 
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mended.  A hare-lip  pin  is  passed  under  the  vein,  and  a twisted  suture  applied 
over  it.  Two  insulated  needles  are  then  passed  into  the  dilated  vein  below 
the  pin,  and  a galvanic  current  of  sufficient  strength  passed  through  them. 
The  vein  soon  becomes  filled  with  clot,  and  hard.  After  a few  hours,  when 
the  danger  of  embolism  is  past,  the  pin  may  be  removed.  Tliis  plan  has  l^een 
tried  at  University  College  Hospital,  but  seemed  to  present  no  special  advan- 
tages. 

4.  Injection  of  the  varic  hj  a few  drops  of  a solution  of  the  p)crchloride  of  iron, 
as  recommended  by  Pravaz,  is  a very  effectual  method  of  procuring  coagulation 
of  the  contained  blood  and  consolidation  of  the  varix,  more  particularly  if  it 
be  very  large  and  sacculated.  In  employing  this  means,  it  is  essential  to 
compress  the  vein  by  means  of  a tourniquet  applied  above  the  varix,  which 
must  not  be  removed  till  half  an  hour  at  least  after  the  operation,  for  fear  of 
embolism  ; the  solution  is  then  to  be  injected  in  very  small  quantity — not 
more  than  three  or  four  drops — by  means  of  the  syringe  (Fig.  425)  into  the 
dilated  veins.  Coagulation  of  the  blood  immediately  takes  place.  The  patient 
must  be  confined  to  his  bed  for  a few  days  with  the  limb  raised,  and  a bandage 
should  be  applied  before  he  is  allowed  to  walk  about.  This  mode  of  treatment 

is  very  effectual  in  large  varix,  and  may  in  such  cases  be  advantageously  , 
conjoined  with  the  next  method — the  pins  being  used  under  the  venous  trunks,  1 
and  the  solution  introduced  into  the  dilated  masses  of  the  varix.  But  it  is  '' 
not  devoid  of  danger  : accidents,  such  as  local  suppuration  and  sloughing,  ' 
pyemic  symptoms,  and  even  fatal  embolism,  have  followed  its  use. 

5.  The  most  convenient  and  safest  way  of  obliterating  the  vein  in  my  opinion, 
and  that  which  I always  employ,  consists  in  compressing  the  vessel  at  several 
points,  by  passing  a hare-lip  pin  underneath  it,  laying  a piece  of  wax-bougie 
over  it,  and  then  applying  the  twisted  suture  around  the  pin  and  over  the  bougie 
(Fig.  424).  In  this  way  the  vessel  gradually  ulcerates  by  the  pressure  that 


is  exercised  upon  it,  and  the  presence  of  the  bougie  prevents  the  ligature  from 
injuring  the  skin.  In  performing  this  operation,  care  must  be  taken  that  the 
vein  be  not  transfixed,  but  that  the  pin  be  pushed,  or  rather  dipped  under- 
neath it ; the  ligature  should  not  be  too  thin,  and  must  be  applied  tightly  over 
the  bougie  ; several  pins,  as  many  as  eight  or  ten,  if  necessary,  should  be  intro- 
duced along  the  course  of  the  same  vessel,  at  distances  of  about  three-quarters 
of  an  inch  from  one  another  (Fig.  424)  ; those  highest  up  should  be  put  in 


Fig.  424. — Application  of  Hare-lip  Pins  to  Varicose  Veins. 
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iirst,  and  they  should  be  left  in  for  at  least  a week  or  ten  days,  by  which  time 
the  obliteration  of  the  vessel  will  have  taken  place.  I believe  that  all  the 
danger  of  the  operation  consists  in  the  transfixion  of  the  vein  by  the  pin;  the 
operator  may  always  know  when  he  has  done  this  by  the  escape  of  a few  drops 
of  venous  blood  ; Avhen  the  pin  is  propeily  passed  under  and  clear  of  the  vein, 
the  operation  is  a perfectly  bloodless  one.  If  the  vein  be  transfixed,  the  pin 
should  immediately  be  withdrawn  and  passed  at  another  point  ; if  it  be 
allowed  to  remain  in  the  vein,  it  Avill  act  as  a foreign  body,  and  septic  changes 
in  the  thrombus  may  ensue.  When  the  vein  is  properly  compressed  between 
the  pin  below  and  the  bougie  aboA'e,  it  becomes  safely  obliterated  at  the  point 
of  pressure.  By  attention  to  these  circumstances  I haA*e  never  met  with  any  ill- 
consecpiences,  either  from  phlebitis  or  pymmia,  in  any  of  the  cases  in  which  I 
have  perfonned  this  operation,  which  are  several  hundreds  in  number. 

In  addition  to  the  application  of  the  pins  in  the  usual  Avay,  H.  Lee  has  re- 
• commended  the  subcutaneous  division  of  that  portion  of  the  vein  which  is 
! included  between  them,  after  coagulation  of  the  blood  has  taken  place.  This 
I have  found  to  be  an  useful  addition  to  the  ordinary  treatment,  and  to  insure 
the  obliteration  of  the  vessel. 

The  points  of  the  pins  may  be  prevented  from  pressing  injuriously  upon 
the  skin,  by  putting  small  pieces  of  adhesive  plaster  under  them.  Whilst  the 
i pins  are  in,  the  patient  must  not  be  allowed  to  move  about,  and  after  they 
have  been  taken  out,  the  limb  should  be  bandaged  for  some  time.  In  general, 

1 no  ulceration  takes  place  about  the  pin-hole  apertures  ; but  occasionally,  in 
= debilitated  constitutions,  a sore  forms,  which  requires  to  be  treated  on  ordinary 
. principles. 
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ANEURISM  BY  ANASTOMOSIS,  AND  NiEVUS.— 
HEMORRHAGIC  DIATHESIS. 


ANEUBISM  BY  ANASTOMOSIS. 


Aneurism  by  Anastomosis  is  a disease  of  the  arteries,  in  wliich  the 
vessels  become  excessively  elongated,  tortuous,  and  serpentine  ; sometimes  they 
assume  a varicose  condition,  being  dilated  into  small  sinuses,  and  are  always 
very  thin-walled,  resembling  rather  veins  than  arteries  in  structure.  This 
kind  of  dilatation  of  the  vessels  gives  rise  to  pulsating  tumours,  often  of  con- 
siderable size,  and  of  a very  active  and  dangerous  character.  They  may  be 
situated  in  almost  any  tissue  or  organ  of  the  body,  but  are  generally  situated 
in  the  submucous  and  subcutaneous  areolar  tissue,  and  most  frequently 
in  the  upper  part  of  the  body,  especially  about  the  scalp,  orbit,  lips,  and 
face  ; but  they  have  been  met  with  in  other  situations,  such  as  the  tongue,  and 
even  in  internal  organs,  as  the  liver  ; and  I have  seen  very  active  growths  of 
this  kind  on  the  side  of  the  chest,  nates,  and  foot.  It  will  generally  be  found 
that  the  arteries  leading  to  an  aneurism  by  anastomosis,  though  at  a con- 
siderable distance  from  it,  are  tortuous  and  enlarged,  with  thin  and  expanded 
coats,  and  pulsate  actively  ; in  fact,  constituting  that  condition  that  goes  by 
the  name  of  Cirsoid  Dilatation  of  the  vessels. 

Aneurism  by  anastomosis  forms  tumours  of  varying  magnitude  and  irregular 
shape  ; they  are  usually  of  a bluish  colour,  have  a spongy  feel,  are  readily 
compressible,  not  circumscribed,  and  have  large  tortuous  vessels  running  into 
and  from  them  on  different  sides.  Their  temperature  is  generally  above  that 
of  neighbouring  parts  ; and  a vibratory  or  purring  thrill,  with  distinct  pulsa- 
tion, may  be  felt  in  them.  This  pulsation  or  thrill  is  synchronous  with  the 
heart’s  beat,  may  be  arrested  by  compressing  the  tumour  or  the  arteries  leading 
to  it,  and  returns  with  an  expansive  beat  on  the  removal  of  the  pressure. 
The  bruit  is  often  loud  and  harsh,  but  at  other  times  of  a soft  and  blowing 
character.  These  growths  rarely  occur  in  infancy,  but  generally  make  their 
appearance  in  young  adults,  though  they  may  be  met  with  at  all  periods  of 
life,  often  as  the  consequence  of  injury. 

Diagnosis. — It  is  of  importance  to  effect  the  diagnosis  between  ordinary 
amurism  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumour 
at  a distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh, 
or  the  gluteal  region,  will  determine  this.  Again,  the  outline  of  the  growth  is 
less  distinct  than  in  true  aneurism  ; and  tortuous  vessels  will  be  felt  leading 
to  it  from  different  directions.  The  swelling  also  is  doughy  and  very  com- 
pressible ; but,  when  the  pressure  is  removed,  the  blood  enters  it  with  a whiz 
and  thrill,  not  with  the  distinct  pulsating  stroke  that  is  found  in  aneurism. 
The  pulsation,  not  so  forcible  as  in  aneurism,  is  more  hea^nng  and  expansile. 


:»• 
‘ i 


i 


AJEURISM  BY  ANASTOMOSIS— TREATMENT. 


67 


'.The  bruit  is  louder,  and  more  superficial,  sometimes  having*  a cooing  tone.  By 
pressure  on  the  arteries  leading  to  the  tumour  these  signs  arc  usually  not 
entirely  arrested,  though  diminished  in  force,  the  blood  entering  it  from  the 
neighbouring  parts,  and  in  a less  direct  way. 

Treatmkxt. — The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  size  and  situation  of  the  growth.  When  it  is  so  placed  that  it  can  be 
ligatured  or  excised,  as  on  the  lip,  or  when  small,  about  the  neck,  face,  or  scalp, 
trunk,  or  extremities,  it  should  be  removed.  I always  prefer  the  ligature, 
applied  as  will  immediately  be  described,  as  being  the  safest,  and  upon  the 
whole  the  readiest  mode  of  removing  such  a tumour.  If  excision  be  practised, 
it  is  necessary  to  be  very  careful  to  cut  widely  of  the  disease  ; if  it  be  cut  into, 
fearful  hmmorrhage  may  ensue,  which  can  only  be  arrested  by  pressure,  and 
which  in  several  instances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp, 
■or  if  deeply  seated,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  tumour 
.can  be  practised,  and  it  becomes  necessary  to  starve  it  by  cutting  off  its  supply 
of  blood.  This  may  be  done  either  by  ligaturing  the  principal  liranches  leading 
to  it.  or  the  main  trunlc  of  the  limb  or  part. 

Simple  ligature  of  the  artei'ial  branches  hading  to  the  tumour  has  never,  I 
•believe,  been  followed  by  success  ; at  least,  in  ten  recorded  instances  in  which 
it  has  been  had  recoiu’se  to,  the  disease  has  not  in  one  instance  been  cured.  It 
has,  however,  been  successfully  conjoined  by  Gribson,  in  two  cases  of  aneurism 
by  anastomosis  of  the  scalp,  with  incisions  made  round  the  tumour  at 
internals  between  the  principal  feeding  arteries,  Avhich  at  the  same  time  were 
tied. 

• 

The  main  truiik  leading  to  the  tumour  has  been  ligatured  in  a considerable 
number  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for 
■disease  of  this  kind  situated  on  the  extremities,  and  in  some  instances  with 

• success ; but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated, 
■in  consequence  of  the  tumour  being  commonly  situated  on  the  scalp  arid  in’ 
iihe  orbit.  Wyeth  has  collected  98  cases  in  which  the  carotid  was  ligatured 

• for  vascular  growths  above  the  clavicle,  and  excluding  cases  of  “intra-orbital 
I ineurism.”  The  results  have  not  been  encouraging  ; in  73  cases  in  which  the 
oommon  caiotid  was  tied,  almost  30  per  cent,  died  directly  from  the  operation, 
land  about  .50  per  cent,  only  of  those  that  recovered  derived  any  benefit  from 
the  operation.  Both  common  carotid  arteries  were  tied  at  varying  intervals 
: n 9 cases,  of  these  2 died,  1 was  cured,  2 improved,  and  the  rest  recovered, 
out  derived  no  benefit  from  the  operation. 

In  many  of  the  cases  in  which  one  carotid  alone  was  tied,  tlie  disease, 
■being  seated  upon  the  scalp,  was  not  cured  ; and  it  was  afterwards  found 
inecessaiy  to  have  recourse  to  ligature  of  the  tumour,  to  excision,  and  to  other 
'uneans  of  removal  ; indeed,  when  seated  upon  the  scalp,  this  disease  appears 
:o  be  more  intractable  than  in  any  other  imrt  of  the  body,  owing  probably 
<jO  the  freedom  of  the  arterial  supply  from  the  numerous  vessels  that  ramify 
r n this  region.  Here,  however,  much  benefit  might  be  derived  after  ligature 
-jf  the  carotid,  by  adopting  the  plan  suggested  by  Gibson  of  tying  the 
feeding  arteries,  and  making  incisions  between  them  down  to  the  tione. 
Blhe  ligature  of  the  carotid  has  answered  better  for  pulsating  tumours  in 

r.he  orbit,  but  few  of  these  are  true  ciraoid  aneurisms.  (See  Intra-Orbital 
v.'vneurisms.) 
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This  disease,  under  which  are  included  those  \-arions  affections  termed 
Mother's  Marks,  Erectile  Tumoars,  and  Vascutar  (iroiuths,  constitutes  an 
important  and  interesting-  section  of  surgical  affections. 

Nmvi  are  commonly  divided  into  two  chief  varieties,  capillary  or  cutaneous, 
and  venous,  cavernous  or  subcutaneous.  Aneurism  by  anastomosis  was 
formerly  included  under  the  name  of  arterial  nmvus.  The  simple  capil- 
lary nmvi  are  composed  merely  of  the  capillary  vessels  of  the  skin  greatly 
increased  in  size  and  number  ; the  cause  of  their  gi'owth  is  quite  unknown. 
Venous  or  cavernous  iiEevi  are  usually  definitely  circumscribed  tumours, 
composed  of  spaces  lined  with  an  endothelium  similar  to  that  of  the  veins 
and  bounded  by  a thin  wall.  The  whole  mass  is  bound  together  by  a 
delicate  areolar  tissue.  The  spaces  are  filled  with  dark  venous  blood.  The 
arterial  supply  is  usually  small,  the  arteries  open  directly  into  the  spaces, 
without  the  intervention  of  capillaries.  These  naevi  are  sometimes  ]3urely 
subcutaneous,  but  more  commonly  implicate  the  skin.  The  most  common 
condition  is  to  find  the  two  forms  of  naevus  conjoined,  the  disease  assuming 
the  capillary  form  in  the  skin  and  the  venous  beneath.  In  some  cases  the 
subcutaneous  nmvus  is  not  clearly  defined,  but  consists  of  a mass  of  tortuous, 
thin-walled  veins,  surrounded  by  a considerable  quantity  of  areolar  tissue, 
sometimes  containing  fat.  In  fact,  the  structure  of  the  various  naevoid 
growths  differs  considerably  in  different  cases,  and  the  various  forms  merge 
into  each  other.  (See  also  Angiomata,  Yol.  I.,  p.  989.) 

Naevi  are  almost  always,  if  not  invariably,  congenital.  Cavernous  nae'^i 
occasionally  seem  to  appear  in  young  adult  life,  but  it  is  probable  that  these 
were  originally  of  congenital  origin,  and  commenced  active  growth  at  an 
unusually  late  period.  Naevi  are  not  associated,  except  accidentally,  with  any 
other  congenital  defect. 

Capillary  Nae-vi  appear  as  slightly  elevated  but  flat  spots  on  the  skin,  of  a 
bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
elevations,  with  some  larger  vessels  ramifying  on  their  surface.  They  often 
spread  superficially  to  a considerable  extent ; they  are  usually  situated  on  the 
face,  head,  neck,  or  arms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are, 
often  at  birth  very  small,  not  larger  than  a pin’s  head,  from  which  they  may 
spread  in  the  course  of  a few  Aveeks  or  months  to  patches  an  inch  or  two  in 
diameter.  In  many  cases  no  inconvenience  results  from  this  disease,  except 
the  deformity  it  causes  ; but  occasionally,  more  especially  when  the  growth  is 
at  all  prominent,  there  is  a great  disposition  to  unhealthy  ulceration.  When 
bleeding  occurs  from  a wound  of  the  nsevoid  structure  it  is  usually  in  a 
trickling  stream,  and  without  any  degree  of  force. 

Venous  or  Cavernous  Naevi  are  of  a dark  purple  or  reddish  colour, 
usually  very  prominent,  and  often  forming  distinct  tumours  of  considerable 
size,  which  may  either  be  smooth  and  ovoid,  or  somewhat  lobulated.  On  com- 
pressing a growth  of  this  kind,  it  subsides  to  a certain  extent,  feeling  doughy, 
soft,  and  inelastic  ; and  on  the  remoA'al  of  the  pressure  fills  again.  In  some 
cases,  when  consolidated  by  inflammation,  or  containing  cysts,  they  cannot  be 
lessened  in  bulk  by  pressure.  These  nsevi  are  usually  of  about  the  size  of  half 
a walnut,  but  sometimes  much  larger.  I have  removed  from  the  nates  and 
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i :lio  Itack  some  (jiiitc  us  large  as  an  orange.  'I'iiey  occur  less  Irequcntly  upon 
the  head  and  Face  tlian  the  capillary  form  of  the  disease  ; most  of  the  instances 
diat  I hav'e  seen  have  l)een  met  with  in  the  lower  part  ol  the  Ixxly,  about  the 
nates,  back,  lower  extremities,  and  organs  of  generation. 

AVhen  a venous  mevus  is  ])urely  subcutaneous,  it  forms  a soft,  doughy 
tumour,  often  clearly  defined  in  outline.  Its  most  characteristic  feature  is 
that  it  can  be  diminished  by  jwessure,  on  the  removal  of  which  it  slowly  fills 
out  again  to  as  large  a size  as  before  ; it  also  becomes  distended  when  the 
child  k-reams  or  struggles.  It  is  usually  oval,  smooth,  and  uniform  in  outline. 
Occasionally  the  surrounding  veins  are  bluish  and  enlarged. 

Oysts  are  sometimes  found  in  mevi  containing  a dark  fluid.  They  result 
from  obliteration  of  the  communication  between  some  of  the  spaces  of  the 
mevus  and  the  vessels  which  carry  off  the  blood.  The  tumours  once  sup- 
|s)sed  to  he  consolidated  nmvi,  with  cysts  scattered  through  them  containing 
clear  fluid,  are  now  regarded  as  of  lymphatic  origin. 

riiOGNOSis. — The  natural  history  of  nmvi  has  yet  to  he  learnt — we  have  yet 
to  ascertain  what  becomes  of  them  when  left  to  themselves.  They  are  so 
commonly  removed  by  operation,  that  hitherto  Surgeons  have  had  but  few 
;opportunities  of  determining  this.  I have,  however,  seen  several  cases  in 
which  from  various  circumstances  no  operation  had  been  performed,  and  I 
have  been  struck  with  the  tendency  that  there  is  in  the  cutaneous  na3vus  to 
disjippear.  If  left  untouched,  or  subjected  to  continuous  pressure,  islands 
or  patches  of  Avhite  skin  will  gradually  appear  on  the  reddened  surface. 
These  will  slowly  increase  and  coalesce,  and  then  the  nasvus,  becoming 
gradually  less  vascular,  may  in  time  disappear.  Subcutaneous  venous  naevi 
will  sometimes  gradually  shrink,  but  the  active  erectile  naevus  is  pro- 
gressive. 

There  is  usually  a fear  expressed  of  naevi,  if  left  without  surgical  interference, 
leading  to  dangerous  or  even  fatal  hemorrhage.  This  I have  never  seen; 
indeed,  if  the  nevus  ulcerates  its  tissue  hardens,  and  the  vessels  become 
blocked  up  by  coagulum  and  hence  less  disposed  to  bleed. 

TiiEATiiEXT. — In  the  treatment  of  nevus,  the  first  point  to  be  determined 
is  whether  the  case  should  be  left  to  nature,  or  Avhether  operative  measures 
tshould  Ikj  had  recourse  to.  In  deciding  this  point  we  must  be  guided  by  the 
size,  situation,  and  character  of  the  morbid  growth.  If  this  be  small,  cutaneous. 
Land  superficial,  so  situated  that  it  occasions  little  or  no  disfigurement,  and  if  it 
show  no  tendency  to  increase,  it  may  be  left  without  interference  ; when,  as 
just  stated,  it  may  eventually  shrivel  and  disappear,  or  become  converted  into 
a kind  of  mole.  In  some  cases  this  process  may  be  hastened  by  the  application 
of  tincture  of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the  iimviis, 
though  cutaneous  and  superficial,  is  so  widely  diffused  over  the  surface, 
that  no  attemj)t  at  its  removal  or  destruction  can  be  entertained  with 
prudence.  But,  if  the  mevus  be  large,  if  it  be  subcutaneous,  or  if  it  incretise 
in  size,  or  if  it  l)e  so  situated  as  to  occasion  disfigurement,  means  must  then 
be  adopted  for  its  removal  by  operative  procedure. 

Opna.tiom  for  the  removal  of  naevi  may  be  conducted  on  six  principles  : — 
1,  to  excite  adhesive  inflammation  in  them,  and  so  to  produce  plugging  and 
obliteration  of  the  vascular  tissue  of  which  they  are  composed  ; 2,  to  destrov 
the  growth  by  caustics  ; 3,  to  remove  it  by  the  cautery  ; 4,  to  consolidate  ft 
by  electrolysis  ; y,  to  remove  it  Avith  the  knife  ; or,  (I,  to  remove  it  by  ligature. 
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Each  of  these  different  plans  of  treatment  is  peculiarly  applicable  when  the 
disease  assumes  certain  forms,  and  affects  certain  situations, 

1.  AVhen  the  nmvus  is  of  small  size,  and  occurs  in  such  situations  that  its 
destruction  by  caustics,  or  removal  by  knife  or  ligature,  would  be  attended  by 
serious  deformity,  as  when  it  is  seated  about  the  eyelids,  upon  tlie  tip  of  the 
nose,  at  the  inner  angle  between  the  eye  and  the  nose,  or  about  the  coi'iiers  of 
the  mouth,  it  is  best  to  endeavour  to  2>vocure  oVlileration,  hy  excilimj  inttam- 
mation  in  it.  This  may  be  done  in  various  ways.  If  small,  the  mevus  may 
be  vaccinated.  If  it  be  larger,  the  most  convenient  plan  consists,  perhaps,  in 
passing  a number  of  fine  silk  threads  across  the  tumour  in  different  directions, 
and  leaving  them  in  for  a week  or  two  at  a time,  until  they  have  produced 
sufficient  inflammation  along  their  tracks,  then  withdraAving  them  and  passing 
similar  threads  into  other  parts  of  the  tumour.  In  this  way  its  consolida- 
tion may  gradually  be  effected.  Another  A'^ery  useful  plan  is  to  break  up  the 
substance  of  the  groAvth  subcutaneously  by  means  of  a cataract-needle,  or 
tenotome,  and,  in  the  inteiwals  between  the  difierent  introductions  of  this 
instriunent,  to  keep  up  pressure  upon  the  tumour.  In  other  cases,  again,  the 
requisite  amount  of  consolidation  Avill  be  induced  by  passing  acupuncture- 
needles  into  the  neevus,  and  then  heating  them  by  means  of  a spirit-lamp. 
Perhaps  the  most  efficient  way  of  attaining  this  object  is  by  injecting  the 
perchloride  of  iron  by  means  of  a small  glass  syringe  Avith  a screw -piston  rod 
and  a fine  sharply  pointed  platinum  nozzle  (Fig.  425).  In  doing  this,  care 
must  be  taken  that  but  a very  small  quantity  of  the  solution, 
not  more  than  tAvo  or  three  drops,  be  injected  at  one  time. 
The  perchloride  of  iron  possesses  extraordinary  poAver  of 
coagulating  the  blood ; and,  if  more  than  has  just  been 
mentioned  be  thrown  in,  the  tissue  of  the  iigevus  may  either 
have  its  vitality  destroyed,  and  slough,  or  coagulation  of  the 
blood  in  the  vessels  beyond  the  ngevus  may  occur,  and  a 
dangerous  or  even  fatal  embolism  ensue  from  the  coagulum 
thus  formed  being  washed  into  the  current  of  the  circulation. 
In  order  to  prevent  this  latter  accident  a tourniquet  should 
be  placed  on  a limb  if  it  be  the  seat  of  the  nmvus.  If  the 
nsevus  is  seated  on  any  other  part  it  is  better  to  pass  two 
hare-lip  pins  beneath  it,  and  apply  a temporary  ligature 
beneath  the  pins  during  the  operation ; this  can  safely  be 
removed  after  about  a quarter  of  an  hour.  If  preferred,  tannic 
acid  dissolved  in  water  in  the  proportion  of  5j  to  5j,  as 
recommended  by  Bryant,  or  a feAV  drops  of  a strong  solution 
of  chloride  of  zinc,  may  be  injected  instead  of  the  per- 
chloride of  iron. 

2.  AVhen  the  nsevus  is  small,  very  superficial,  of  the 
capillary  character,  Avith  an  exceedingly  thin  covering  of 
cuticle,  and  so  situated,  as  upon  the  arm,  neck,  or  back,  that 
a moderate  amount  of  scarring  is  of  little  consequence,  it  may 
most  conveniently  be  removed  by  the  free  apiAkation  of  nitric 
acid.  This  should  be  Avell  rubbed  on  by  means  of  a piece  of 
stick.  The  skin  round  the  nsevus  may  be  greased  to  preA'ent 
its  being  accidentally  touched  by  the  acid ; and  as  soon  as 


Fig.  425 — Synnge 
for  Injecting 
Nuivus. 


the  caustic  has  been  sufficiently  rubbed  in,  it  may  bo  neutralized  Avith  some 
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curbonate  of  soda.  After  the  separation  of  the  slough,  its  application  must 
be  repeated  as  often  as  there  is  any  appearance  of  prominent  granulations 
springing  up,  which  occasionally  happens  at  one  angle  of  the  Avound,  and 
indicates  a recurrence  of  the  vascular  growth. 

o.  The  actual  cautery  has  been  largely  used  in  the  treatment  of  njevi,  and  is 
extremely  convenient  and  efficacious  in  many  cases.  It  is  most  applicable  to 
mixed  cutaneous  and  subcutaneous  nmvi.  It  may  be  used  as  the  galvanic 
cautery  or  as  raquelin’s  thermo-cautery.  The  heated  platinum  wire  or  the 
pointed  cautery  in  Paquelin’s  apparatus  is  made  to  puncture  the  growth 
round  its  margin,  leaving  about  a quarter  of  an  inch  between  the  separate 
punctures.  Each  should  extend  Avell  into  the  subcutaneous  portion  of  the 
tumour.  A number  of  other  punctures  are  then  made  into  the  tumour  in  the 
central  part,  care  being  taken  not  to  make  too  many,  lest  the  whole  mass 
slough.  In  this  way  a large  nmvus  can  often  be  destroyed  Avith  comparatively 
little  loss  of  skin,  a smooth  Avhite  scar  being  left.  It  is  often  necessary  to 
repeat  the  operation  more  than  once  before  a cure  is  effected.  After  the 
operation  boracic  acid  ointment  or  some  other  simj)le  di’essing  must  be 
applied. 

4.  Electrolysis,  or  yatvano-imndure,  is  best  adapted  to  those  cases  of  deep- 
seated  nmvi  in  Avhich  other  treatment  is  difficult,  or  to  those  so  situated  as  to 
make  it  important,  if  possible,  to  save  the  skin.  The  operation  is  performed 
by  passing  into  the  naevus  tAvo  needles,  insulated  except  for  the  last  quarter  of 
an  inch,  by  a coating  of  copal  varnish,  and  then  connecting  them  Avith  a 
galvanic  current  of  moderate  strength  from  one  of  the  ordinary  medical  bat- 
teries. The  cuiTent  should  be  gradually  increased  and  the  effect  watched. 
The  tumour  becomes  hard  somewhat  suddenly,  and  assumes  a pale  or  almost 
white  tint ; this  is  a sign  that  enough  has  been  done.  The  moment  the 
earliest  sign  of  hardening  appears  the  needles  should  be  disconnected,  and 
connected  Avith  the  opposite  poles  of  the  batteiy,  so  that  the  needle  which  was 
negative  becomes  positiA*e.  By  doing  this  hemorrhage  is  prevented  Avhen  the 
needles  ai-e  withdraAvn,  as  the  salts  of  iron  formed  by  solution  of  the  end  of 
the  positiA'e  needle  seiwe  as  an  efficient  hemostatic.  If  gas  bubbles  out 
alongside  the  needles  it  is  a sign  that  the  current  is  too  strong,  and  some 
cells  should  be  taken  off,  or  sloughing  may  result.  In  deep-seated  nevi  the 
effect  can  be  judged  of  only  by  the  hardening  of  the  tumour.  The  operation 
has  often  to  be  repeated  several  times  before  the  ntevus  is  finally  cured. 

5.  hen  the  ntevus  is  large,  constituting  a more  or  less  distinct  tumour, 
and  is  of  a somewhat  venous  character,  it  may  occasionally  be  excised. 
Priclgin  Teale  has  shown  that  some  nmvi  AA'hich  are  distinctly  encapsuled 
may  readily  be  dissected  out.  Should  the  nmA'us,  howeA’er,  be  diffused,  Avith- 
out  any  distinct  limiting  capsule,  care  should  be  taken  to  cut  wide  of  the 
disease  ; and  no  operation  Avith  the  knife  should  be  undertaken  unless  the 
growth  be  either  so  situated,  as  upon  the  lip,  that  the  parts  may  readily  be 
brought  or  compressed  together,  or  upon  the  nates  or  thigh,  AAdiere  it  is 
unconnected  with  large  blood-vessels,  and  is  also  very  indolent  and  venous. 
It  is  especially  Avhen  the  mevus  is  lipomatous  or  cystic,  or  is  distinctly 
encapsuled,  that  excision  may  be  advantageously  practised. 

G.  As  a general  rule,  it  is  far  safer  and  more  convenient  to  extirpate  the 
gi-owth  with  the  liyatvre ; and  this,  indeed,  is  the  mode  of  treatment  that  is 
most  generally  applicable  to  tumours  of  this  kiud  in  Avhatever  situations  they 
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may  occur,  as  ifc  cncctually  removes  them  without  risk  of  lucmorrliagc,  and 
leaves  a sore  tliat  very  readily  cicatrizes. 

The  ligature  requires  to  be  applied  in  different  ways,  according  to  the  size 
and  situation  of  the  tumour.  In  all  cases,  the  best  material  is  firm,  round, 
compressed  whip-cord.  This  should  be  tied  as  tightly  as  possible,  and  knotted 
securely,  so  that  there  may  be  no  chance  of  any  part  of  the  tumour  escaping 
complete  and  immediate  strangulation.  It  is  well,  if  possible,  not  to  include 
in  the  noose  any  healthy  skin,  but  to  snip  across  with  a pair  of  scissors  that 
portion  of  integument  which  intervenes  between  the  cords  that  are  tied 
together  ; at  the  same  time,  care  must  be  taken  to  pass  the  ligatures  well 
beyond  the  limits  of  the  disease. 

When  the  tumour  is  small,  an  ordinary  double  ligature  may  be  passed  across 
its  base,  by  means  of  a common  suture-needle  ; and,  the  noose  being  cut  and 
the  thread  tied  on  each  side,  strangulation  will  be  effected.  When  it  is  of 
larger  size,  and  of  round  shape,  the  most  convenient  plan  of  strangulating  the 
tumour  is  that  recommended  by  Liston.  It  consists  in  passing,  by  means  of 


Fig.  426. — Diagi-am  of  the  Application  of  Nsevus-neetUes.  tied. 


long  nsevus-needles,  fixed  in  wooden  handles,  and  having  their  eyes  near  their 
points,  double  whip-cord  ligatures  in  opposite  directions  across  the  tumour  ; 
then  cutting  through  the  nooses,  and  tying  together  the  contiguous  ends  of  the 
ligatures  until  the  whole  of  the  growth  is  encircled  and  strangled  by  them. 
In  doing  this,  a few  precautions  are  necessary  : thus,  the  first  n^vus-needle 
should  be  passed  across  the  tmnour  unarmed  (Fig.  426),  and  used  to  raise  up 
the  growth  somewhat  from  the  subjacent  parts.  The  second  needle,  armed 
as  represented  in  the  diagram  (Fig.  426),  carrying  the  whip-cord  ligature  by 
means  of  a piece  of  suture-silk,  should  be  passed  across  the  tumour  in  the 
opposite  direction  to,  but  underneath,  the  first  needle  ; the  armed  needle  being 
withdravm,  the  ligature  is  carried  across  ; and  the  first  one,  having  been 
armed  in  the  same  way,  carries  its  noose  through  the  tumour  as  it  is  drawn 
out.  The  two  nooses  having  then  been  cut,  au  assistant  must  seize,  but 
not  draw  upon,  six  of  the  ligature  ends  ; the  Surgeon,  then,  having  divided 
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the  intervening  bridge  of  skin,  ties  ratlier  tightly,  in  a reef-knot,  the  two 
ends  that  are  left  hanging  out ; as  soon  as  he  has  done  this,  he  proceeds  to 
the  next  two,  and  so  on  to  the  last  (Fig.  4:27).  When  he  ties  these,  he  must 
ji  do  so  with  all  his  force,  especially  if  the  tumour  be  large,  as  by  drawing  on 
them  he  tightens  all  the  other  nooses,  and  drags  the  knots  towards  the  centre 
■ of  the  growth,  which  is  thus  effectually  strangled.  He  then  cuts  off  the  tails 
i of  the  ligature.  The  strangulated  nmvus  may  be  punctured  to  diminish  the 
size  of  tlie  sloughing  mass,  and  then  powdered  with  iodoform  and  dressed 
; with  dry  cotton  wool,  the  dressing  being  left  on  till  the  slough  separates. 

. After  the  tumour  has  sloughed  away,  Avhich  happens  in  a few  days,  if  it  be 
j properly  and  tightly  strangled,  the  wound  is  treated  on  ordinary  principles. 
^ i If  the  naivus  be  altogether  subcutaneous,  the  skin  covering  it  should  not  be 
• I ■ sacrificed,  but,  l>eing  divided  by  a crucial  incision,  may  be  turned  down  in 
" }i  four  flaps,  and  the  ligature  then  tied  as  directed. 

' Ij:  In  some  cases,  the  iifnvus  is  so  flat  and  elongated  that  the  application  of  the 

■i  yh  quadruple  ligature,  as  above  described,  cannot  include  the  whole  of  it.  In 
( |i  I these  circumstances,  I have  found  the  ligature  about  to  be  described  eminently 
! , j useful,  having  successfully  employed  it  in  a great  number  of  instances.  Its 
j gi'eat  advantage  is  that,  while  it  completely  and  very  readily  strangles  the 
j ! tumour,  it  does  not  inclose  an  undue  quantity  of  integument,  and  thus  does 
■ i not  produce  a larger  cicatrix  than  is  necessary  for  the  eradication  of  the 
I j growth.  It  is  applied  in  the  following  way.  A long  triangular  needle  is 
threaded  on  the  middle  of  a piece  of  Avhip-cord  about  three  yards  in  length  ; 
t<i  one  half  of  this  is  stained  black  with  ink,  the  other  half  is  left  imcoloured. 

! ' The  needle  is  inserted  through  a fold  of  the  sound  skin,  about  a quarter  of  an 
inch  firom  one  end  of  the  tumour,  and  transversely  to  the  axis  of  the  same. 


Fig.  4iS.— Uiagram  of  Ligature  of  Hat  and  Elongated  Ntevu-s. 


It  is  then  carried  through,  until  a double  tail,  at  least  six  inches  in  length,  is 
left  hanging  from  the  point  at  which  it  entered  ; it  is  next  carried  across  the 
ba.se  of  the  tumour,  entering  and  passing  out  beyond  its  lateral  limits,  so  as  to 
leave  a series  of  double  loops  about  nine  inches  in  length  on  each  side  (Fig. 
428).  Lvery  one  of  these  loops  should  be  made  about  three-quarters  of  an 
inch  apart,  including  that  space  of  the  tumour  ; and  the  last  loop  should  be 
brought  out  through  a fold  of  healthy  integument  beyond  the  tumour.  In 
this  way  we  have  a series  of  double  loops,  one  ?f///7e,  and  the  other  /lar/r,  on 
each  side  (Fig.  428).  All  the  while  loops  should  now  be  cut  on  one  side,  imd 
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the  llavh  loops  ou  tlie  otlier,  leaving  hanging  ends  of  thread  of  correspondino- 
colours.  The  tumour  may  now  Ije  strangulated  by  drawing  down  and  knotting 
firmly  each  pair  of  white  threads  on  one  side,  and  each  pair  of  black  ones  on 
the  other.  In  this  way  the  tumour  is  divided  into  segments,  each  of  which 
is  strangulated  by  a noose  and  a knot ; by  black  nooses  and  white  knots  on 
one  side,  by  lohite  nooses  and  black  knots  on  the  other  (Fig.  42U). 

The  cicatrix  resulting  from  the  removal  of  a naivus  is  usually  firm  and 
healthy  ; but,  in  some  instances,  I have  seen  it  degenerate  into  a hard  warty 
mass  requiring  subsequent  excision.  The  ligature  may  be  used  successfully  at 
all  ages.  I have  repeatedly  tied  large  active  naevi  in  infants  a month  or  two 
old  without  meeting  with  any  accident. 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  naevus 
may  often  be  cured  by  subcutaneous  ligature.  This  is  done  by  passing  a 
curved  naevus-needle  armed  with  a strong  silk  ligatui'e  as  far  as  possible  round 
the  growth,  immediately  beneath  the  skin  ; on  the  eye  emerging  the  thread  is 
secured  and  the  needle  withdrawn.  The  needle  is  then  passed  unarmed  so  as  to 
include  the  other  half  of  the  tumour  ; as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  ligature  and  draAvn  back.  The  ligature  is  then  tightened, 
and  the  nmvus  thus  strangulated  subcutaneously.  If  preferred,  the  operation 
can  be  done  with  a common  suture  needle,  which  can  be  withdrawn  and 
re-inserted  where  necessary  without  being  re-threaded.  The  silk  ligature 
separates  by  suppuration  after  a week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
or  catgut,  and  then  to  push  the  knot  in  at  the  needle -puncture,  leaving  the 
thread  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
as  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
absorption  a return  of  the  growth  took  place. 

Widely  diffused  capillary  nmvi  admit  of  but  little  treatment.  Various 
attempts  have  been  made  to  diminish  the  disfigurement  by  the  application  of 
superficial  caustics,  but  the  results  of  this  treatment  are  not  satisfactory. 

Balmanno  Squire  has  recommended  scarification  of  the  surface  with  an 
instrument  composed  of  a number  of  very  fine  knife  blades  set  closely 
together,  and  from  this  some  benefit  has  resulted. 

N^vi  IN  Special  Situations. — Nsevi  of  the  Scalp  are  more  frequent 
than  in  any  other  situation,  except,  perhaps,  the  face.  When  occurring  on 
those  parts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  : when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
ears,  they  are  often  cutaneous.  The  ordinary  subcutaneous  naevus  of  the  scalp 
is  readily  removed  by  the  application  of  the  quadruple  ligature.  Care  must  be 
taken  in  passing  the  needles  not  to  include  the  tendon  of  the  occipito-frontalis, 
or  troublesome  cellulitis  and  perhaps  suppuration  may  occur  beneath  that 
membrane.  In  general,  it  is  better  not  to  attempt  the  preservation  of  any  of 
the  integument  covering  the  growth.  It  is  true  that,  when  removed,  a clean 
white  cicatrix  is  left  which  never  covers  itself  with  hair  ; but  this  contracts, 
and  in  after-life  becomes  but  little  visible.  The  attempt  to  dissect  down  the 
skin  that  covers  the  nasvus  is  not  only  troublesome,  but  is  attended  by  very 
considerable,  and  possibly  dangerous,  Inemori’hage.  Those  flat  na3vi  that  are 
situated  behind  the  ear  are  best  treated  by  the  free  apiilication  of  fuming  nitric 
acid,  or  Paquelin’s  cautery. 

Naevus  of  the  Fontanelle  is  the  most  important  variety  of  the  scalp- 
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na3viis,  and  constitutes  a somewhat  formidable  disease.  A large  purple  tumour 
is  situated  over  the  anterior  fontanellc,  rising  and  tailing  with  the  pulsations 
of  the  brain  communicated  to  it,  and  becoming  distended  and  tense  when  the 
child  cries.  Tlie  tnmonr  is  evidently  close  upon  the  membranes  of  the  brain, 
and  this  olleu  deters  practitioners  from  interfering  Avith  it ; and  I have 
not  uiifrecpiently  seen  cases  in  which  the  parents  of  the  child  haA'C  been 
counselled  not  to  allow  any  operation  to  be  practised,  lest  death  should  result. 
Yet  this  tumour,  so  formidable  in  appearance,  and  so  deeply  seated  and  close 
upon  the  brain,  may  be  removed  with  jDerfect  safety  hy  the  ligature.  I have 
often  tied  nmvi  iiijthis  situation,  and  have  never  seen  any  ill  consequences,  not 
even  a convulsive  fit,  occur.  The  danger,  then,  from  the  mere  strangulation 
of  the  tumour  in  this  situation  cannot  be  great ; but  there  is  another  and  a 
special  danger,  viz.,  the  risk  of  Avounding  the  membranes  of  the  brain  in 
passing  the  ligatiu’es  under  the  base  of  the  tumour.  If  nmvus  needles  or 
shai’])-pointed  instruments  of  any  kind  be  used,  this  accident  Avill  be  very 
likely  to  occur  ; and,  if  this  Avere  to  happen,  inevitably  fatal  consequences  Avill 
ensue.  This  accident  may  ahvays  be  avoided  by  operating  in  the  folloAving 
Avay.  A puncture  is  made  in  front  of  the  tumour  through  the  healthy  scalp. 
An  eyed  probe,  armed  Avith  a double  ligature,  is  then  pushed  through  this 
opening  across  the  base  of  the  tumour,  and  its  end  is  made  to  project  on  the 
opposite  side  beyond  it ; here  another  punctiu-e  is  made,  and  the  probe  and 
ligatiu’e  together  are  drawn  through.  The  same  procedure  is  adopted  across 
the  tumour  sideways.  In  this  way,  a quadi-uple  hgature  is  passed  across  the 
tmnour  in  two  opposite  directions  : the  ends  are  then  disengaged,  and  the 
ligature  is  tightened  in  the  ordinary  Avay. 

Naevi  of  the  Face  are  of  very  common  occurrence,  and  usually  cause  much 
disfigurement.  The  treatment  to  be  adopted  necessarily  varies  greatly,  accord- 
ing to  the  nature  of  the  nmvus,  Avhether  cutaneous,  subcutaneous,  or  both  ; 
and  especially  according  to  its  situation.  The  same  plan,  Avhich  is  advan- 
tageously adopted  in  one  part,  may  be  altogether  inapplicable  in  another.  We 
shall,  accordingly,  consider  the  treatment  of  these  vascular  growths,  as  they 
aflect  the  eyelids,  the  nose,  the  cheeks,  and  the  lips. 

Naev-as  of  the  Eyelids  is  usually  cutaneous,  consisting  of  a discoloration 
or  staining,  as  it  Avere,  of  the  lid,  without  any  material  swelling.  Such  a 
disease  is,  I think,  better  left  untouched ; it  cannot,  of  course,  be  remoA'ed 
either  by  the  knife  or  by  caustics,  Avithout  producing  Avorse  results  ; and,  as 
the  skin  is  ahvays  deeply  involved,  milder  means  are  inoperative,  or  possibly 
equally  destructiA’e.  I have.heard  of  sloughing  of  the  eyelid  being  occasioned 
by  the  use  of  astringent  injections  ; though,  if  the  nmvus  Avere  subcutaneous 
and  constituted  a distinct  tumour,  passing  perhaps  into  the  orbit,  destruc- 
tion of  the  growth  by  electrolysis  is  the  safest  and  most  efficient  mode  of 
treatment. 

NaBAms  of  the  Nose  may  occur  in  tAvo  situations — at  the  root,  or  toAvards 
the  aim  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
at  the  lower  part  of  the  forehead,  betAveen  and  perhaps  extending  aboA'e  the 
eyebrows,  it  is  often  subcutaneous,  and  may  attain  a very  considerable  magni- 
tude. In  cases  of  this  kind,  I have  found  the  quadruple  ligature  the  readiest 
means  of  removal ; and  although  the  part  included  may  be  of  large  size,  the 
resulting  cicatrix  is  Avonderfully  small  and  narroAv,  usually  becoming  horizontal, 
so  as  to  fall  into  the  folds  of  skin  naturally  existing  in  that  situation.  In  the 
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case  of  a little  girl  about  three  years  of  age,  under  my  care  some  few  years 
ago,  I removed  a umvus  that  was  cutaneous  as  Avell  £is  subcutaneous,  and  as 
large  as  a ^valnut,  from  this  situation,  by  means  of  the  quadruple  ligature,  with 
the  most  satisfactory  result,  the  resulting  cicatrix  being  reuiarkably  small  ; 
and  in  another  little  girl,  from  the  bridge  of  whose  nose  1 remo\'ed,  someyesirs 
ago,  a iifBVUs  as  largo  as  a marble,  very  little  scarring  or  deformity  resulted. 
In  both  these  cases,  the  naevus  was  cutaneous  asAvell  as  subcutaneous.  If  the 
skin  be  not  affected,  the  application  of  a temporary  ligature  followed  by  injec- 
tion of  perchloride  of  iron  may  be  advantageously  employed,  or  the  gi’owth 
may  be  destroyed  by  electrolysis.  When  the  tip  and  aim  of  the  nose  are 
afiected,  the  nmvus  being  cutaneous,  we  can  seldom  do  much  to  improve  the 
appearance  of  the  patient.  In  such  cases,  I have  tried  Ijreaking  down  the 
nmvus,  and  the  galvanic  cautery,  without  any  material  benefit  ; the  destruc- 
tion of  the  tissues  soon  afterwards  leading  to  deformity.  When  the  nsevus  is 
subcutaneous,  occupying  the  tip,  aim,  and  columna  nasi,  galvano-puncture,  or 
injection  with  perchloride  of  iron,  are  the  only  means  that  I have  found  of 
real  service.  If  the  perchloride  be  injected,  care  must  be  taken  not  to  throw 
in  too  much  of  the  liquid,  lest  sloughing  or  sudden  death  result. 

Naevi  of  the  Cheeks  may  occur  in  three  distinct  forms.  1.  There  may  be 
a simple  cutaneous  nmvus,  a mere  staining  of  the  skin,  a “ mother’s  mark.” 
This  admits  of  no  satisfactory  treatment  in  most  cases  ; and  the  subject  of  it 
must  submit  to  continue  through  life  to  exhibit  the  characteristic  discolora- 
tion. 2.  The  elevated  cutaneous  nmvus  may  be  raised  above  the  surface, 
being  of  a deep  purplish-red  or  plum-colour,  and  covered  with  a very  thin 
integument.  In  this  form  of  the  disease,  I think  that  the  application  of 
concentrated  nitric  acid  is  the  best  means  of  extirpation.  By  one  or  two  free 
applications  of  the  caustic,  the  growth  is  removed,  and  a dense  white  cicatrix, 
presenting  little  disfigm’ement,  is  left  in  its  place.  3.  The  nmvus  may  involve 
the  whole  thickness  of  the  cheek,  being  scarcely,  if  at  all,  cutaneous.  Nmvi 
of  this  kind  cannot,  of  course,  be  extirpated,  either  by  the  knife,  ligature,  or 
caustics,  lest  the  cheek  be  perforated,  and  the  most  serious  disfigurement 
ensue.  In  such  cases  we  must  endeavour  to  obliterate  the  structure  of  the 
nmvus  by  galvano-puncture,  by  exciting  inflammation  in  it  by  setons,  or  by 
breaking  down  the  structure  of  the  growth  with  cataract-needles  or  a fine 
tenotome.  In  a case  which  I attended  some  years  ago,  I cured  a large  and 
deeply  seated  nmvus,  which  occupied  one  cheek,  by  passing  a number  of 
fine  silk  threads  across  it  in  different  directions,  and  gradually  breaking  it 
down  piece  by  piece,  with  a cataract-needle  ; no  disfigurement  whatever  being 
left. 

Naevi  of  the  Lips  require  different  treatment,  according  as  they  occupy  the 
margin  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  projecting  and  somewhat  pendulous  growths,  they  may  very 
readily  be  removed  by  a double  or  quadruple  ligature,  according  to  their  size. 
This  was  the  practice  pursued  in  the  case  from  which  the  accompanying  draw- 
ings (Figs.  430, 431)  were  taken,  where  a most  excellent  result  was  obtained  by 
the  use  of  the  ligature,  followed  at  a later  period  by  injection  of  perchloride 
of  iron  into  some  of  the  more  widely  diffused  parts  of  the  growth.  "W  hen  the 
nmvus  involves  the  whole  thickness  of  the  lip,  such  measures  are  not  always 
available.  In  these  cases  galvano-puncture,  repeated  at  intervals  of  about  a 
Aveek  till  the  Avhole  growth  is  consolidated,  is  perhaps  the  safest  and  best 
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treatment.  The  injection  of  perchloricle  of  iron,  tannic  acid  solution,  or 
chloride  of  zinc,  may  effect  a cure  in  most  cases  ; but  a temporary  ligature 
should  always  be  applied,  and  left  on  for  about  a quarter  of  an  hour,  to  prevent 
any  accident  arising  from  the  direct  entrance  of  the  styptic  fluid  into  the  blood 
stream. 

AVheu  the  whole  substance  of  the  lip  is  involved,  inclusion  and  strangulation 
of  the  morbid  mass  by  means  of  the  ligature  are  seldom  a^'ailable  ; the  amount 
of  sloughing  being  very  great,  and  the  child,  absorbing  the  putrescent  matters 
from  the  sloughing  mass  which  results,  incurring  the  danger  of  being  poisoned 
from  this  source.  In  an  infant  with  a very  large  nmvus,  including  one  half  of 
the  lip,  which  I ligatured  at  the  Hospital  some  years  ago,  death  aj)peared  to 


Fig.  431. — Nifivus  of  Lower 
Lip : Side  View. 


Fig.  430. — Xaevus  of  Lower  Lip  : 
Front  View. 


I result  from  this  cause.  One  of  the  most  formidable  cases  of  nsevus  of  the  lip 

I that  I have  ever  had  to  do  with,  and  in  its  results  the  most  satisfactory,  was 

sent  to  me  several  years  ago,  by  Budd  of  Barnstaple.  The  patient,  a little 
girl  five  years  old,  was  noticed  at  birth  to  have  a red  streak  on  the  right 
i side  of  the  upper  lip  ; this  rapidly  developed  into  a large  tumid  purple  na3vus, 


Fig.  433.— Lni-g(‘  Niovu.s  of  Upper 
Lip : Side  View. 


Fig.  432. — Tjnrgc  Nfcviis  of  Upper  I.ij) : 
Front  View. 


which,  when  the  case  came  under  my  observation,  was  about  the  size  of  a lapm 
walnut,  involving  the  whole  of  the  structures  of  the  lip,  from  the  cutaneous  to 
the  mucous  surfaces  ; it  was  of  a deep  mulbeny  colour,  and  extended  from  the 
median  line  of  the  lip  to  the  angle  of  the  mouth  (Figs.  4532, 433).  The  integu- 
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mcnts  covering  this  growth  were  exceedingly  thin,  and  the  tumour  itself  was 
in  the  highest  degree  vascular  and  active.  Excision  ajipeared  to  he  out  of  the 
question  ; the  ligature  presented  little  to  recommend  it ; injections  with  the 
perchloride  of  iron  and  the  introduction  of  setons  were  successively  tried,  hut 
neither  of  these  means  produced  any  effect  on  the  tumour,  which  commenced 
to  extend  upwards  into  the  nostril.  I accordingly  determined  on  using 
caustics.  Nitric  acid  was  first  employed  ; hut,  as  this  did  not  produce  suffi- 
ciently deep  impression  on  the  growth,  I had  recourse  to  the  potassa  cum 
calce.  By  means  of  this,  the  tumour  was  gradually  removed  ; the  haemorrhage 
which  occasionally  resulted  being  restrained  by  pressure.  Notwithstanding 
the  amount  of  tissue  destroyed,  the  resulting  cicatrix  was  small,  resembling 
that  of  a badly  united  hare-lip.  Three  years  afterwards,  the  child  was  brought 
to  me  again,  and  I was  much  struck  by  the  wonderful  improvement  that  had 
taken  place  since  the  removal  of  the  nmvus.  The  lip  was  smooth,  the  cicatrix 
in  a great  degree  worn  out,  and  comparatively  little  disfigurement  was  left  in 
the  countenance  of  an  exceedingly  pretty  and  engaging  child.  Finding, 
however,  that  the  lip  was  still  drawn  or  tucked  in  by  a very  dense  band  of 
cicatricial  tissue,  which  caused  a deep  depression  of  the  ala  of  the  nose,  on 
that  side,  I divided  this,  and  the  result  was  most  satisfactory. 

It  has  been  recommended  when  the  growth  invades  the  substance  of  the 
lip  deeply  for  a limited  extent,  to  remove  it  by  an  operation  somewhat  similar 
to  that  for  the  removal  of  an  epithelioma  ; the  whole  substance  of  the  lip 

being  cut  through  widely  on  each  side, 
and  the  sides  of  the  wound  brought 
together  with  hair-lip  pins.  Such  opera- 
tions are,  however,  not  advisable,  as 
apart  from  the  danger  of  hmmorrhage, 
the  disease  can  always  be  cm'ed  by  some 
of  the  means  above  described,  without 
leaxung  the  amount  of  deformity  that 
would  result  from  its  removal  by  the 
knife. 

ITaevus  of  the  Tongue  is  of  rare 
occurrence.  I have,  however,  success- 
fully operated  by  means  of  the  ecraseur 
in  one  case,  in  which  the  whole  of  the 
free  extremity  of  the  organ  was  involved 
(Fig.  434).  The  particulars  will  be 
found  in  Chapter  LIX. 

Naevi  of  the  Organs  of  Generation  are  occasionally  met  with  in  the 
female,  but  rarely  in  the  male.  The  only  instance  of  Noiviis  of  ths  Pmis  with 
which  I have  met  occurred  in  the  case  of  a gentleman  thirty-two  years  of  age, 
who  consulted  me  some  years  ago  for  a growth  of  this  kind,  as  large  as  a 
walnut,  situated  under  the  reflexion  of  the  preputial  mucous  membianc.  It 
had  existed  for  many  j’ears  without  giving  any  annoyance,  but,  as  it  had  of 
late  begun  to  enlarge,  and  occasionally  to  bleed,  he  was  desirous  of  having  it 
removed.  This  I did  by  applying  the  quadruple  ligature,  after  having  dis- 
sected the  mucous  membrane  down. 

Ifgevi  of  the  Vulva  are  by  no  means  unfrequent.  We  have  had  several 
instances  of  the  kind  in  the  Hospital  of  late  years.  They  are  usually  venous. 


Fig.  434.— Nsems  of  Tongue. 
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often  attain  a large  size,  and  may  sonietinies  involve  the  intcguinental 

■ structures  on  the  inside  of  the  thigh,  or  on  the  pcrinieum,  as  well  as  the 
vulva.  When  the  growth  is  confined  to  the  vulva,  it  is  best  removed  by  the 
ligature.  Some  time  ago,  I removed  in  this  way  a large  pendulous  venous 

■ n'cCvus,  as  large  as  two  or  three  flattened  walnuts,  from  the  left  labium  of  a 
; little  girl  si.v  years  of  age.  In  this  case,  I found  it  most  convenient  to 

employ  the  continuous  ligature.  The  same  means  were  had  recourse  to  in 
: order  to  extirpate  a large  mevus  from  the  labium  of  a child  three  years  of 
age  ; but  in  this  case  the  disease  extended  to  the  integuments  of  the  peri- 
' najum  and  inner  side  of  the  thigh,  and  was  here  removed  by  the  application  of 
, strong  nitric  acid,  after  the  larger  growth  had  separated, 
i On  the  Extremities,  Neck,  and  Trunk  every  possible  variety  of  nae^ms 
i occui-s.  When  the  disease  is  flat,  consisting  rather  of  staining  of  the  skin  than 
I of  any  actual  tumour,  it  may  commonly  be  treated  successfully  by  the  applica- 
• tion  of  the  strong  tincture  of  iodine  ; or  should  it  be  thought  desirable  to 
I remove  it,  this  may  be  effected  by  rubbing  it  with  strong  nitric  acid.  If  the 
ncevus  assume  the  form  of  a tumour,  it  will  almost  invariably  be  of  a venous 
: character,  and  then  removal  by  excision  by  means  of  the  ligature  should  be 
eflected.  If  the  growth  be  round,  the  ordinary  quadruple  ligature  may 
be  employed  : if  flat  or  elongated,  the  longitudinal  continuous  ligature  is 
preferable. 

XiEVOiD  Lipoma. — This  is  a form  of  ntevus  which  I have  occasionally 
seen,  but  which  does  not  appear  to  have  attracted  much  notice,  although  ISFelaton 
( speaks  of  it,  and  Billroth  says  that  in  lipoma  he  has  several  times  met  with 
1 cavernous  dilatation  of  the  veins.  It  is  a tumour  in  which  the  nsevoid 
i stmeture  is  conjoined  with  a fatty  growth  usually  more  fibrous  than  an 
i ordinary  lipoma.  This  disease  is  invariably  seated  upon  the  nates,  back,  or 
thigh.  It  occurs  as  a smooth,  doughy,  indolent  tumoui,  incompressible,  not 
varying  in  size  or  shape,  without  heat,  thrill,  or  pulsation  of  any  kind, 
possibly  having  a few  veins  ramifying  over  its  surface,  but  no  distinct  vascular 
appearance.  It  is  usually  congenital,  or  has  been  noticed  in  early  childhood  ; 
and  it  continues  without  any  very  material  change  in  shape,  size,  or  appear- 
ance, until  the  inconvenience  or  deformity  occasioned  by  it  requires  its 
removal.  This  is  best  effected  by  the  knife.  After  removal,  the  tumour 
will  be  found  to  be  composed  of  a mass  of  fibrous  fat,  having  a large  number 
of  veins  ramifying  through  it,  so  as  to  constitute  a distinct  vascular 
elemeut,  often  communicating  with  small  cysts  containing  a bloody  fluid. 
The  tumour  has  occasionally  a tendency  to  recur  after  removal.  In  one  case 
I have  operated  three  times  for  the  removal  of  a large  growth  of  this  descrip- 
tion, situated  on  the  buttock,  and  extending  forward  towards  the  perimpum. 
The  first  operation  was  performed  in  1851  ; the  second  in  1856;  and  the 
patient,  then  eighteen  years  of  age,  again  presented  himself  in  1868  with  a 
recurrence  of  the  growth  in  an  ulcerated  state,  in  the  cicatrix  of  the  former 
operations.  The  situation  in  which  I have  seen  such  tumours  occur,  where 
they  gave  rise  to  most  inconvenience,  and  where  their  removal  has  required 
the  greatest  care,  has  been  the  anterior  part  of  the  thigh,  just  below  Poupart’s 
ligament,  close  upon  and  almost  in  connection  with  the  femoral  ^•essels.  In  a 
case  of  this  description,  which  was  sent  to  me  by  Edwards  of  Antigua,  the 
patient,  a gentleman  of  that  island,  had  suffered  for  some  years  from  a 
chronic  solid  mdema  of  one  of  his  legs,  apparently  dependent  u])on  the  pres- 
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sure  exercised  upon  the  sa])heiia  and  femoral  veins  by  an  elongated  indolent 
tumour  just  below  Poupart’s  ligament,  and  over  the  course  of  these  vessels. 
This  tumour  had  existed  from  childhood,  and  presented  the  signs  that  have 
just  been  given  as  characteristic  of  the  disease  under  consideration.  It  was 
removed  by  an  incision  parallel  to  Poupart’s  ligament,  some  careful  dissection 
being  required  to  separate  it  from  the  femoral  sheath,  more  particularly 
towards  the  inner  side,  where  a prolongation  of  the  tumour  dipped  down  by 
the  side  of  the  femoral  vein,  compressing  that  vessel,  and  thus  causing  the 
oedema  of  the  limb.  After  removal,  the  tumour  was  found  to  consist  of  a 
mass  of  dense  adipose  tissue,  with  much  vascular  structure  intermixed,  and 
some  small  cysts.  The  oedema  gradually  subsided  ; and  when  the  patient  left 
England,  about  three  months  after  the  operation,  the  limb  had  nearly  regained 
its  normal  size,  being  but  little  larger  than  the  sound  one, 

H.ffiMORRHAGIC  DIATHESIS  OR  H.ffiMOPHILIA. 

In  connection  with  diseases  of  the  blood-vessels  it  may  be  stated  that 
in  some  constitutional  conditions  it  is  found,  though  fortunately  very  rarely, 
that  there  is  a great  tendency  to  very  troublesome,  indeed  almost  uncontrol- 
lable bleeding,  from  slight  wounds.  An  abnormal  tendency  to  bleed  is  some- 
times observed  in  persons  who  are  “ out  of  condition,”  and  whose  tissues  are 
soft  and  flaccid.  They  bleed  freely  from  slight  wounds  and  bruise  extensively 
from  tri^flal  blows.  In  these  cases  the  bleeding  appears  to  be  maintained  by 
the  laxity  of  fibre  preventing  the  proper  contraetion  of  the  divided  or  torn 
vessels  ; and  the  tendency  to  haemorrhage  will  vary  at  different  times  in  the 
same  person  according  as  the  state  of  his  health  improves  or  deteriorates.  In 
other  cases  abnormal  bleeding  may  be  due  to  a diminution  in  the  normal 
coagulability  of  the  blood.  This  state  is  sometimes  met  with  in  scurvy, 
chronic  jaundice,  and  albuminuria.  The  disease  known  as  Hmmophilia  or 
Heemorrhagic  Diathesis  is  quite  independent  of  such  conditions  as  these.  It 
is  a peculiar  constitutional  state  always  congenital,  and  most  frequently  here- 
ditary, especially  in  the  male  line.  In  some  families  the  males  only  have  been 
affected,  and  the  diathesis  has  been  transmitted  in  the  second  or  third  genera- 
tion through  females  ; who,  themselves  being  unaffected  by  it,  have  had  male 
children  who  were  the  subjects  of  the  disease.  A very  remarkable  genealogi- 
cal account  of  such  a family  has  been  drawn  up  by  C.  Heath.  The  diathesis 
occurs  in  persons  without  any  other  apparent  derangement  of  health,  or 
morbid  condition,  innate  or  acquired,  to  account  for  it.  In  such  cases  the 
family  peculiarity  is  usually  recognized,  and  well  known  to  those  liable 
to  it. 

The  only  constant  sign  of  the  diathesis  is  the  free  and  often  almost  uncon- 
trollable bleediug  that  takes  place  fr'om  trivial  wounds;  life  being  put  in  jeopardy 
and  even  lost  by  the  hemorrhage  resulting  from  the  extraction  of  a tooth,  the 
opening  of  an  abscess,  lancing  the  gums,  or  some  equally  slight  unimportant 
surgical  procedure.  The  blood  does  not  flow  in  a jet,  but  continues  to  trickle 
in  an  oozing  stream,  apparently  from  the  capillaries  rather  than  fr’om  the 
larger  vessels  of  the  part.  In  these  cases  also  there  is  a great  tendency  to 
inordinate  ecchymosis  from  very  slight  contusion. 

In  these  families  of  bleeders,  it  is  searcely  necessary  to  say  that  it  is 
imperative  to  be  careful  to  make  no  surgical  wounds,  even  of  the  most  tiivial 
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character,  if  they  can  possibly  be  avoided.  Above  all,  the  extraction  of  teeth 
must  he  avoided.  It  is  after  this  sliji^ht  operation  that  the  most  nncontrollable 
' land  fatal  hemorrhages  have  occurred.  The  hemorrhages,  though  usually 
traumatic,  may  be  spontaneous  ; they  then  usually  proceed  from  the  nose, 
bowel,  kidney,  or  subcutaneous  connective  tissue.  In  women  they  assume  the 
character  of  profuse  and  nncontrollable  menorrhagia.  The  hemorrhages  are 
accompanied  by  the  symptoms  described  at  page  389,  Vol.  I.,  as  characterizing 
excessive  loss  of  blood  ; and  after  their  cessation  the  patient  remains  anemic 
usually  for  many  weeks  or  months.  The  quantity  of  blood  lost  is  often 
■ j enormous,  amounting  in  some  cases  to  several  pounds  in  the  twenty-four 
houi-s. 

The  tendency  to  bleeding  is  chiefly  from  recent  wounds  or  healthy  mucous 
membranes,  and  sometimes  does  not  occur  from  diseased  surflices  from  which 
it  presumably  would  be  likely  to  happen.  Thus  a member  of  one  of  the  three 
families  of  bleeders,  who  have  been  frequently  inmates  of  University  College 
Hospital,  died  lately  of  phthisis,  with  large  cavities  in  the  lungs.  A few 
I ••■weeks  before  his  death  he  had  nearly  died  of  haemorrhage  after  the  extraction 
I eof  a tooth,  but  he  had  never  suffered  from  serious  haemoptysis.  In  another 
case  the  patient  passed  through  an  attack  of  typhoid  fever  without  serious 
aaeraorrhage.  In  another  a large  slough  formed  in  the  skin  after  the  applica- 
:ion  of  perchloride  of  iron,  cold  and  pressure  to  arrest  haemorrhage  from  a 
punctured  wound  of  the  leg,  yet  the  slough  separated,  and  the  large  granu- 
lating sore  healed  without  any  recurrence  of  the  bleeding. 

Foimerly  it  was  supposed  that  females  were  exempt  from  haemophilia.  But 
AVickham  Legg,  to  whom  we  are  indebted  for  an  excellent  monogi’aph  on  this 
?ondition,  states  that  this  assumption  can  no  longer  be  maintained,  although 
Tomen  are  far  less  disposed  to  the  disease  than  men  ; that  they  present  few 
nstances  of  the  more  typical  forms  of  the  disease  ; and  that  it  is  less  fatal 
n them  than  in  men.  Alost  of  the  fatal  cases  in  women  have  occurred 
*y  haemorrhage  from  the  genital  organs,  and  Legg  quotes  a case  fr’om 
A'achsmuth,  “ where  the  rupture  of  the  hymen  on  the  marriage-night  caused 
■he  death  of  the  bride  from  htemon-hage.” 

A frequent  symptom  accompanying  this  diathesis  is  a painful  and  sudden 
veiling  of  one  or  more  joints  either  occurring  spontaneously,  or  as  the  result 
‘f  some  slight  injury.  The  swelling  is  the  result  of  an  effusion  of  blood  and 
y'liovia  into  the  synovial  membrane.  It  is  usually  accompanied  by  some 
ight  febrile  disturbance.  It  may  last  only  a few  days  or  may  endure  for 
lonths.  The  joint  is  often  permanently  weakened,  aud  relapses  are  frequent 
uring  the  cure. 

Pathology. — Little  if  anything  is  known  with  certainty  about  the  nature 
^ this  peculiar  affection.  It  has  been  stated  that  in  some  cases  the  inner 
oat  of  the  arteries  has  been  found  abnormally  thin,  and  degenerative  changes 
live  Ixjen  ob-scived  in  the  endothelium,  but  the  observations  are  not  sufflciently 
umcrous  or  uniform  for  any  theory  to  be  founded  upon  them.  From  the 
ifluence  exerted  by  cold  in  the  an-est  of  the  bleeding,  it  may  be  reasonably 
•ispected  that  a want  of  projier  contractility  in  the  arteries  may  have  some 
ifluence  in  causing  the  bleeding.  AVitli  regard  to  the  condition  of  the  blood, 
irying  statements  have  been  made ; it  has  been  said  to  be  watery,  defleient 
corpuscles,  and  uncoagulable.  In  the  cases  however  which  have  been 
Imitted  into  University  College  Hospital,  the  blood  in  the  earlier  stages  of 
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the  hfemorrhagc  ooao-ulated  healthily  and  was  of  good  colour,  though  after 
great  loss  the  tint  became  paler  and  the  coagulum  less  firm.  Accurate 
analyses  of  the  blood  from  bleeders  are  still  wanting.  It  has  been  suggested 
as  another  explanation  of  the  disease  that  its  real  cause  is  an  excess  of  blood, 
blit  of  this  also  there  is  no  definite  evidence.  It  would  appear  then  that  the 
only  facts  of  importance  that  we  at  present  possess  to  throw  light  on  the 
cause  of  haemophilia  are,  that  it  is  hereditary ; that  it  is  far  more  frequent  in 
males  than  in  females ; and  that  it  is  congenital,  and  may  occur  in  all  races 
and  in  all  countries. 

Treatment. — In  true  haemophilia  no  remedies  appear  to  exercise  the 
slightest  influence  over  the  diathesis.  At  the  same  time,  it  would  be  wise  that 
the  subject  of  this  unfortunate  condition  should  attend  to  those  ordinar)- 
rules  of  health,  the  neglect  of  which,  by  lowering  “ his  condition,”  might 
favour  the  tendency  to  bleed.  Legg  especially  recommends  the  use  of  cold 
baths  of  plain,  sea,  or  chalybeate  waters,  residence  in  a dry  air,  and  the  use 
of  warm  clothing.  The  preparations  of  iron  are  usually  given  in  a routine 
way,  but  it  is  doubtful  if  they  have  ever  been  of  service  in  preventing  the 
hsemorrhages,  certainly  never  in  an’esting  them,  though  they  may  lie  of  use 
in  removing  the  anaemic  state  left  after  a copious  bleeding.  Ergot  has  been 
given  during  the  bleeding  in  many  cases  but  without  evident  effect. 

The  Local  Treatment  is  that  on  which  most  dependence  will  necessarily  be 
placed.  It  consists  in  the  use  of  three  means — viz..  Pressure,  StN-ptics,  and 
Cold. 

Pressure  is  to  be  relied  on  only  in  one  form  of  hmmophilic  bleeding — \*iz., 
the  continuous  haemorrhage  from  the  socket  of  a tooth  after  extraction. 
In  these  cases  the  cavity  should  be  cleared  out  and  carefully  plugged  from  the ! ; 
bottom  by  means  of  lint  or  agaric,  the  whole  retained  by  means  of  a piece  of! 
cork  and  a gutta-percha  cap  to  fit  over  the  neighbouring  teeth,  and  compressed  1 
by  a bandage  applied  under  the  chin  against  those  in  the  sound  jaw.  IMieui 
the  haemorrhage  occurs  from  the  soft  parts,  pressure  must  be  used  with  great  f 
caution  lest  sloughing  occur  ; the  integuments  being  extremely  liable  to  givei  ; 
way  extensively  under  very  moderate  pressure,  large  subcutaneous  extravasa-i 
tion  developing  at  the  same  time,  and  thus  increasing  materially  the  danger  ofj 
the  case  and  the  local  mischief.  ( 

Compression  of  the  main  artery  of  the  limb  is  useless  and  liable  to  the| 
objection  of  the  development  of  ecchymoses  and  subcutaneous  haemorrhages.  . I 

Styptics  of  all  kinds  have  been  used  as  a matter  of  course,  and  the  per-  I 
chloride  of  iron  has  enjoyed  especial  favour.  I have  used  and  seen  it  used  I 
frequently,  and  can  safely  say  that  I have  never  seen  any  permanent  benefit  I 
from  its  application,  or  that  of  any  other  st}qitic,  in  these  cases.  Indeedj  I 
great  evil  has  often  resulted  from  the  inflammation  excited  by  the  application!  I 
of  styptics  of  any  kind.  The  parts  become  swollen,  fall  into  slough,  and  sn  |i 
they  sepai’ate  the  oozing  may  recommence  from  the  raw  surfiice,  and  the  saint  I 
process  has  to  be  gone  through  again.  I 

The  actual  Cautery  presents  the  same  inconveniences  as  ordinary  styptics  m 
It  may  arrest  temporarily  the  bleeding,  but  inflammation  is  set  up  in  the  part:  ! 
beyond  the  limit  of  the  eschar,  and  this  on  separating  leaves  an  extendet  I) 
ulcerating  surface  which  bleeds  again,  and  perhaps  more  freely  than  bcfoi’c.  fl. 

The  continued  application  of  Cold  appears  to  arrest  haemophilic  bleediuj  ■; 
more  effectually  than  any  other  means,  and  this  circumstance  would  load  tci; 
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he  belief  that  the  ha3moiThao’e  is  due  to  want  of  contractility  in  the  smaller 
rteries  nither  than  to  want  of  coagulability  in  the  blood.  The  cold  may  be 
ipplied  by  means  of  irrigation  of  iced  water,  as  has  been  done  snccessfully  by 
vlarshall,  or  by  the  application  of  ice  either  directly  to  the  part  or  laid  upon  a 
ponge  covering  it,  as  has  been  done  in  some  of  the  cases  of  ha3mophilia 
>ccnrring  at  University  College  Hospital.  Simple  Avater  may  be  used,  or  a 
v'eak  antiseptic  solution  of  boracic  acid.  If  the  bleeding  Avound  be  in  the 
xtremities,  the  limb  should  bo  elcA'ated  and  kept  at  rest  on  a sj^lint. 

The  Surgeon  has  already  been  cautioned  as  to  the  inexpediency  of  jAer- 
brming  any  operation,  except  under  circumstances  of  the  most  urgent  neces- 
ity,  on  any  member  of  a family  of  bleeders,  or  on  an  individual  knoAvn  to  be 
he  subject  of  htemophilia.  Should  an  operative  procedure  become  necessary, 
t should,  if  possible,  be  undertaken  Avith  Paquelin’s  thermo-cautery,  if  it  be 
lesired  to  make  a simple  incision  ; by  the  gah-anic  ecraseur,  if  it  be  expedient 
0 remoA'e  a part  or  to  perform  a small  amputation.  In  the  event  of  the 
nh^anic  ecraseur  not  being  at  hand,  the  elastic  ligature  would  be  the  best 
ubstitute. 
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DISEASES  OF  ARTEEIES. 


Arteries  are  liable  to  numerous  diseases  which  derive  great  importance 
from  the  effects  they  produce,  both  upon  the  vessels  themselves  and  upon  the 
parts  to  which  they  carry  the  blood.  Amongst  the'  most  important  are  the 
various  forms  of  inflammation  or  arteritis.  The  inflammatory  affections  of 
arteries  are  divided  first  into  two  classes,  viz.,  those  resulting  from  injury,  and 
those  arising  from  general  or  local  causes  not  of  a traumatic  natui-e.  Inflam- 
mation of  the  arteries  is  divided  also  into  endarteritis,  in  which  it  affects 
primarily  or  chiefly  the  internal  coat,  and  peri-arteritis,  in  which  the  process 
commences  in  the  outer  coat  or  sheath.  The  term  mes-arteritis  has  also  been 
suggested  for  inflammation  of  the  middle  coat,  but  it  is  of  little  use,  as  no  true 
inflammatory  affection  commences  in  that  part  of  the  vessel.  Some  forms  of 
arteritis  are  named  from  the  cause  of  the  disease,  as  syphilitic  or  embolic.  As 
in  other  structures,  the  inflammatory  process  may  be  acute  or  chronic.  In 
addition  to  the  above  diseases,  arteries  suffer  from  various  degenerative 
changes,  some  of  which  are  primary  affecting  the  original  tissues  of  the 
vessels,  others  are  secondary,  the  degeneration  taking  place  chiefly  in  the 
products  of  a chronic  inflammatory  process.  These  various  processes  are  still 
further  complicated  by  secondary  effects,  such  as  the  formation  of  aneurism, 
from  the  diseased  walls  of  the  artery  yielding  before  the  pressure  of  the  blood, 
and  thrombosis  of  the  affected  vessel  followed  by  its  obliteration,  and  some- 
times by  embolism  and  gangrene. 

In  discussing  the  diseases  of  arteries,  it  will  be  most  convenient  to  consider 
first  the  various  forms  of  inflammation ; secondly,  the  degenerations ; and 
lastly,  the  remoter  effects  of  these  changes. 


ARTERITIS. 


Acute  Arteritis  of  idiopathic  origin,  that  is  to  say,  arising  as  an  indepen- 
dent affection  for  which  no  evident  cause  can  be  found,  was  formerly  believed 
to  be  a comparatively  common  affection.  It  Avas  supposed  to  affect  the  inner 
coat,  spreading  along  the  vessel  in  the  direction  of  the  circulation,  and  from 
this  fact  it  was  spoken  of  as  diffuse  or  erysipelatous.  It  is  now  knovm,  how- 
ever, that  no  such  affection  really  exists,  and  that  the  error  arose  partly  from 
assuming  that  thrombosis  is  iimiriably  evidence  of  previous  inflammation  of 
the  affected  vessel,  and  partly  from  mistaking  for  the  redness  of  inflammation 
the  staining  of  the  intima,  so  often  observed  as  the  result  of  changes  in  the 
blood  with  disintegration  of  the  red  corpuscles,  occurring  either  during  life  in 
acute  forms  of  blood-poisoning  such  as  septicaemia  or  malignant  fevers,  or 
after  death  as  the  result  of  putrefaction. 

Traumatic  Arteritis. — Simple  acute  traumatic  inflammation  limited  to 
the  part  injured  and  showing  no  tendency  to  extension,  is  familiar  to  every 
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'Sur<^eon  in  connection  Avith  contusion,  laceration,  wound,  or  ligature  of 
arteries  ; for  in  the  early  period  of  repair  after  any  of  these  injuries,  inflam- 
matory exudation  from  the  vasa-vasorum  forms  an  essential  part  of  the 
process.  For  a description  of  this  condition,  the  reader  is  referred  to  Yol.  I., 
Chap.  XIV. 

Arteritis  by  Extension,  from  infective  inflammation  or  ulceration  of  the 
tissues  surrounding  the  vessel,  has  already  been  described  as  one  of  the  dangers 
accompanying  these  processes.  In  inflammation  affecting  an  arteiy  in  this 
Avay.  the  process  is  the  same  as  in  other  tissues.  The  vessels  of  the  outer  coat 
axe  dilated,  inflammatory  exudation  A\dth  migration  of  corpuscles  takes  place, 
and  the  AA'andering  cells  infiltrate  the  coats  of  the  artery,  AAdiich  become  SAAmllen 
and  softened.  The  process  spreads  from  the  outer  to  the  inner  coat,  the 
■endothelium  desquamates,  and  fibrin  is  deposited  upon  the  diseased  smfface. 

' In  the  smaller  arteries  complete  thrombosis  takes  place,  and  the  clot  extends 
upwards  to  the  nearest  branch  beyond  the  inflamed  part  of  the  A^essel,  and 
may  then  undergo  the  changes  already  described  as  occurring  in  the  per- 
manent closure  of  an  artery  (Yol.  I.,  ^Founds  of  Arteries),  and  hmmorrhage 
is  thus  prevented.  In  arteries  above  the  size  of  the  radial,  howeA^er,  the 
closure  of  the  A'essel  is  frequently  not  accomplished  before  the  coats  are  so  far 
softened  as  to  giA'e  way  before  the  pressure  of  the  blood,  and  thus  fatal 
hmmorrhage  may  result.  This  is  all  the  more  likely  to  occur  when  the  in- 
flammation and  subsequent  ulceration  affect  a limited  portion  of  one  side 
only  of  the  artery  as  in  those  cases  in  which  it  is  due  to  the  contact  of  an  irri- 
tating foreign  body,  such  as  a sequestrum.  In  the  larger  arteries  complete 
thrombosis  occurs  much  less  readily  than  in  smaller  vessels  or  in  veins,  the 
rapidity  of  the  flow  of  the  blood  being  unfavourable  to  the  adliesion  of  the 
white  corpuscles  Avhich  is  the  first  step  in  thrombosis. 

In  arteries  which  haA'e  been  dmded  and  secured  by  ligature  or  othei’Avise, 
;the  extension  of  unhealthy  inflammation  from  the  wound  to  the  exposed  end 
:)f  the  A'essel,  folloAved  by  softening  of  its  coats,  and  disintegration  of  the  con- 
jr'ained  clot  is  the  commonest  cause  of  secondary  hmmorrhage. 

Embolic  Arteritis. — Moxon  has  pointed  out  that  a form  of  acute  arteritis, 
resulting  in  softening  and  swelling  of  the  arterial  Avail,  thus  leading  to  the 
formation  of  an  aneurism  or  to  ruptm’e  of  the  A'essel,  is  in  rare  cases  the 
•result  of  the  lodgment  of  an  embolus.  A simj)le  fibrinous  embolus  lodging 
in  an  artery  merely  obliterates  the  vessel  without  causing  softening  of  its 
coats.  In  order  that  inflammatory  softening  may  occur,  it  is  necessary  that 
;he  emlx^lus  should  be  derived  from  a part  Avhich  is  the  seat  of  some  infectiA'c 
nflammation,  and  that  it  should  cany  Avith  it  the  unhealthy  products  of  the 
process.  Embolic  arteritis  is  most  likely  to  ocenr  in  the  someAvhat  rare  aftpe- 
i:ion,  knoAA'ii  as  ulceratiA’e  or  infectiA^e  endocarditis,  but  it  has  also  been  knoAvn 
‘ :o  folloAv  embolism  during  the  course  of  an  ordinary  case  of  acute  rheumatism. 
-Localised  arteritis  arising  in  this  Avay  is  belicA'ed  to  be  the  most  common,  if 
f lot  the  sole  cause  of  spontaneous  aneurisms  in  children,  and  in  the  smaller 
vessels  of  the  extremities  in  adults.  Ilushton  I’arker  has  recorded  a case 
vvhich  Avell  illustrates  this  form  of  disease.  A boy,  aged  14,  during  an 
Attack  of  acute  rheumatism  Avas  suddenly  seized  Avith  pain  in  the  forearm, 
olloAved  by  sAvelling  of  the  limb.  The  general  sAvelling  soon  subsided,  leaA'ing 
I deeply  seated  circumscribed  tumour,  Avhich  steadily  increased  in  size  for  the 
lext  four  months.  On  laying  this  open  a cavity  AA'as  ex]X)scd  containing  ]uorc 
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than  a pound  of  dark  clotted  blood,  and  the  anterior  interosseous  artery  was  ' 

found  to  coniinunicate  with  it  by  an  opening  a cpiarter  of  an  inch  in  length. 

The  vessel  was  successfully  ligatured  above  and  below  the  opening,  and  the  | 

boy  recovered.  At  the  time  of  the  operation  there  was  a loud  double  aortic  ' 

murmur.  i 

Acxite  Endarteritis. — Comil  and  Eanvier  describe  under  this  name  an  ' 
affection  of  the  inner  coat,  met  with  chiefly  in  the  aorta,  but  occasionally 
also  in  smaller  vessels,  especially  near  wounds.  It  is  characterized,  to  the 
naked  eye,  by  prominent  patches  formed  by  a swelling  of  the  intima.  They 
are  circular  or  oval  in  outline,  and  seldom  exceed  half  an  inch  in  diameter, 
though  both  their  form  and  size  may  be  altered  by  the  coalescence  of  neigh- 
bouring patches.  They  are  pale  pink  in  colour,  and  semi-transparent  or 
opalescent  ; in  consistence,  they  are  soft  and  elastic,  almost  gelatinous.  The  ; 
internal  surface  has  often  lost  its  polish,  in  consequence  of  the  irregularity  of  j 
the  swelling,  but  its  endothelial  covering  is  usually  intact.  The  middle  coat  ; 
beneath  the  patch  appears  usually  to  be  somewhat  swollen,  and  this  condi- 
tion more  marked  in  the  adventitia.  Microscopic  examination  shows  that 
the  swelling  is  due  to  an  accumulation  of  small  cells,  either  round  or  slightly 
irregular  in  outline,  between  the  fibres  of  the  sub-endothelial  connective  tissue  | ; 
and  the  elastic  layers  of  the  inner  coat.  These  cells  have  a distinct  nucleus 
surrounded  by  a small  quantity  of  protoplasm,  and  show  signs  of  active  growth. 
Cornil  and  Eanvier  believe  they  are  produced  by  proliferation  of  the  original 
cells  of  the  part.  The  swelling  of  the  external  coat  is  found  to  be  due  to  the 
presence  of  numerous  cells  of  new  formation  separating  the  fibres  of  the 
connective  tissue. 

The  conditions  under  which  acute  endarteritis  occur  are  not  clearly  deter- 
mined, but  as  every  intermediate  condition  between  it  and  the  chronic  form  j 
to  be  immediately  described,  is  to  be  met  with,  sometimes  even  in  the  same  j; 
vessel,  it  seems  to  be  nothing  more  than  the  same  process  increased  in  |i 
intensity. 

Chronic  Endarteritis,  Arteritis  Deformans,  Atheroma. — This  is  by  | 
far  the  most  common  disease  to  which  arteries  are  liable,  in  fact,  it  is  very  | 
rare  after  middle  life  to  find  it  completely  absent  in  the  larger  vessels.  It 
occurs  in  its  most  marked  form  in  the  aorta  and  the  large  arteries  of  the 
neck,  abdomen,  the  upper  parts  of  the  limbs  and  the  base  of  the  brain.  It  j 
is  less  commonly  seen  in  the  smaller  vessels,  in  which  the  muscular  coat  is 
more  fully  developed. 

Chronic  endarteritis  first  appears  as  pale  yellowish  patches  or  streaks, 
smooth,  slightly  elevated  above  the  surface,  and  evidently  seated  in  the  deeper 
layers  of  the  inner  coat.  They  are  irregular  in  outline,  their  long  diameter  is 
usually  in  the  line  of  the  vessel’s  course,  but  they  show  a special  predilection  i 
for  the  mouths  of  the  branches  leaving  the  main  trunk,  round  which  they 
form  annular  elevations.  Their  outline  becomes  subsequently  more  iiregular 
by  the  coalescence  of  neighbouring  patches.  As  the  disease  advances,  the  | 
patches  become  more  elevated,  often  reaching  a line  or  more  in  thickness.  H 
At  this  stage  they  are  grey,  semi-transparent  or  opalescent,  and  inelastic,  some-  tt 
times  almost  cartilaginous  in  appearance  and  consistence.  This  condition  is,  | 
however,  speedily  followed,  before  the  patches  have  reached  more  than  half  an  W 
inch  in  diameter,  by  a change  to  an  opaque  yellow  colour,  the  alteration  in 
tint  commencing  in  the  central  parts.  This  change  is  due  to  fatty  degeneration  Bi 
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rtiid  is  accompanied  by  some  loss  of  toughness.  The  farther  progress  may  be 
in  one  of  two  directions  ; the  growth  may  soften  and  break  down,  or  it  may 
calcify.  AVhen  softening  takes  place  the  patch  becomes  converted  into  a 
pultaceous  or  cheesy  mass,  and  even  sometimes  undergoes  complete  liquefiiction 
into  a yellow  creamy  fluid,  whicli  has  been  mistaken  for  true  pus,  and  termed 
an  “ atheromatoKs  abscessF  It  is  this  change  that  led  to  the  term  atheroma 
being  applied  to  the  disease,  the  products  of  the  softening  of  the  patch 
resembling  the  contents  of  an  atheromatous  cyst  of  the  skin.  The  term  is 
now  often  extended  to  all  stages  of  chronic  endarteritis. 

When  the  process  reaches  the  more  advanced  stages  the  middle  coat  is 
affected,  first  by  chronic  inflammation,  and  subsequently  by  softening.  At 
the  Siime  time  considerable  thickening  of  the  external  coat  takes  place  by  the 
formation  of  dense  fibroid  tissue  which  is  not  prone  to  fatty  degeneration  and 
softening.  Up  to  this  stage  the  fatty  patch  is  covered  by  the  most  internal 
layers  of  the  intima  and  the  endothelium,  which  are  not  affected  by  the 
chronic  inflammatory  process,  but  after  complete  softening  these  give  way,  and 
the  atheromatous  fluid  is  discharged  into  the  circulation,  leaving  the  remains 
of  the  patch  exposed  to  the  blood-stream.  The  raw  surface  thus  formed  is 
called  “ an  atheromatous  ulcer.”  The  debris  which  enter  the  circulation  are 
canled  on  and  lodge  in  the  capillaries,  but  not  possessing  any  irritating  pro- 
perties they  give  rise  to  no  evil  consequences.  Although  on  the  formation  of 
an  atheromatous  ulcer  a considerable  part  of  the  inner  and  middle  coats  are 
lost,  perforation  or  rupture  of  the  artery  rarely  takes  place,  and  it  is  only  in 
exceptional  cases  that  the  blood  forces  its  way  amongst  the  coats  of  the  diseased 
vessel.  This  is  due  to  the  fact  that  at  the  margins  of  the  patch,  the  chronic 
inflammatory  process  has  led  to  firm  matting  together  of  the  coats  of  the 
artery.  At  the  same  time  the  thickening  and  induration  of  the  external  coat 
prevents  perforation.  It  is  especially  opposite  the  deeper  and  more  eroded 
atheromatous  patches  that  this  consolidation  of  the  external  coat  takes  place. 
The  change,  although  described  as  a chronic  inflammation,  is  strictly  conser- 
vative in  character.  The  new  growth  of  fibroid  tissue  is  not  confined  to  the 
external  coat,  but  extends  to  the  sheath  of  the  vessel,  and,  by  soldering  it  to 
the  contained  artery,  greatly  adds  to  the  strength  of  the  vascular  Avail. 

Although  perforation  is  thus  prevented,  the  new  tissue  but  imperfectly 
represents  the  normal  structures  of  the  coats  of  an  artery,  as  it  is  entirely 
wanting  in  ela.sticity.  Consequently  it  is  very  apt  to  yield  slowly  to  the 
pressure  of  the  blood,  and  thus  lead  to  the  formation  of  a sacculated  aneurism, 
the  mouth  of  Avhich  Avill  correspond  to  the  damaged  portion  of  the  wall  of 
the  vessel. 

Complete  softening,  Avith  the  formation  of  an  atheromatous  ulcer,  is  not 
by  any  means  a necessary  consequence  of  fatty  degeneration  of  the  patches 
resulting  from  chronic  endarteritis.  In  many  cases  the  ncAV  tissue,  after 
degenerating,  remains  as  a firm,  yelloAV,  opaque  mass,  and  may  undergo  no 
further  change,  but  most  commonly  lime  salts  are  deposited  in  it,  and  it 
gradually  becomes  converted  into  a hard  calcareous  plate,  over  Avhich  the 
superficial  layers  of  the  inner  coat  Avith  the  endothelium  may  remain  un- 
broken. Sometimes,  however,  these  seem  to  Avear  aAvay  and  the  calcareous 
plate  comes  in  direct  cf>ntact  Avith  tlie  blood-stream,  '.rhis  ebange  Avas  for- 
merly described  as  '•‘ossification  of  the  arteries,”  but  it  need  not  be  said  that  no 
tnie  l)one  is  formed.  From  the  arrangement  of  the  calcareous  matter  in 
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plates  corresponding  to  the  atlieromatons  patches  in  wliich  the  lime  salts 
have  been  deposited,  this  change  has  also  received  the  name  of  laminar 
calcificaiion. 

Microscopic  examination  of  an  atheromatous  arteiy  in  the  early  stage  of 
the  disease  shows  that  the  morbid  change  commences  in  the  deeper  layers  of 

the  inner  coat  by  a proliferation  of  the  flattened 
cells  that  lie  between  the  laminas  of  connective 
tissue  of  which  it  is  chiefly  composed.  The  new 
cells  are  arranged  in  lines  between  the  laminae. 
With  the  i^roliferation  of  the  cells  there  is  a 
growth  of  new  laminae  of  connective  tissue 
closely  resembling  that  of  the  healthy  inner  coat, 
both  in  appearance  and  in  arrangement.  The 
change  is  therefore  a true  overgrowth  of  the 
deeper  layers  of  the  intima.  The  relative  amount 
of  cells  and  fibrous  intercellular  substance  varies 
in  different  cases,  but  the  chief  bulk  of  the  new 
tissue  is  always  composed  of  the  latter.  The  cells 
are  small,  rounded  or  slightly  flattened  and  contain  a nucleus  of  considerable 
size,  round  which  it  is  often  difficult  to  recognise  any  protoplasm.  Xo 
vessels  joenetrate  the  new  tissue  and  consequently  Avhen  it  reaches  a certain 
stage  of  development  the  central  parts  are  but  imperfectly  nourished,  and 
degeneration  commences.  The  cells  become  shrivelled  and  granular,  and 
fatty  granules  also  appear  in  the  intercellular  substance.  At  a later  stage 
calcareous  granules  may  also  make  their  appearance.  If  softening  takes 
place,  the  fat-granules  increase  in  quantity,  and  solution  of  the  intercellular 
substance  follows.  If  complete  liquefaction  takes  place  the  atheromatous 
fluid  is  found  under  the  microscope  to  be  composed  chiefly  of  fatty  debris 
and  oil-globules,  and  very  frequently  it  contains  plates  of  cholesterine 
(Fig.  435). 

The  accompanying  drawing  (Fig.  43  G),  illustrates  the  structm-e  of  an 
atheromatous  patch  very  well. 

The  changes  in  the  middle  and  outer  coats  require  but  little  notice.  The 
middle  coat  in  the  later  stages  is  often  invaded  by  a growth  similar  in  charac- 
ter and  structure  to  that  which  originally  started  in  the  inner  coat.  In  fact, 
it  seems  to  be  an  extension  of  the  same  growth,  the  true  structures  of  the 
middle  coat  being  atrophied  from  pressure.  The  outer  coat  shows  a growth 
of  new  fibrous  tissue  containing  a number  of  small  round,  or  elongated  cells. 

Nature  and  Causes. — The  views  as  to  the  nature  of  the  disease  have 
undergone  various  changes,  but  at  the  present  time  it  is  almost  universally 
regarded  as  a chronic  inflammatory  process,  characterized  by  overgrowth 
of  the  affected  tissue  followed  by  degeneration.  Gulliver  was  long  ago 
inclined  to  this  opinion,  and  it  has  been  especially  insisted  on  by  Virchow, 
Billroth,  and  Moxon.  That  it  belongs  to  the  class  of  morbid  processes  almost 
universally  spoken  of  as  chronic  inflammations,  may  be  said  now  to  be  gene- 
rally accepted,  but  the  difference  between  these  and  acute  inflammation  is  so 
marked  that  probably,  with  the  advance  of  pathological  knowledge,  a complete 
separation  will  be  made  between  them. 

The  most  important  cause  of  chronic  endarteritis  is  mechanical  strain. 
This  may  be  constant,  as  the  result  of  abnormal  resistance  in  the  capillaries 


Fig.  435. — Atheroma,  -witli  abun- 
dant Cholesterine. 
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' or  smaller  arteries,  or  intermittent,  such  as  occurs  during  violent  exertion,  in 
\ which,  while  the  heart  is  heating  Ibrcibly,  the  I’esistance  to  the  circulation  is 
1 increased  hy  the  contraction  of  the  muscles.  Moxon  has  brought  forward 
1 abundant  evidence  in  proof  of  this  theory.  He  points  out  that  atheroma 
[ occui’s  more  constantly  and  at  an  earlier  period  in  males  than  in  females,  and 
i that  when  extensive  atheroma  is  met  with  in  women,  it  will  usually  be  found 
j,  that  they  have  been  engaged  in  hard  manual  labour.  In  men,  the  most 


Fig.  43C. — Atheroma  of  Aorta,  e,  elastic  lamina  ; vi,  midflle  coat ; ?,  internal  coat ; /,  the  new  growth 

undergoing  fatty  degeneration. 


marked  examples  are  met  with  in  those  whose  occupations  have  involved  violent 
physical  exertion.  In  wasting  diseases,  in  which  the  quantity  of  blood  is 
diminished  and  the  arterial  tension  reduced,  atheroma  is  seldom  met  with,  and 
in  the  pulmonary  arteries,  in  which  the  pressure  is  greatly  less  than  in  the 
systemic  vessels,  chronic  endarteritis  is  rare,  being  observed  only  in  those 
cases  in  which  the  right  heart  is  hypertrophied  in  consequence  of  chronic 
bronchitis  and  emphysema,  or  obstruction  at  the  mitral  oritice.  The  earliest 
patches  of  atlieroma  are  moreover  situated  in  the  parts  exposed  to  the  greatest 
strain,  as  in  the  arch  of  the  aorta,  and  at  the  points  at  which  large  branches 
are  given  off  or  a trunk  bifurcates.  It  is  common  also  to  find  the  disease 
more  advanced  in  those  situations  in  which  the  artery  is  placed  in  close 
jiroximity  to  a bone,  as  in  the  femoral  at  the  brim  of  the  pelvis.  The 'fact 
that  chronic  endarteritis  is  always  more  marked  in  the  vessels  of  the  lower 
limb  than  in  tliosc  of  the  upixir  may  also  be  explained  by  the  pressure  being 
greater  in  the  most  dependent  parts  while  the  body  is  in  the  erect  position. 

Among  the  constitutional  affections  which  predispose  most  powerfully  to  the 
development  of  atheroma  is  chronic  Bright’s  disease,  with  the  granular  con- 
tracted kidney.  Gull  and  Sutton  have  demonstrated  that  this  disease  is 
associated  witli  a general  change  in  the  smaller  arteries  and  capillaries  to 
which  they  have  given  the  name  of  arlerio-capilhrj/JiWosis.  It  is  characterized 
by  a fibroid  thickening  of  the  extei'iial  coat  of  the  smaller  arteries.  In  the 
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diseased  kidney,  Johnson  has  described  a thickening  of  the  walls  of  the 
smaller  arteries,  which  he  believes  to  be  due  chiefly  to  the  hypertrophy  of  the 
muscular  coat.  The  nature  of  these  changes  and  their  extent  is  still  a matter 
of  dispute  ; but  whatever  the  exact  pathological  change  may  be,  it  is  beyond 
a doubt  that  it  causes  considerable  obstruction  to  the  circulation,  a fact 
which  is  made  evident  by  the  hypertrophy  of  the  heart  that  accompanies  the 
disease  and  the  evidence  of  increased  arterial  tension  as  indicated  by  the 
The  granular  contracted  kidney  and  the  general  vascular 
changes  associated  with  it  are  veiy  commonly  the  result  of  gout,  so  much 
so  that  this  form  of  Bright’s  disease  is  often  termed  the  “gouty  kidney.” 
Gout  is  usually  the  result  of  an  abuse  of  alcoholic  stimulants,  and  thus 
habitual  alcoholic  excess  comes  indirectly  to  be  an  important  cause  of  chronic 
endarteritis. 

The  influence  of  syphilis  in  the  causation  of  atheroma  is  a more  doubtful 
point.  Aitken  attaches  great  importance  to  it.  The  effect  of  syphilis  in 
causing  disease  of  the  smaller  arteries,  and  fibroid  induration  of  organs  and 
tissues  has  already  been  pointed  out  (see  Syphilis,  Yol.  I.),  and  it  is  evident 
that  these  changes  would  tend  to  obstruct  the  circulation  and  thus  cause 
increased  arterial  tension.  Whether  it  acts  more  directly  as  a cause  of 
atheroma  is  uncertain. 

The  most  important  predisposing  cause  of  chronic  endarteritis  is  old  age. 
After  a certain  j)eriod  of  life  the  arteries  in  common  with  other  tissues  become 
impaired  in  structure.  This  manifests  itself  chiefly  by  a diminution  in  the 
normal  elasticity  of  the  coats,  so  that  they  become  less  capable  of  withstanding 
any  strain  to  which  they  may  be  exposed.  So  frequent,  and  indeed  constant 
are  these  transformations  of  the  arterial  coats  during  the  decline  of  life,  that 
they  may  be  considered  the  natural  result  of  the  diminution  of  the  nutrient 
activity  consequent  upon  advance  in  years.  Gmelin  has  found  that  there  is  a 
progressive  increase  in  the  earthy  matters  contained  in  the  coats  of  healthy 
arteries  as  the  individual  advances  in  life.  Thus  he  ascertained  that  the  ash 
of  the  arteries  of  a newly-born  child  yields  0’86  per  cent,  of  phosphate  of 
lime  ; the  healthy  arteries  of  an  adult  1'25  ; and  those  of  an  old  man  2'77  of 
the  same  salt ; whilst  the  calcified  arteries  of  an  aged  man  contain  4*01. 
There  is  no  precise  period  of  life  at  which  these  changes  set  in  ; old  age  is  a 
relative  term,  and,  so  soon  as  the  system  has  passed  its  full  maturity,  in  what- 
ever year  of  life  this  may  happen,  there  is  a tendency  for  these  degenerative 
changes  to  take  place.  The  tendency  to  early  degeneration  of  arteries  is 
frequently  hereditary. 

Effects  of  Chronic  Endarteritis. — As  a consequence  of  the  loss  of  elas- 
ticity resulting  from  the  chronic  inflammatory  and  degenerative  changes  in 
the  coats  of  the  arteiy,  it  usually  yields  more  or  less  before  the  distending 
force  of  the  heart.  This  change  is  most  marked  in  the  aorta  and  its  primary 
divisions,  but  is  occasionally  seen  in  the  femoral  and  brachial  arteries.  The 
dilatation  may  be  regular,  or  pouch-like  projections  may  fonn  here  and  there. 
At  the  same  time  the  vessel  is  often  somewhat  elongated  so  as  to  assume  a tortuous 
form.  It  is  in  consequence  of  these  changes  that  the  name  arferifis  defoiimns, 
was  given  to  this  disease  by  Virchow.  The  interior  of  the  dilated  vessel  is 
rough  and  irregular  in  consequeiice  of  the  projection  of  the  atheromatous 
patches  ; when  softening  has  taken  place,  “ atheromatous  ulcers  ” may  be 
scattered  here  and  there  over  the  surface,  and  in  other  cases  it  may  be  paved 
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■with  closely-set  calcareous  plates.  When  the  dilatation  reaches  a certain 
degree  and  is  limited  to  a definite  area,  the  condition  is  described  as  a fusi- 
form aneurism,  the  distinction  between  that  and  simple  dilatation  being  only 
one  of  degi'ee  (see  Aneurism). 

The  loss  of  elasticity  in  the  coats  seriously  interferes  with  the  circulation 
through  distant  parts,  as  the  natural  storage  of  the  heart’s  force  in  the  elastic 
walls  of  the  larger  vessels  by  which  the  continuous  flow  between  each  systole 
is  maintained,  is  no  longer  possible.  The  circulation  in  the  extremities  is, 
therefore,  usually  feeble,  and  the  nutrition  of  the  parts  correspondingly  im- 
perfect. 

Xarroii'ing  or  Occlusion  of  the  Branches  leaving  the  Atheromatous  Trunk  is 
by  no  means  uncommon.  As  before  stated,  the  orifices  of  the  branches  from 
the  main  trunk  are  common  seats  of  the  earliest  atheromatous  patches.  The 
thickening  of  the  intima  may  take  place  in  a ring  round  the  mouth  of  the 
vessel  and  thus  gradually  narrow  it.  The  coincident  thickening  of  the  outer 
coat  may  still  further  contract  the  orifice.  When  complete  obliteration  occurs 
the  final  obstruction  probably  takes  place  by  the  formation  of  a thrombus  in  the 
diseased  arteiy  immediately  above  the  narrowed  orifice.  Complete  obliteration 
is  most  common  in  those  cases  in  Avhich  the  dilatation  of  the  main  trunk  has 
reached  such  a degree  as  to  merit  the  name  of  a fusiform  anem’ism.  In  a case 
in  Univeraity  College  Hospital  a few  years  ago,  in  which  the  left  carotid  was 
tied  for  aneurism  of  the  innominate  artery  and  the  arch  of  the  aorta  with  an 
immediately  fatal  result,  it  Avas  found  that  the  right  subclaAuan  was  obliterated 
where  it  left  the  dilated  innominate,  the  right  carotid  was  permeable,  but 
pressed  on  by  the  aneurism,  and  the  aortic  opening  of  the  left  subclaAian  was 
completely  closed,  thus  the  artery  which  was  tied  AA^as  the  only  vessel  carrying 
blood  to  the  brain. 

NarroAAing  of  the  coronaiy  arteries  by  an  atheromatous  ring  at  their  orifices 
is  a common  cause  of  fatty  heart. 

Thrombosis  is  an  occasional  consequence  of  atheroma.  So  long  as  the  patch 
is  covered  by  an  unbroken  layer  of  the  inner  coat  with  its  endothelial  covering, 
there  is  no  tendency  for  coagulation  to  take  place  upon  it.  When,  however,  the 
patch  has  softened  and  discharged  into  the  circulation,  leaving  an  “ athero- 
matous ulcer,”  or  AA'hen  the  thin  coveruig  over  a calcareous  plate  has  been 
worn  aAvay,  the  diseased  structures  come  into  direct  contact  Avith  the  blood.  If 
the  surface  is  tolerably  smooth,  the  nish  of  blood  past  the  diseased  patch  is  so 
rapid  that  adhesion  of  the  corpuscles  is  barely  possible  and  consequently 
no  thrombosis  results ; but  in  pouch-like  dilatations  it  readily  takes  place.  In 
the  stime  Avay  it  may  occur  in  a very  dilated  vessel  if  the  heart’s  action  is 
unusually  feeble.  A clot  thus  formed  may  gradually  increase  in  size  till  it  fills 
the  Avhole  ves.scl,  but  more  commonly  after  reaching  a certain  bulk  it  is  Avashed 
aAvay  and  cairied  on  as  an  embolus  to  some  distant  part.  If  it  be  of  sufficient 
size  obstruct  a main  artery  of  one  of  the  limbs  at  its  bifurcation,  gangrene 
Avill  frequently  result.  Smaller  fragments  lodging  in  the  extremities  usually 
produce  no  important  effects,  the  anastomosing  circulation  being  sufficient  to 
take  the  jdacc  of  the  obstructed  vessel.  If  lodging  in  one  of  the  solid  viscera, 
it  gives  rise  to  a hjcmon-hagic  infarct  (see  Vol.  I.,  1)37),  but  does  not  as  a rule 
cause  any  serious  consequences. 

Syphilitic  Endarteritis  has  already  been  descrilwd  (Vol.  T.,  p.  101)2). 

Arteritis  Obliterans  or  Obliterative  Arteritis  (Friedliincler).  Endar- 
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teritis  Proliferans  or  Hyperplastic  Endarteritis  (V.  Winiwarter). — 
Under  these  names  have  been  described  certain  rare  cases  in  whicli  obliteration 
of  arteries  takes  place  as  the  result  of  inflammatory  changes  in  tlieir  coats,  not 
evidently  dependent  on  syphilis,  embolism  or  injury.  The  disease  runs  a 
chronic  course,  and  may  cause  spontaneous  gangrene  of  the  parts  supplied  by 
the  aliected  vessel.  The  symptoms  will  perhaps  be  best  illustrated  by  quoting 
a typical  case  lately  recorded  by  Pearce  Gould.  The  patient  was  a brick- 
maker,  aged  19.  In  May,  1888,  the  fingers  of  his  right  hand  became  con- 
gested aiul  sometimes  dead  white,  Avith  much  sickening  pain.  After  a few 
Aveeks’  rest  he  improved,  but  soon  relapsed  on  returning  to  AA'ork,  After  some 
months  the  pain  extended  into  the  forearm,  and  completely  incapacitated  him 
from  Avorking.  He  came  under  Gould’s  observation  in  October,  1888.  At 
that  time  the  right  forearm  and  hand  Avere  cold  and  someAvhat  Avasted,  and  he 
suffered  much  pain,  especially  at  night.  The  brachial  artery  Avas  harder  than 
natural,  and  pulsated  more  feebly  than  that  on  the  opposite  side.  The  radial 
could  be  felt  as  a solid  cord.  There  Avas  dry  gangrene  of  the  tips  of  three 
fingers.  Ho  constitutional  affection  Avas  found  to  account  for  the  condition. 
Tavo  AA'Ceks  afterwards  the  pain  increased  till  it  became  agonizing,  requiring 
hypodermic  injections  of  morphia  for  its  relief.  At  this  time  there  was  slight 
elevation  of  temperature.  The  brachial  artery  then  became  coiwcrted  into  a 
pulseless  cord  to  Avithin  one  inch  of  the  teres  major.  Soon  after,  the  sub- 
claAdan  artery  was  found  to  be  prominent.  In  December  the  pain  gradually 
subsided,  and  one  month  after  he  Avas  apparently  well.  The  brachial  artery 
remained  a solid  cord,  and  the  first  joint  of  the  thumb  and  of  the  index  finger 
separated  after  becoming  mummified  {vide  Trans.  Clin.  Soc.  1884).  A some- 
what similar  case  occurring  in  a female,  aged  35,  is  recorded  by  W.  B.  Hadden 
in  the  same  volume.  The  pathology  and  causes  of  this  rare  affection  is  still 
uncertain.  It  commonly  occurs  about  middle  life,  Gould’s  case  being  the 
youngest  recorded. 

The  disease  described  by  V.  Winiwarter  under  the  name  of  endarteritis 
proliferans  is  probably  of  the  same  nature.  He  states  that  it  occurs  in  persons 
apparently  healthy  in  other  respects,  and  gives  rise  to  spontaneous  gangrene 
usually  of  the  foot.  In  one  case  in  which  the  vessels  Avere  examined  after 
amj)utation  of  the  limb  the  obliteration  was  found  to  be  the  result  of  a great 
proliferation  of  the  endothelium,  narroAving  of  the  lumen  of  the  vessel,  the 
final  obliteration  being  brought  about  by  thrombosis.  Hew  A’essels  Averc 
found  penetrating  from  the  outer  coat  into  the  proliferating  endothelium 
Avhich  Avith  the  thrombus  Avas  found  in  the  older  parts  to  be  undergoing 
changes  similar  to  those  already  described  as  occuiring  in  closure  of  an  artery 
after  ligature.  Billroth  states  that  the  disease  is  preceded  by  feebleness  of 
circulation,  and  obscure  pain,  often  lasting  for  months  or  years.  There  is  no 
definite  treatment  for  these  cases. 

Periarteritis. — By  periarteritis  is  meant  an  inflammation  commencing  in 
the  outer  coat  or  sheath  of  the  arteiy.  If  Ave  exclude  arteritis  by  extension 
from  surrounding  tissues  and  traumatic  arteritis,  periarteritis  is  a rare  disease. 
Charcot  and  Bouchard  have  described  such  an  affection  in  the  vessels  of  the 
brain,  commencing  as  an  accumulation  of  small  round  cells  in  the  perivascular 
sheaths  ; these  penetrate  the  coats  from  Avithout  and  lead  to  softening,  fre- 
(|uently  folloAved  by  the  formation  of  minute  aneurisms  and  final  rupture.  H 
is  a senile  disease,  and  according  to  Cliarcot  a common  cause  of  apoplexy. 
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An  atfection  of  the  arteries  of  an  uncertain  nature  not  causing  obliteration 
has  been  observed,  which,  from  its  giving  rise  to  acute  pain  and  tenderness 
Avith  some  swelling  in  the  line  of  the  vessel,  must  be  supposed  to  be  inflamma- 
tory. A case  of  this  kind  has  been  recorded  by  J.  H.  Morgan,  in  the  Trans- 
actions of  the  Clinical  Society  for  1881.  The  patient,  a man  aged  40,  Avas 
attacked  Avith  scA'ere  pain  in  the  line  of  the  right  femoral  artery  ; the  vessel 
Avas  acutely  tender,  but  there  Avas  no  redness  of  the  skin  coA'ering  it.  The 
condition  Avas  at  fii-st  limited  to  a feAv  inches  of  the  artery  near  the  groin, 
but  gradually  extended  to  the  popliteal  space  and  leg.  Slight  oedema  and  some 
SAvelling  of  the  lymphatic  glands  became  apparent  Avheu  the  disease  reached  the 
leg.  The  vessel  pulsated  forcibly  and  there  Avas  no  thrombosis.  He  had  some 
yeai’s  previously  suffered  from  a similar  affection  of  the  opposite  leg,  and 
Avhile  still  under  observation,  the  right  brachial  and  carotid  Avere  successively 
affected.  Altogether  the  second  attack  lasted  over  five  months.  It  Avas  not 
apparently  due  to  S}Tphilis,  gout,  or  rheumatism.  From  the  absence  of  throm- 
bosis it  AA’Ould  seem  probable  that  the  disease  Avas  a periarteritis. 

PRIMARY  DEGENERATIONS  OP  ARTERIES. 

Fatty  Degeneration. — Fatty  degeneration,  except  as  a part  of  chronic 
endarteritis,  is  not  a particularly  frequent  or  important  change  in  arteries.  In 
the  aorta,  even  in  young  subjects,  yelloAV  patches  of  small  size  and  irregular 
form,  and  very  slightly  if  at  all  elevated  above  the  normal  siu’face  of  the  intima, 
are  not  uncommon.  If  one  of  these  be  peeled  off  and  examined  microscopi- 
cally it  Avill  1)6  found  to  present  stellate  patches  of  fat-gTanules  in  the  most 
superficial  layers  of  the  intima,  immediately  beneath  the  endothelium.  These 
are  the  result  of  fatty  degeneration  of  the  branched  cells  that  are  normally 
present  in  this  part.  The  affection  seems  of  no  importance,  and  its  cause  is  not 
known. 

In  later  life,  fatty  degeneration  affecting  the  intima  more  deeply  is  some- 
times met  Avith  unaccompanied  by  any  of  the  signs  of  atheroma.  The  degene- 
ration may  extend  to  the  endothelium,  Avhich  then  disintegrates  and  is  cast  off, 
leaA-ing  a rough  surface  exposed.  This  condition  has  been  described  as  faitij 
erosion.  It  is  most  common  in  the  arch  of  the  aorta.  Through  such  a surface 
the  blood  may  force  its  AA'ay  into  the  middle  coat,  and  thus  give  rise  to  the 
condition  to  be  subsequently  described  as  “ dissecthig  aneurismF 

Fatty  gi-anules  are  not  uncommonly  found  in  old  age  in  the  external  coats 
of  the  smaller  arteries,  but  they  are  of  no  pathological  importance. 

Calcification  or  Calcareous  Degeneration. — We  haA'e  already  seen  that 
the  calcareous  plates  so  common  in  the  aorta  and  its  primary  branches  are  the 
result  of  the  calcification  of  the  products  of  chronic  endarteritis.  In  the 
smaller  arteries,  principally  in  those  of  the  third  and  fourth  magnitudes,  as  the 
popliteal,  the  tibials,  the  brachial,  radial  and  ulnar,  primary  calcification  is 
commonly  met  Avith.  It  commences  by  the  deposit  of  lime-salts,  in  a granular 
form,  arranged  in  lines  running  transversely  to  the  axis  of  the  vessel ; these 
lines  gradually  increase  in  breadth  until  they  coalesce  laterally,  the  intervening 
spaces  lieing  filled  up  and  the  A'essel  converted  into  a rigid  tube,  in  the  early 
stages  Avhile  the  calcareous  matter  is  arranged  so  as  to  form  Hues  round  the 
vessel,  the  condition  is  termed  annular  calcijiralion  (Fig.  4.37).  When  these 
lines  have  coalesced  it  is  often  called  lubular  calcification  (Fig.  408). 
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When  this  process  has  reached  its  hi^diest  stage,  if  the  artery  l>e  removed 
fi-om  the  body  and  drawn  tlirongh  the  fingers,  a small  rigid  tube,  composed  of 
the  calcified  middle  coat  still  lined  by  the  inner  coat,  can  be  sc|ucezed  out, 
leaving  the  external  coat  apparently  healthy.  In  fact,  the  toughness  of  the 
external  coat  is  so  little  impaired  that  such  vessels  can  be  tied,  and  even 
twisted,  almost  as  safely  as  a healthy  artery.  Annular  and  tubular  calcifica- 
tion are  almost  invariably  associated  with  chronic  endarteritis,  and  its  secon- 
dary degenerations  in  the  larger  vessels,  and  in  the  intermediate  arteries,  such 
as  the  axillary  or  popliteal,  and  sometimes  even  as  low  as  the  tibials,  lx)th 
conditions  are  observed  side  by  side. 

The  existence  of  this  degenerative  change  is  usually  recognized  without 
difficulty  during  life  in  any  artery  that  can  be  examined  with  the  finger.  The 


vessel  feels  hard  and  less  compressible  than  natural.  Its  longitudinal  elasticity 
is  lessened,  so  that  it  is  thrown  into  a Avavy  line  when  relaxed  longitudinally 
by  flexion  of  the  limb. 

The  morbid  condition  consists  essentially  of  a deposit  of  lime-salts  in  the 
muscular  fibre-cells  of  the  middle  coat.  We  thus  only  meet  with  it  in  those 
vessels  in  which  the  muscular  tissue  is  well  developed.  In  the  larger  arteries 
the  muscular  cells  are  so  scanty  and  so  far  concealed  by  the  elastic  tissue  that 
if  this  change  does  occur  in  them  it  is  difficult  to  recognize.  The  inner  coat 
in  the  larger  vessels  usually  shows  the  ordinary  signs  of  chronic  endarteritis. 
In  the  smaller  it  may  at  first  be  healthy,  but  later  on  calcareous  plates  may 
form  in  it.  It  has  been  pointed  out  by  Bizot  that  the  symmetry  of  the 
arrangement  of  these  morbid  appearances  in  the  corresponding  vessels  on 
opposite  sides  of  the  body  is  remarkably  great,  the  arteries  of  one  limb  being 
often  the  exact  counterpart  in  this  respect  to  those  of  the  other. 

The  causes  of  calcification  of  the  muscular  fibres,  cells  of  the  middle  coat, 
are  unknown  beyond  that  it  is  always  a senile  change. 

The  effects  of  annular  calcification  are  to  render  the  vessel  a rigid  tube  no 
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longer  capable  of  rcgfiilating^  the  flow  of  blood  to  the  parts  it  supplies.  At 
the  same  time  its  calibre  is  always  diminished,  and  the  nutrition  of  the  paits 
beyond  is  seriously  impaired.  Thus  in  the  limbs  we  have  all  the  signs  ot 
defective  circulation,  coldness  of  the  feet,  cramps  and  spasms  of  the  muscles ; 
whilst,  in  organs,  softening  of  tissue,  fatty  degeneration,  and  other  evidences 
of  want  of  a proper  supply  of  blood  are  observed.  Spontaneous  aneurisms 
rarely  result  from  this  change,  the  coats  of  the  artery  being  more  resisting 
than  natural  ; moreover,  primary  calcification  is  met  with  in  the  vessels  below 
the  axilla  and  knee,  and  spontaneous  aneurisms  beyond  those  points  are  amongst 
the  curiosities  of  surgery.  Thrombosis  is  occasionally  met  with,  but  is  not 
common,  as  the  endothelial  lining  is  affected  only  in  extreme  cases  and  late  in 
the  disease.  The  lodgment  of  a small  fibrinous  embolus  carried  from  athero- 
matous arteries  above  is  an  occasional  occurrence,  and  is  very  likely  to  cause 
trangrene  even  when  only  one  vessel  is  blocked,  as  the  collateral  arteries  are 
no  longer  capable  of  enlarging  to  carry  on  the  circulation.  Occlusion  of  the 
calcified  arteries  by  thrombosis  or  embolism  is  the  common  cause  of  the  dry 
form  of  senile  gangrene.  The  moist  form  arises  from  inflammation  taking 
place  in  tissues,  the  vitality  of  Avhich  has  been  greatly  lowered  in  consequence 
of  the  diminished  supply  of  blood  which  finds  its  way  through  the  narrowed 
vessels. 

Ossification  of  Arteries. — The  formation  of  true  bone  in  the  coats  of  an 
artery  is  an  extremely  rare  occun’ence.  I am  acquainted  with  only  one 
authentic  case  of  this  change.  The  specimen  was  exhibited  at  the  Pathological 
Society  of  London,  by  H.  G-.  Howse,  in  1877.  The  patient  was  a man  aged 
?jG,  who  Avas  run  over  by  a cart,  the  Avheel  passing  over  his  shoulder.  The 
axillary  artery  Avas  ruptured,  and  death  occurred  as  a result  of  the  accident 
about  a month  afterwards.  A small  plate  of  cancellous  bone  was  found  in  the 
injured  vessel,  apparently  developed  in  the  middle  and  outer  coats.  Its 
greatest  thickness  was  about  a quarter  of  an  inch. 

Effects  of  Diseases  of  the  Arteries.  —The  various  effects  of  diseases 
of  the  arteries  have  already  been  mentioned  with  the  affections  to  Avhich  they 
are  due,  but  it  may  lead  to  a clearer  comprehension  of  the  subject  if  they  are 
again  refeiTed  to,  as  the  same  effect  may  result  fr’om  more  than  one  cause. 
The  most  important,  effects  of  arterial  disease  are  Ulceration  of  the  Coats  of 
the  Artery  ; Spontaneous  Rupture  ; Contraction  or  Occlusion  of  tlie  Vessel, 
and,  lastly.  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Ulceration  of  Arteries. — Loss  of  substance  in  the  inner  coat  results  fr’om 
superficial  fatty  degeneration  (p.  93),  and  from  softening  of  an  atheromatous 
patch  (p.  87).  Neither  of  these  processes  is  a true  ulceration.  Genuine 
ulceration  of  the  inner  coat  is  in  reality  scarcely  ever  met  Avith.  When  true 
ulceration  of  an  artery  takes  place,  it  is  the  result  of  causes  acting  from  with- 
out, attacking  first  the  external  coat,  as  in  the  case  of  a sloughing  sore  opening 
a main  artery,  or  the  pressure  of  a seejuestrum  in  the  popliteal  space  against 
the  vessel. 

Spontaneous  Rupture  of  an  artery  is  rare,  and  never  happens  Avithout 
jirevious  di.sea.se  of  its  coats.  Experiments  made  by  Peacock,  which  I have 
repeated,  and  the  accuracy  of  Avhich  I can  fully  confirm,  j)rove  that  a healthy 
artery  Avill  sustain  a veiy  great  pre.ssure  from  Avatcr  injected  into  it,  Avithout  its 
Avails  giving  Avay.  But,  if  these  have  been  softened  or  Aveakened  by  disease, 
they  may  be  unable  to  resist  even  the  ordinary  impulse  of  the  blood  : and  if 
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this  be  driven  on  by  any  iiimsnally  forcible  action  of  tlie  heart,  as  under  the 
influence  of  sudden  violent  strain  or  exertion,  they  may  give  way.  This  occur- 
rence would  be  much  more  frequent  tlian  it  is  in  atheromatous  and  calcareous 
patches,  were  it  not  for  the  inflammatory  consolidation  of  the  external  coat  of 
the  vessel  supplying  that  resistance  which  has  been  lost  by  the  softening  or 
destruction  of  the  internal  and  middle  tunics.  Hence  this  rupture  is  most 
frequent  in  those  vessels  the  outer  coat  of  which  is  thinnest,  and  in  which, 
consequently,  it  can  least  supply  the  place  of  the  others,  as  in  the  arteries  of 
the  brain  and  in  the  intrapericardial  portion  of  the  aorta.  Tlie  liability  to 
rupture  of  a diseased  artery  by  the  distensile  force  of  the  blood  impelled  into 
it,  is  greatly  increased  by  the  existence  of  an  obstacle  to  the  free  flow  of  the 
blood  out  of  its  terminal  branches  in  consequence  of  a congested,  infiltrated, 
or  chronically  thickened  state  of  the  organ  or  part  supplied  by  it. 

Contraction  and  Occlusion  of  arteries  are  by  no  means  rare  sequences  of 
lesions  of  these  vessels.  Harrowing  of  an  artery  may  take  place  in  various 
ways  ; the  orifice  of  a branch  leaving  an  atheromatous  trunk  is  often  narrowed 
by  the  formation  of  a ring-shaped  thickening  of  the  inner  coat  (p.  91),  and 
the  calibre  is  diminished  in  calcification  of  the  middle  coat  (p.  Oo),  syphilitic 
arteritis  (Yol.  I.,  p.  1092),  and  endarteritis  proliferans  (p.  92).  Causes  acting 
from  without,  as  pressmn,  or  contraction  of  chronic  inflammatory  or  cicatricial 
tissue  in  the  immediate  neighbourhood  of  the  artery  lead  to  a narrowing  of 
its  lumen.  In  this  way  the  axillary,  the  iliac,  and  even  the  aorta,  have  been 
occluded.  Tiedemann  records  from  various  sources  no  fewer  than  eight  cases 
in  which  the  abdominal  aorta  was  completely  closed,  in  all  of  which  so  full 
and  efficient  a collateral  circulation  had  been  set  up,  that  the  vitality  of  the 
lower  part  of  the  body  was  perfectly  maintained,  and  in  most  the  morbid 
state  was  not  suspected  during  life.  Besides  these  cases  he  states  that  there 
are  on  record  twelve  instances  of  great  narrowing  of  the  aorta,  at  that  point 
where  the  ductus  arteriosus  is  implanted  into  it  in  foetal  life.  These  would 
appear  in  some  way  connected  with  the  closure  of  the  duct ; as  in  every  case 
the  indentation  was  greatest  on  the  convex  part  of  the  aorta,  which  had  been 
drawn  in  towards  the  mouth  of  the  duct. 

The  final  obliteration  of  a diseased  artery  is  most  commonly  the  result 
of  thrombosis.  Thrombosis  takes  place  in  arteries  under  much  the  same 
conditions  as  in  the  veins.  Whenever  the  normal  endothelial  lining  of  the 
vessel  is  lost  or  its  “physiological  integrity”  impaired  by  degenerative  changes, 
the  blood  tends  to  coagulate  upon  the  diseased  surface.  The  rapidity  of  the 
arterial  flow,  by  preventing  the  adhesion  of  the  white  corpuscles,  counteracts 
this  tendency  to  a certain  extent,  but  when  the  blood-stream  becomes  slackened 
either  by  great  dilatation  of  a large  trunk,  or  by  narrowing  of  the  orifice  of  a 
branch,  or  feebleness  of  the  heart’s  action,  a deposit  of  fibrin  very  readily 
takes  place.  An  arteiy  of  the  second  or  third  magnitude  may  thus  be  oblite- 
rated. When  a thrombus  has  formed  in  a branch  it  may  extend  by  fresh 
deposit  into  the  main  trunk  and  form  amass  of  fibrin  projecting  into  its  lumen 
(Fig.  439).  Thrombosis  of  the  diseased  artery  is  probably  in  a considerable 
number  of  cases  the  final  determining  cause  of  dry  gangrene  in  old  people. 

Complete  obliteration  of  an  artery  is  in  many  cases  the  result  of  embolism. 
The  embolus  is  usually  composed  of  a mass  of  fibrin  which  has  been  deposited 
on  some  diseased  part  of  the  larger  vessels,  and  subsequently  washed  away  by 
the  blood-stream  and  lodged  in  some  part  at  which  the  trunk  suddenly  narrows 
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wJien  bifurcatino:  or  friviiiu:  oft'  a lars>:e  trunk.  The  source  of  the  embolism 
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I may  be  the  Tegetatioiis  formed  upon  the  valves  of  the  heart  in  acute  rheu- 
matism or  ulcerative  endocarditis,  the  fibrin  deposited  in  a pouch  of  a dilated 
aorta,  or  on  a projecting  calcareous  plate,  or  a fragment  of  a clot  projecting 
into  the  main  trunk  from  a thrombosed  branch,  as  in  Fig.  439.  The  effects 
produced  vary  with  the  nature  of  the  embolus  and  its  size.  AVhen  derived 
; from  the  vegetations  on  the  valves  in  ulcerative  endocarditis  it  may  give  rise 
to  iuHammatiou  and  softening  of  the  coat  of  the  artery  at  the  point  at  Avhich 
it  lodges  (see  Eml)olic  arteritis,  p.  80),  more  commonly  it  leads  merely  to 


Fig.  4:j9.— Thrombosis  of  two  of  the  chief 
branches  of  the  abdominal  aorta ; 
projection  of  the  thrombus  into  the 
main  trunk. 


Fig.  440. — Embolism  of  the 


axillary  artery  with  thromboi^is 
of  the  brachial  for  .some  distance 
below  the  embolus.  1.  Sub- 
clavian ; 2.  Axillary  artery ; 

3.  Subscapnlur  and  post-cir- 
cumflex arteries ; 4.  Brachial. 

obliteration  of  the  artery  by  the  ordinary  processes  already  described.  If  it 
dodge  in  a small  artery  in  a part  in  Avhich  the  anastomosing  circulation  is  free, 
it  produces  no  effect  beyond  the  permanent  closure  of  the  vessel  ; if  it  lodges 
in  a tenniiial  artery,  as  in  one  of  the  abdominal  viscera,  it  gives  rise  to  the 
fonnation  of  a haemon’hagic  infarct  (Yol.  1.,  ]>.  9:57)  followed  by  the  sub- 
sequent degeneration,  and  shrinking  of  the  affected  area.  These  old  infarcts, 
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Ibrming  wedgcd-shapecl  buff-colonrcd  patches  of  considerable  toughness,  are 
commonly  met  with  in  the  spleen  and  kidneys  in  cases  of  advanced  atlieroma 
or  fusiform  aneurism  of  the  aorta,  Wlien  tlie  embolus  is  large  and  lodges  in 
a main  trunk,  as  in  the  popliteal  at  its  bifurcation,  or  in  the  axillary, 
spontaneous  gangrene  may  result.  This  is  the  common  source  of  gangrene  in 
young  people,  and  is  probably  the  immediate  cause  of  a certain  proportion  of 
cases  of  senile  gangrene,  the  embolus  in  the  latter  case  being  derived  from 
the  diseased  surface  of  an  atheromatous  aorta.  The  case  from  which  the 
accompanying  drawing  (Fig.  440)  was  taken  was  that  of  a woman,  56  years  of 
age,  admitted  for  spontaneous  gangrene  of  the  left  arm  ; the  embolus  lodged 
in  the  axillary  artery  had  caused  gangrene  of  the  limb.  The  figure  illustrates 
also  the  thrombosis  of  the  vessel  below  the  part  at  Avhich  the  embolus  has 
lodged,  which  frequently  aids  in  the  production  of  gangTene. 

Gradual  narrowing  of  an  artery,  ending  perhaps  in  complete  obliteration, 
causes  few  or  no  symptoms  when  the  area  affected  is  limited  in  extent  and 
the  collateral  circulation  is  sufficiently  active  to  keep  up  the  supply  of  blood 
to  the  parts  beyond  the  obstruction.  The  gradual  narrowing  of  a considerable 
extent  of  the  main  vessels  of  the  limb,  such  as  is  seen  frequently  from  calcare- 
ous degeneration  of  the  tibial  arteries,  gives  rise  to  more  or  less  definite 
effects,  such  as  cold  feet,  cramps,  numbness,  and  weakness  of  the  legs.  Such 
symptoms  are  often  the  premonitory  signs  of  gangrene  (see  Vol,  I.,  p.  87G), 
and  are  an  indication  that  care  must  be  taken  to  keep  the  parts  warm  by 
appropriate  clothing  and  to  avoid  any  injury.  The  symptoms  of  embolism  of 
a large  trunk  have  been  described  already  (Yol.  I.,  p.  878). 
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Br  Aneurism  is  meant  a tumour,  resulting  fi-om  dilatation  of  the  whole  or 
a portion  of  the  coats  of  an  artery  caused  by  the  pressure  of  the  contained 
\ blood,  and  communicating  Avith  the  interior  of  the  vessel, 
n Traumatic  aneurisms  have  been  abeady  described  (Vol.  I.,  p.  445).  Spon- 
taneous aneurisms,  arising  from  disease  of  the  coats  of  the  artery,  are  alone 
4||  considered  in  the  present  chapter. 

Causes. — The  causes  of  aneurism  are  divisible  into  those  that  predispose  to, 
1 1 and  those  that  excite  the.disease.  Aneurism  is  Predisposed  to  by  any  affection 
of  the  arterial  coats  that  lessens  the  elastic  resiliency  of  the  vessel,  and  at  the 
Nsame  time  Aveakens  its  resisting  power.  When  an  artery  has  undergone  any 
of  the  changes  described  in  the  last  chapter  by  Avhich  the  natural  elasticity  of 
the  walls  is  diminished,  it  becomes  less  able  to  contract  on  its  contents,  and 
to  recover  during  the  diastole  from  the  distension  occurring  during  the 
systolic  impulse,  and  thus  either  complete  or  partial  dilatation  of  its  cavity 
c takes  place.  I believe  that  this  loss  of  elasticity  and  of  power  of  contracting 
on  its  contents,  Avhich  eventually  results  in  the  dilatation  of  the  vessel,  never 
1 -occurs  except  as  the  result  of  preAdous  disease  of  the  coats.  In  the  A^ery 
: numerous  specimens  of  dilated  arteries  that  I have  examined,  I have  never 
found  one  that  had  not  undergone  fatty  degeneration,  or  atheromatous  soften- 
ing. Calcification  preA^ents  rather  than  faAmurs  dilatation  of  the  artery,  by 
hardening  the  coats  and  converting  them  into  rigid  inelastic  tubes ; but 
atheroma  softens  them,  and  causes  yielding  of  that  portion  of  the  vessel 
affected  by  it.  I have  frequently  observed  that  the  Avhole  of  an  artery  might 
-be  healthy  except  at  one  part,  where  there  Avas  an  atheromatous  patch,  and 
- vhere  the  vessel  was  dilated ; or  that  the  Avhole  of  its  coats  might  be  calcified 
except  at  one  spot,  Avhere  softening  had  taken  place,  and  Avhere  consequently 
;they  had  yielded  under  the  outAvard  pressure  of  the  contained  blood. 

As  aneurism,  therefore,  may  be  looked  upon  as  one  of  the  sequences  of 
fs^atheroma,  the  predisposing  causes  of  the  one  condition  must  necessarily  be 
the  same  as  those  of  the  other.  Hence  we  find  that  age,  gout,  and  syphilis 
influence  the  occuiTence  of  the  aneurismal  disease  by  laying  its  foundations  in 
!t|die  development  of  atheroma. 

Age  exercises  a poAverful  predisposing  influence  on  the  occurrence  of 
aneurism.  It  is  during  the  middle  period  of  life,  about  the  ages  of  thirty  and- 
if'-forty,  that  aneurisms  are  most  frequently  met  Avith  ; at  those  ages,  indeed,  Avhen 
i:he  arteries  have  already  commenced  to  lose  their  elasticity,  in  consequence  of 
idegeneratiA'e  changes,  Avhilst,  at  the  same  time,  the  heart  has  not  lost  any  of 
■ ts  impulsive  force,  or  the  general  muscular  system  its  contractile  vigour  ; 
and  when  the  enfeebled  and  inelastic  vessels,  becoming  exposed  to  poAverful 
rauses  of  distension,  may  readily  give  Avay  or  be  expanded  at  some  one  Aveak- 
3iied  point.  This  disease  is  excessively  rare  before  pubeity,  yet  is  occasionallv 
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met  witli  at  early  periods  of  life  : thus  Syme  mentions  a ease  of  popliteal 
aneurism  in  a boy  of  seven,  Hodg-son  had  a preparation  of  a carotid  anenrisin 
in  a girl  of  ten,  and  Schmidt  a case  of  spontaneous  aneurism  of  the  radial 
artery  in  an  infant  eight  weeks  old.  11,  W,  Parker,  in  a most  valuable  papei- 
on  aneiu’isms  in  young  subjects  read  before  the  Medico-Chirurgical  Society  in 
188d,  states,  that  after  a careful  search  in  medical  literature,  he  has  found 
only  fifteen  cases  of  spontaneous  aneurism  recorded  as  occurring  under  the 
age  of  twenty,  including  a case  of  his  own  of  inguinal  aneurism  in  a boy  aged 
twelve  years  and  eight  months.  In  eight  of  the  fifteen  cases  there  was 
disease  of  the  valves  of  the  heart,  in  five  the  state  of  the  heart  was  not 
recorded,  and  in  two  only  was  it  healthy. 

A forcible,  irregular,  and  occasionally  greatly  increased  action  of 
the  heart  is  the  immediate  cause  of  the  over-distension  and  dilatation  of  the 
vessels,  and  thus  of  the  production  of  aneurism.  Hence  we  find  that  this 
disease  is  especially  apt  to  be  induced  in  those  individuals  in  whom  the 
muscular  system  is  called  upon  to  make  sudden,  \dolent,  and  intermittent 
exertions  ; as,  for  instance,  in  men  who  habitually  lead  somewhat  sedentary 
lives,  but  occasionally  and  suddenly  change  their  habits,  and  indulge  in  sports, 
such  as  hunting,  rowing,  or  a long  day’s  shooting,  which  they  might  without 
risk  have  practised  in  early  life,  but  which  cannot  be  taken  up  with  impunity 
at  an  age  when  the  arteries,  having  become  weakened,  are  unable  to  bear  the 
same  strain  upon  their  coats  as  heretofore.  1 agree  with  Porter,  in  thinking 
that  continuous,  steady,  laborious  employments  do  not  predispose  to  aneuri.sm, 
as  this  disease  is  seldom  met  with  amongst  those  of  the  working  class  who 
labour  hard  and  uninterruptedly  ; but  it  occurs  rather  in  those  who,  after  long 
periods  of  comparative  inaction,  are  occasionally  and  suddenly  called  upon  to 
make  A^ery  violent  muscular  efforts,  disproportioned  to  their  strength,  or,  at  all 
events,  to  their  preAuous  habits.  It  is  in  this  way  that  soldiers,  sailors,  and 
members  of  the  wealthier  classes  in  society,  are  rendered  peculiarly  liable  to 
aneurism.  As  violent  muscular  strain  and  exertion  predispose  to  this  disease, 
AA^e  should  necessarily  expect  to  meet  with  it  more  frequently  among  men  than 
in  women ; and  accordingly.  Crisp  finds  that,  of  551  cases  of  aneurism  of  all 
kinds,  more  than  seA^en-eighths  occun’ed  in  men.  It  is  important,  however,  to 
obsei’A^e  that  different  kinds  of  aneurism  occur  Avith  varying  degrees  of  fr-e- 
quency  in  the  sexes  : thus,  this  affection  is  met  with  in  the  carotid  artery  about 
as  often  in  Avomen  as  in  men,  whilst  the  other  external  aneurisms  occur  in  the 
proportion  of  thirteen  cases  in  males  to  every  one  among  females.  It  is 
remarkable,  however,  that  in  the  dissecting  aneurism  the  proportions  are 
reversed  ; for  eA^ery  one  case  in  men,  two  occur  in  women. 

Climate  exercises  an  important  influence  on  the  occurrence  of  aneurism, 
Avhich  is  far  more  frequent  in  cold  than  in  hot  countries.  It  is  not,  however, 
the  geogi’aphical  position  or  the  meteorological  state  of  a country  that  exercises 
any  direct  influence  over  the  occurrence  of  this  disease.  It  is  in  reality  the 
habits  of  the  people  that  dispose  to  it,  and  that  regulate  its  preA’alence ; and  it 
is  in  the  more  energetic  nature  and  the  more  active  physical  habits  of  the 
northern  nations  that  we  must  look  for  an  explanation  of  its  greater  prcA'alence 
amongst  them,  than  in  the  more  indolent  inhabitants  of  the  South.  If  Ave  may 
judge  of  the  preA^alence  of  aneurism  in  a country  by  the  number  of  published 
reports  of  cases,  I should  say  that  it  is  of  more  common  occurrence  in  Great 
Britain  and  Ireland  than  elsewhere  ; indeed,  Roux  states  that  it  is  less  frequent 
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in  France  than  in  England.  In  America,  it  is  also  of  frequent  occurrence  ; 
. but  in  the  East  1 ndies  it  is  comparatively  rare. 

Cachexy  induced  by  any  cause,  such  as  syphilis,  chronic  gout,  or  rheuma- 
tism, the  abuse  of  mercury,  &c.,  has  a tendency  to  occasion  disease  of  the  coats 
of  the  arteries,  and  thus  to  predispose  to  aneurism.  But,  though  mercury  and 
'Syphilis  are  commonly  said  to  tend  specially  to  the  production  of  this  disease, 
I am  not  aware  that  we  are  in  possession  of  any  definite  facts  that  would 
warrant  us  in  coming  to  this  conclusion ; though  it  is  probable  that  the  cachexy 
thus  induced  may  dispose  to  it  as  much  as  any  other  cause.  It  is  remarkable 
that  phthisis  is  antagonistic  to  aneurism  ; though  probably  this  may  arise  from 
the  facts  that  the  heart’s  action  is  feeble  in  that  disease,  and  that  violent 
musculai-  exertion  is  seldom  undertaken  by  those  labouring  under  it. 
r Any  obstacle  to  the  free  flow  of  blood  through  an  organ  or  the  capil- 
laries of  a part,  exercises  an  important  influence  in  disposing  to  aneurism,  as  it 
- throws  an  increase  of  pressure  on  the  interior  of  the  artery.  Chevers  believes 
that  obstruction  in  the  abdominal  organs  frequently  occasions  aneurisms  of  the 
j abdominal  arteries.  Spontaneous  aneurisms  of  the  smaller  arteries,  as  the 
i radial,  ulnar,  or  tibials,  are  believed  in  the  great  majority  of  cases  to  be  due 
i,  to  the  impaction  of  an  embolus  Avashed  on  fi'om  a diseased  heart ; but  in  these 
|i  cases  the  obstruction  to  the  floAV  of  blood  plays  but  a secondary  part  in  the 
I process,  the  most  important  element  being  the  softening  of  the  coats  of  the 
I vessel  consequent  upon  the  irritating  nature  of  the  material  of  which  the 
I embolus  is  composed.  There  is  no  reason  to  believe  that  a simple  embolus 
i’  ever  causes  aneurism  (see  p.  Sb). 

I The  only  Exciting  or  Direct  Occasioning  Causes  of  aneurism  are  blows, 
\*iolent  strains,  and  Avounds  of  an  artery.  When  an  atheromatous  artery  is 
1 concussed  by  a blow,  the  lining  membrane  covering  the  softened  patch  may  be 
raptured,  the  atheroma  being  poured  out  into  the  interior  of  the  vessel ; and  the 
external  coat,  Avith  perhaps  a portion  of  the  middle  adlierent  to  it,  becoming 
thus  exposed  to  the  pressure  of  the  contained  blood  before  it  has  been  fully 
consolidated  by  chronic  inflammation  and  the  formation  of  ncAV  fibroid  tissue, 
the  foundation  of  an  aneurism  may  readily  be  laid.  In  A^'ery  forcible  muscular 
efforts,  it  is  easy  to  understand  how  an  already  Aveakeued  portion  of  the  vessel 
may  become  dilated  by  the  increased  pressure  that  is  throAvn  upon  its  interior : 
occasionally  even  the  vessel  may  be  completely  torn  across  by  a Auolent  strain. 
Wounds  implicating  arteries  are  common  causes  of  those  Anrious  forms  of 
aneurism  that  have  already  been  discussed  in  considering  Injuries  of  Arteries 
(Vol.  I.,  p.  445). 

Classification. — Aneiu-ism  may  be  classified  as  follows  : — 

1.  Fusiform. — True. 


2. 


►Sacculated.-^ 


a.  True. 

b.  False. 


a.  Circumscribed. 
/3,  Diffused. 


i).  Dissecting. 

1.  Fusiform  or  Tubular  Aneurism. — This  is  a pnnternatural  dilatation 
of  an  artery,  all  the  coats  of  whicli  are  equally  exjianded  through  the  AA'hole 
circumference  of  the  vessel.  It  occurs  most  frequently  in  the  aorta,  and  mav, 
though  rarely,  be  met  Avith  elscAvhere.  The  fusiform  aneurism  is  not  a mere 
dilatation  of  the  vessel,  for  there  are  elongation,  thickening,  and  degeneration 
of  its  Avails  as  Avell.  The  elongation  of  the  artciy  in  the  fusiform  aneurism  is 
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as  marked  as  its  dilatation,  and  is  always  Teiy,considei-able.  Thus  the  arch  of 
the  aorta  may  bo  increased  in  lengtli  by  some  inches,  with  a considerable  space 
between  the  origins  of  the  innominate,  the  carotid,  and  the  subclavian,  at  the 
same  time  that  its  walls  are  greatly  thickened,  nodulated,  and  rugged.  Some- 
times several  tubular  or  fusiform  aneurisms  are  met  with  in  the  same  vessel, 
with  healthy  portions  of  the  artery  between  them.  From  these  dilatations, 
sacculated  aneurisms  not  uncommonly  s])ring. 

On  examining  the  structure  of  a fusiform  aneurism,  it  will  be  found  that  it 
is  composed  of  an  expansion  and  outgrowth  of  the  coats  of  the  artery.  The 
thickness  of  the  wall  is  maintained  by  growth  from  the  inner  and  outer 
coats,  the  middle  coat  being  stretched  and  atrophied  in  proportion  to  the  size 
of  the  aneurism.  The  inner  coat  presents  the  changes  already  described  as 
resulting  from  endarteritis  ; it  is  stiff,  rugged,  and  tuberculated  from  the 
formation  of  atheromatous  patches,  and  frequently  calcareous  plates  are 
scattered  over  its  smface.  The  outer  coat  is  thickened  and  composed  of 
dense  fibroid  tissue.  Microscopic  examination  shows  that  the  middle  coat  is 
thinned  in  proportion  to  the  degree  of  dilatation.  If  the  aneurism  is  of  any 
considerable  size,  gaps  are  found  here  and  there  in  which  the  middle  coat  is 
wanting,  the  diseased  inner  coat  coming  into  direct  contact  with  the  thickened 
outer  coat.  No  coagula  are  found  in  the  dilatation,  but  a few  filamentary 
shreds  of  fibrine  are  occasionally  seen  to  be  attached  to  the  inner  wall.  The 
arteries  that  are  usually  the  seats  of  fusiform  aneurism  are  the  arch  of  the 

aorta  (Fig.  441),  the  iliacs,  thefemorals 
and  occasionally  the  axillaries.  This 
particular  form  of  aneurism  occurs 
most  generally  in  vessels  in  which  the 
yellow  elastic  coat  is  largely  developed, 
and  hence  is  rarely  met  with  in  arteries 
smaller  than  the  femoral : it  occiu’S, 
however,  in  the  basilar  artery  of  the 
brain. 

The  fusiform  dilatation,  especially 
when  seated  in  the  arch  of  the  aorta, 
may  attain  a very  considerable  magni- 
tude, and  may  consequently  exercise 
very  injurious  pressure  on  contiguous 
parts,  thus  producing  great  distress  and 
danger  of  life.  It  is  usually  extremely 
chronic,  increasing  very  slowly,  and 
being  compatible  with  existence  for 
many  y.ears ; but  it  usually  destroys  the 
patient  at  last,  and  may  occasion  death 
in  several  ways.  Thus,  if  it  be  situated 
in  the  aorta  death  may  take  place  from  syncope.  This  may  be  caused  by  the 
failure  of  the  inelastic  aorta  to  fill  the  coronary  arteries  during  the  diastole  of 
the  heart,  or  from  imperfect  supply  of  blood  to  the  brain.  Then,  again,  death 
may  result  fr’om  pressure  on  important  parts,  as  on  the  bronchi  or  oesophagus. 
Wlien,  however,  a tubular  aneurism  of  the  arch  of  the  aorta  occupies  the 
intraperi cardial  portion  of  the  vessel,  it  not  unfrcquently  happens  that,  owing 
to  the  absence  of  a sheath  in  this  situation,  the  artery  may  rupture.  It  most 


Fig.  441. — Large  Fusiform  Aneurism  of  Aseend- 
ing  Aorta  bursting  into  Pericardium. 
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coininonlY  happens  that  a fusiform  aneurism  remains  quiescent,  being  a source 
of  discomfort,  but  not  of  death,  until  the  sacculated  form  of  the  disease  springs 
fi’om  its  side  ; and  then  this,  becoming  the  more  formidable  att’ectioii,  may 
destroy  life  in  some  of  the  ways  peculiar  to  it. 

2.  Sacculated  Aneurism. — By  the  sacculated  aneurism  is  meant  a tumour 
springing  from  the  side  of  an  arteiy  or  ot  a tubular  aneurism,  with  the  interior 
of  which  it  communicates  by  a narrow  aperture,  called  the  mouth  of  the  sac 
(Fig.  442).  It  is  generally  divided  into  the  True  and  False  varieties. 

True  Sacculated  Aneurism. — By  this  is  meant  a partial  dilatation  of  all 


Fiy.  442. — Sacculated  Aneurism  of  Ascending  roiuid  tlie  opening  is  irregular  from 

Aorta.  Death  by  Pressure.  patches  of  atheroma  and  masses  of  flbrine. 


the  coats  of  the  vessel.  Its  existence  has  been  denied  ; thus  Scarpa  doubts 
the  occun-ence  of  such  a disease,  and  Bizot  seems  disposed  to  coincide  with 
him.  With  these  eminent  pathologists,  however,  I cannot  agree  : and  though 
I am  willing  to  admit  that  many  of  the  so-called  “ true  ” aneurisms  are  not 
so  in  reality,  yet  I cannot  doubt,  from  repeated  observation,  that  Hodgson  is 
right  in  saying  that  in  their  early  stages  sacculated  aneurisms  are  not  uufre- 
quently  of  the  true  kind.  Thus,  we  occasionally  find,  as  Peacock  has  pointed 
out,  small  digital  pouches  springing  from  the  walls  of  some  of  the  larger 
arteiies,  through  the  whole  of  which  the  external,  middle,  and  internal  coats 
can  be  demonstrated  by  maceration  to  exist  ; and  in  those  aneurisms  which 
are  foiTned  by  the  dilatation  of  a comparatively  large  portion  of  the  arterial 
wall,  it  not  unfrcfiuently  happens  that  the  tumour  remains  of  the  true  kind 
for  some  time,  as  I have  ascertained  by  careful  dissection.  But  after  an 
aneurism  has  attained  a certain  size,  its  coats  become  so  fused  together,  and 
so  closely  incorporated  with  the  neighbouring  tissues,  that  their  precise  struc- 
ture cannot  be  made  out.  Indeed,  for  a sacculated  aneurism  to  be  of  the  hue 
kind,  I believe  that  two  conditions  arc  necessary: — 1,  that  the  tumour  itself 
be  small  ; and  2,  that  the  mouth  of  the  sac  be  of  tolerably  large  dimensions. 
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l^rter  says  tliat  lie  lias  never  met  with  a true  aneurism  larger  than  a small 
orang-e  ; and,  certainly  none  of  those  that  1 have  seen,  provided  they  were  of 
the  sacculated  kind,  have  exceeded  this  size.  In  true  sacculated  aneurisms, 
also,  it  is  necessary  that  the  mouth  of  the  sac,  or  tliat  portion  of  it  which 
communicates  with  the  interior  of  the  artery,  should  be  of  good  size,  and  not 
bear  too  great  a disproportion  to  the  wall  of  the  tumour.  I cannot  conceive  a 
large  sac  with  a small  mouth  to  he  a true  aneurism.  But  in  all  cases  of  true 
aneurism,  however  small  they  may  he,  the  size  of  the  sac  greatly  exceeds  that 
of  its  mouth.  It  is,  therefore,  clear  that  there  must  have  been  not  only 
expansion,  hut  a degree  of  hypertrophy  and  overgrowth  of  the  wall  of  the 
vessel,  just  as  in  the  tubular  aneurism,  otherwise  the  sac  w'ould  be  thinned  in 
the  exact  proportion  of  its  expansion.  This  overgrowth  takes  place  chiefly 
fi'om  the  outer  coat,  and,  in  a less  degree,  from  the  inner  and  not  at  all  from 
the  middle.  When  the  sac  is  very  small  the  expanded  middle  coat  can  be 
traced  throughout  it ; when  somewhat  larger,  patches  of  the  middle  coat  can 
be  recognized  with  wide  gaps  between  them ; but  when  it  reaches  any  con- 
siderable size  the  greater  part  is  composed  of  dense  fibroid  tissue  in  which 
none  of  the  proper  structure  of  the  middle  coat,  and  in  most  cases  of  the  inner 
also  can  be  demonstrated. 

False  Sacculated  Aneurism  is  that  variety  of  the  disease  in  which  the 
internal,  or  the  internal  and  middle,  coats  have  been  ruptured,  and  are  conse- 
quently deficient.  This  is  by  far  the  most  frequent  form  of  sacculated  aneurism, 
and  is  that  which  is  met  with  of  so  great  a size.  In  by  far  the  majority  of 
cases,  the  internal  coat,  and  the  innermost  layers  of  the  middle  coat,  have  been 
destroyed  by  atheromatous  degeneration,  leaving  an  erosion  or  depression  in 
the  interior  of  the  artery,  with  weaknesss  of  the  corresponding  portion  of  its 
wall,  which  becomes  expanded  by  the  outward  pressure  of  the  blood.  In 
these  cases  the  sac  is  formed  ’principally  by  the  outer  coat,  in  which  some 
remains  of  the  middle  may  still  be  recognized.  That  the  sac  is  formed  by 
inflammatory  new  growth  in  the  external  coat  and  not  merely  by  expansion, 
is  evident  by  its  being  thicker  than  the  corresponding  coat  of  a healthy  artery. 
The  thickness  of  the  sac  is  increased  when  it  reaches  any  considerable  size 
also  by  adhesion  of  neighbouring  parts  to  it,  which  become  fused  into  its 
structure  as  a consequence  of  the  chronic  inflammatory  process  set  up  round 
the  aneurism  from  the  pressure  it  exerts  on  the  surrounding  structures.  The 
formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  aperture  in  the  external  coat  has  been 
described ; but,  though  there  is  a preparation  in  the  Museum  of  the  College 
of  Surgeons,  that  is  supposed  to  illustrate  this  fact,  I doubt  the  existence  of 
such  a form  of  the  disease,  and  after  careful  examination  think  that  the 
preparation  in  question  represents  rather  an  artificial  dissection  than  a true 
rupture  of  this  dense  and  resisting  structure. 

A false  aneurism  may  always  be  readily  distinguished  from  a true  one,  by 
the  greater  magnitude  that  it  attains,  by  the  size  of  the  sac  being  out  of  all 
proportion  to  that  of  its  mouth,  and,  on  a section  of  this  being  made,  by  the 
middle  coat  being  seen  to  terminate  abruptly  in  a thick  and  dense  ring,  imme- 
diately around  the  mouth  and  neck  of  the  sac.  A false  aneurism  may  either 
be  so  from  the  very  first,  the  internal  and  middle  coats  having  been  destroyed 
by  softening  and  erosion,  and  the  external  expanded  and  hypertrophied  into  a 
sac  : or  it  may  originally  have  been  a true  aneurism,  and  have  been  converted 
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into  the  hilse  variety  of  the  disease  by  the  giving  Avay  or  atrophy  of  some  of 
its  coats. 

' Surgeons  generally  recognize  two  varieties  of  folsc  aneurism — the  mrciim- 
jj  scribed  and  the  diffused.  By  the  Circumscribed  False  Aneurism  is  meant  that 
' form  of  the  disease  in  which  the  blood  is  still  contained  within  a sac,  formed 
by  at  least  one  of  the  arterial  coats,  however  expanded  and  altered  in  its 
■ structure  this  may  be.  The  term  Diffused  False  Aneurism  includes  two 
' distinct  varieties  of  the  disease.  In  one  case  there  is  rupture  of  the  sac, 
with  general  and  Avidely  spread  extravasation  of  blood  into  the  areolar  tissue 
of  the  limb  or  part.  In  the  other  case  it  happens  that  the  sac  formed  by  the 
dilatation  and  hypertrophy  of  the  outer  coat  of  the  artery  is  ruptured,  and  the 
: blood,  although  effused  beyond  this,  is  still  confined  in  a sac  of  condensed 
. areolar  tissue,  formed  by  that  of  the  structures  into  which  the  blood  has  been 
effused,  matted  together  with  coagulum  and  inflammatory  exudation. 

:I.  Dissecting  Aneurism  is  a remarkable  form  of  the  disease,  originally 
described  by  Shekelton,  in  Avhich  the  sac  is  situated  in  the  Avail  of  the  artery 
; = between  its  coats.  It  originates  in  consequence  of  the  internal  coat  of  the 
•,  vessel  becoming  eroded,  and  giving  Av^ay  before  any  of  that  adhesion  and 
; matting  together  of  the  tissues  around  the  patch  has  taken  place,  which  pre- 
r vents  the  blood  from  being  forced  between  the  different  timics  of  the  artery. 


444. — Ruiituve  of  Lining  Aloinhnineof  Aorto. 
giving  rise  to  a Dissecting  Aneurism  which 
hurst  into  rericnnlium.  Aorta  much  dilateti 
and  covered  with  Calcareous  Plates,  exc.e))t 
where  the  Aneurism  occurred : there  it  was 
atheromatous. 

aneurism  always  takes  place  longitudinally  along  the  middle  coat,  and  may 
often  extend  to  a A'ery  considerable  distance.  Thus  it  may  reach  from  the 
arch  of  the  aorta  to  the  iliacs,  or  from  the  same  part  to  the  bifurcation  of  the 


;;  The  rupture,  although  originating  in 
s the  interaal  coat,  always  extends  between 
the  layei’s  of  the  middle  one,  splitting 
this  up  into  tAvo  laminm,  and  in  some 
r;  cases  it  separates  also  the  middle  from 
e the  external  tunic  of  the  A'essel.  On 
y examining  the  artery  in  a case  of  dis- 
f secting  aneurism,  its  coats  will  always 
|;  be  found  to  be  easily  separable  from  one 
another,  and  to  be  A-ery  lacerable,  often 
f appearing  soft  and  sodden  as  if  mace- 
: rated.  For  the  production  of  this 
' disease,  indeed,  tAvo  conditions  are 

ii  necessary  ; 1.  That  there  be  athero- 
matous disease  of  the  artery,  destroying 
: a portion  of  the  internal  and  of  the 
innennost  layers  of  the  middle  coat ; 
and  2.  That  there  be  also  a general 
V softening  of  the  tissue  of  the  middle 
: I coat,  with  want  of  cohesion  between 
the  different  tunics  of  the  artery  : this, 
lyj  indeed,  maybe  considered  as  the  essen- 
i<!:f  tial  condition  disposing  to  the  forma- 
fi- tion  of  a dissecting  aneurism,  and 
?'»cau.sing  the  disease  to  assume  this 
-rather  than  the  sacculated  form. 

« The  rupture  constituting  dissecting 
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carotids.  The  disease  occurs,  however,  only  in  the  aorta,  and  its  principal 
branches — in  those  arteries,  indeed,  in  which  yellow  elastic  tissue  is  abundant 
in  the  middle  coat. 

Classes. — Dissectino-  aneurisms  arrange  themselves  into  three  distinct 
classes.  1.  In  one  class,  the  blood,  after  having  passed  for  a distance  of 
several  inches,  or  even  more,  through  the  substance  of  the  middle  coat,  bursts 
through  the  external  coat,  and  becomes  effused  into  the  areolar  tissue  outside 
the  vessel  and  around  the  seat  of  rupture,  or  into  the  neighbouring  cavities 
(Fig.  444).  In  these  cases,  which  constitute  the  most  common  variety  of  the 
disease,  death  usually  occurs  rapidly,  the  patient  feeling  intense  pain  along  the 
line  of  rupture,  and  falling  into  a state  of  syncope.  2.  The  external  coat  may 
resist  the  impulse  of  the  blood,  which  consequently  continues  to  pass  between 
the  layers  of  the  middle  coat  until  it  meets  a softened  and  atheromatous  patch, 
and  then  again  bursts  into  the  canal  of  the  artery.  In  thisfonn  of  the  disease, 
the  patient  may  live  for  years  after  the  occurrence  of  the  rupture  ; the  new 
channel  that  the  blood  has  taken  becoming  lined  with  a dense  smooth  mem- 
brane, and  resembling  closely  the  interior  of  the  artery,  from  which,  however, 
it  is  separated  by  a kind  of  septum.  The  appearance  here  presented  by  the 
vessel  has  occasionally  been  erroneously  described  as  constituting  a double 
aorta.  3.  The  blood  may  find  its  way  between  the  laminm  of  the  middle  coat, 
but  does  not  escape  farther  by  rupture  of  the  external,  or  by  the  giving  way 
of  the  lining  membrane  of  the  vessel.  A sac  is  consequently  formed  in  the 
substance  of  the  middle  coat,  Avhich  may  become  chronic,  but  which  will  at 
last  rupture  externally. 

Process  op  Formation  op  an  Aneurism. — The  progression  of  the  changes 
leading  to  the  formation  of  an  aneurism  is  briefly  as  follows.  The  artery 
having  been  affected  with  chronic  endarteritis,  a patch  of  atheromatous 
softening  forms,  and  the  lining  membrane  covering  it,  perhaps  ivith  a 
portion  of  the  inner  layers  of  the  middle  coat,  becomes  eroded  ; or  the  walls 
of  the  vessel  may  be  weakened  at  this  point  without  any  destruction  of  their 
coats.  Cohesion,  however,  takes  place  between  the  tissues  of  the  vessel  at  the 
eroded  or  weakened  spot ; and  the  outer  coat  becomes  strengthened  and 
thickened  by  the  formation  of  dense  fibroid  tissue.  Dilatation  next  takes 
place  at  this  point  ; if  of  the  entire  coats,  a true  aneurism  is  formed  ; if  of 
the  eroded  tunics,  2^  false  aneurism  occurs  : but  if  no  cohesion  have  previously 
taken  place  between  the  different  coats  of  the  vessel,  the  blood  becomes 
effused  into  and  between  them,  thus  constituting  a dissecting  anemdsm. 

Structure  of  an  Aneurism. — An  aneurismal  sac,  if  it  be  composed  of  a 
dilatation  of  all  the  coats  of  an  artery,  may  be  recognized  on  dissection  by  the 
atheromatous  and  calcareous  patches  which  are  met  with  in  the  tissues  of 
which  it  is  composed.  If  it  be  a false  aneurism,  it  will  be  found  that  there  is 
little,  if  any,  of  these  deposits  in  the  walls  of  the  sac  ; that  the  middle  coat 
usually  terminates  abruptly  at  its  mouth,  and  that  the  external  coat  is  greatly 
thickened  and  strengthened  by  neAvly  formed  fibroid  tissue.  An  aneurismal 
sac  may  vary  in  size,  from  a tumour  not  larger  than  a cherry  to  a growth  of 
the  magnitude  of  a cocoa-nut  or  large  melon.  The  mouth,  which  is  oval  or 
round  in  shape,  varies  greatly  in  size,  being  always  very  small  in  proportion 
to  the  sac.  Usually  the  interior  of  an  aneurismal  sac  contains  a quantity  of 
colourless  fibrin,  arranged  in  concentric  laininm  of  but  moderate  thickness  ; 
these  laminm  of  fibrine  are  of  a pale-buff  colour,  dry,  and  somewhat  brittle 
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where  they  are  most  closely  a])plied  to  the  wall  of  the  sac  ; the  more  external 
were  first  deposited,  and  occasionally  are  found  to  have  undergone  a kind  of 
fatty  degeneration  ; as  we  approach  the  interior  of  the  vessel,  they  become 
softer  and  more  coloured,  and  at  last,  in  the  central  portions,  dark  masses  of 
coagulum  are  often  met  with. 

This  colourless  laminated  fibrin  was  termed  by  Kroca  the  active  clot  as  it  is 
deposited  only  when  the  blood  is  in  motion  in  the  sac  of  the  aneurism.  It  is 
formed  in  the  same  way  as  a colourless  thrombus  in  a diseased  vein  (see 
p.  52),  the  fii-st  step  in  the  process  being  the  adhesion  of  a layer  of  white 
corpuscles  to  the  diseased  surface  of  the  aneurismal  sac.  These  disintegrate, 
and  thus  determine  the  formation  of  a layer  of  fibrin.  The  microscopic 
examination  of  recent  laminated  clot  shows  the  presence  of  numerous  white 
, corpuscles  which  have  escaped  disintegration  between  the  layers  of  fibrin.  It 
is  thought  by  some  physiologists  that  possibly  these  are  of  a different  nature 
to  those  which  take  part  in  the  process  of  coagulation.  In  the  older  layers  of 
clot  no  corpuscles  are  recognizable,  but  much  fatty  and  granular  matter  is 
always  foimd,  which  may  have  resulted  from  their  disintegration.  The  part 
played  by  the  adhesion  of  the  corpuscles  in  the  formation  of  laminated  fibrin 
explains  the  influence  of  retardation  of  the  blood-stream  on  its  formation. 
In  fusiform  aueiu’isms  in  which  the  flow  of  blood  is  rapid  tlmoughout  the 
dilated  vessel,  adhesion  takes  place  with  difficulty,  and  no  clot  is  usually  found, 
while  in  sacculated  anemisms  in  which  the  movement  of  the  blood  is  neces- 
sarily much  slower,  laminated  fibrin  is  always  abundantly  deposited.  It  will 
be  afterwards  seen  that  those  modes  of  treatment  by  which  the  flow  of  blood 
through  the  sac  is  retarded,  exert  the 


most  powerful  influence  in  determin- 
ing the  deposit  of  layei-s  of  clot.  The 
colour  of  the  clot  varies  in  different 
cases ; the  more  rapid  the  flow'  of 
blood,  the  fewer  red  coqDuscles  will  be 
entangled  in  the  coagulum,  the  slow'er 
it  is  the  darker  the  clot  will  be. 

Complete  airest  of  the  circulation  leads 
to  the  formation  of  an  ordinaiy  dark 
blood-clot,  exactly  like  that  produced 
when  blood,  withdrawn  from  the  body, 
is  allowed  to  coagulate.  Clot  of  this 
kind  is  always  found  post-mortem  in 
the  middle  of  the  sac  of  the  aneurism, 
and  is  then  formed  probably  imme- 
diately before  or  after  death.  Those 
modes  of  treatment  which  completely 

arrest  the  flow  of  blood  into  the  sac  cause  the  formation  of  a similar  coagulum. 
It  is  the  passive  clot  of  Broca. 

Ihe  layers  of  fibrin  in  the  laminated  clot  are  more  or  less  concentrically 
an-aiiged,  but  no  single  lamina  reaches  over  the  whole  sac.  The  older  layers 
l)ear  evidence  of  having  been  formed  when  the  sac  was  smaller  and  sub- 
se<|uently  flattened  out  against  the  enlarged  walls  of  the  sac  (Fig.  4-15).  The 
deposit  of  laminated  fibrin  exerts  a powerful  influence  in  preventing  the 
too  rapid  increase  of  the  tumour.  The  lining  of  the  walls  of  the  sac*^with 


Fig.  445. — Large  Aneurism  of  Ascending  Aorta, 
]>rojecting  against  (and  j)rotruding  outwards)  tiie 
ribs.  Layers  of  Laminated  Fibrine  arranged  in 
tlie  direction  of  the  Cm'rent  of  tlie  Blood. 
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such  a tongh  and  clastic  material  as  the  stratified  fibrinc,  must  greatly 
tend  to  deaden  and  break  the  force  of  the  wave  of  blood  that  is  projected 
against  wbat  would  otherwise  be  an  unprotected  membrane.  Another  gi-eat 
purpose  it  serves  to  lessen  is  the  eapiicity  of  the  sac,  and  thus  to  diminish 
the  pressure  on  surrounding  parts,  the  distending  force  of  the  aneurism 
being  proportional  to  the  area  of  the  sac  as  Avell  as  to  the  force  with 
which  the  blood  is  driven  into  it.  In  those  cases  in  which  the  laminated 
fibrine  is  small  in  quantity  or  altogether  deficient,  the  aneurisinal  tumour 
rapidly  increases  with  a forcible  pulsation  that  is  not  met  with  in  other 
circumstances.  The  dark  coagulum  oi-  passive  clot  of  Broca  is  a less  efficient 
support  to  the  wall  of  an  aneurism  than  the  colourless  or  active  clot.  It  is 
much  softer  in  consistence,  and  at  first  contains  a considerable  amount  of 
serum  ; this  gradually  squeezes  out  as  the  clot  contracts  and  thus  it  becomes 
considerably  diminished  in  bulk.  If  the  clot  completely  fills  the  sac  this 
contraction  may  possibly  be  followed  by  the  re-establishment  of  a cavity,  but 
the  experience  of  some  of  the  modern  modes  of  treatment  shows  that  it  is 
not  very  likely  to  occur,  the  contraction  of  the  clot  being  accompanied  by  a 
corresponding  diminution  in  the  size  of  the^  sac,  chiefly  due  to  the  pressure  of 
the  smTounding  structures.  The  clot  further  diminishes  from  the  disintegra- 
tion of  the  red  corpuscles  which  form  the  chief  part  of  its  bulk.  As  this 
takes  place  it  becomes  decolourized,  and  thus,  if  the  sac  is  only  partly  filled 
by  a dark  clot,  this  becomes  flattened  out  and  finally  forms  a layer  indistin- 
guishable from  the  laminse  of  colourless  fibrin. 

Pressure-Effects. — As  the  sac  of  an  aneurism  enlarges,  it  exerts  inj  urious 
and  often  fatal  effects  by  its  pressure  upon  contiguous  parts.  These  pressure- 
effects  deserve  attentive  study,  as  they  constitute  an  important  and,  in  some 
instances,  the  sole  element  in  the  diagnosis  of  aneurism.  The  pressure  on 
the  surrounding  parts  increases  with  the  size  of  the  sac.  Dr.  W.  H.  Stone 
thus  describes  the  influence  of  increase  in  size  on  pressure.  “ The  hydi-ostatic 
force  rises  rapidly  as  the  sac  enlarges  ; in  fact  in  a modified  geometrical  ratio 
as  against  a simple  aritlnnetical  increase  of  the  heart’s  impulse.  We  are 
thus  from  the  first  losing  ground,  and  the  malady  is  gaining  on  us  according 
to  some  simple  function  of  the  fundamental  law  of  equality  of  pressm’e  in  all 
directions.  Haughton  estimates  the  hmmostatic  pressure  of  the  blood  in  the 
human  arteries  as  equal  to  a column  of  9’923  feet.  Taking  the  aneurism  as 
of  3 inches  in  diameter,  its  internal  surface  will  be  28'27  square  inches, 
which  gives  a tension  of  12'24  pounds.  If  the  sac  rises  to  4 inches  diameter, 
this  increases  to  50'26  inches  of  surface  and  to  a tension  of  nearly  25  pounds.” 

One  of  the  most  common  pressure-effects  of  aneurism  is  the  occurrence  of 
cedema  of  the  limb  or  part,  owing  to  the  compression  exercised  by  the  tumour 
upon  the  large  and  deep  venous  trunics  in  its  vicinity.  The  consequent  ob- 
struction to  the  venous  circulation  in  the  interior  of  the  limb  may  give  rise 
also  to  a distended  or  varicose  condition  of  the  subcutaneous  vessels,  and  iii 
some  instances  it  may  even  go  on  to  the  production  of  gangrene.  The  pres- 
sure of  the  sac,  also,  on  neighbouring  arteries,  or  even  on  the  upper  part  of 
the  very  vessel  from  which  it  springs,  and  its  interference  with  the  general 
capillary  circulation  of  a part,  is  commonly  associated  with  compression  of  the 
veins,  and  may  considerably  increase  the  ill-consequences  resulting  from  it. 
The  pressure  upon  a neighboining  artery  may  go  on  to  perforation  of  the 
vessel  by  the  sac,  and  so  a communication  between  the  two  may  be  set  uj) ; 
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thus  aneurism  of  the  aorta  has  been  known  to  perforate  and  communicate 
with  the  pulmonary  artery.  By  its  pressure  upon  neighbouring  nerves,  an 
■iiueurismal  sac  may  give  rise  either  to  great  pain  in  the  part  supplied  hy 
them,  or  to  disturbance  of  their  function  ; the  nerves  themselves  becoming, 
in  some  cases,  expanded  or  flattened  out,  and  ribbon-like  (Fig.  44(5),  and 
in  other  instances  tortuous  and  wavy,  being  considerably  elongated.  The 
pain  in  the  nerves  is  often  one  of  the  earliest  signs  of  the  existence  of  an 
aneurism.  The  pain  is  usually  of  two  kinds  : it  is  either  lancinating  and 
radiating  along  the  course  of  the  nerve  that  is  compressed  ; or,  when  the 
tumour  presses  severely  upon  neighbouring  parts  and  tissues,  more  especially 
if  it  give  rise  to  erosion  of  the  bones  (as  in  Fig.  445),  an  aching,  burning, 
tearing,  or  boring  sensation  is  often  experienced  in  the 
.part  subjected  to  the  pressure.  In  other  cases,  again, 
important  modifications  in  the  function  of  parts  take 
place,  in  consequence  of  the  pressure  that  is  exercised 
upon  their  nerves.  Thus,  for  instance,  the  compression 
of  the  recurrent  laryngeal  nerve  will  occasion  hoarseness 
of  voice  and  difficulty  of  breathing,  depending  on  spasm 
or  paralysis  of  the  abductors  of  the  vocal  cords.  On 
the  hones  an  aneurism  may  produce  very  important 
effects  by  its  pressure,  often  eroding  deeply  the  osseous 
tissue.  If  the  bone  be  a flat  one,  as  the  sternum,  the 
aneurism  may  perforate  it  by  making  as  smooth  and 
round  a hole  in  it  as  if  this  had  been  worked  by  the 
trephine.  Glandular  organs  and  their  duds  in  the 
neighbourhood  of  aneurisms  suffer  the  most  injurious 
effects  from  the  pressiu’e  of  these  tumours,  their  func- 
tions being  arrested,  and  the  passage  of  their  secretions 
interfered  with ; so,  also,  by  the  pressure  exercised  on 
• the  trachea  and  oesophagus,  respiration  and  deglutition 
may  be  seriously  impeded. 

XuxBER. — Aneurisms,  though  usually  single,  are  not 
very  unfrequently  multiple.  There  may  be  more  than 
one  tumour  of  this  kind  in  the  same  limb ; thus  the 
iliac  and  femoral  arteries  on  the  same  side  may  both 
lx;  affected.  In  other  cases,  corresponding  arteries  in  opposite  limbs  arc 
tlie  seat  of  aneurism ; thus  the  two  popliteals  are  not  unfrequently  found 
to  be  the  seat  of  this  disease,  and  occasionally  an  aneurism  may  exist  in 
one  of  the  limbs,  and  others  in  the  arteries  of  the  interior  of  the  body. 
Numerous  aneurismal  tumoui-s  are  at  times  met  Avith  in  the  same  person  ; 
thus,  Pelletan  records  a case  in  Avhich  no  fcAver  than  sixty-five  AA'ere 
observed. 

Duration. — The  duration  of  an  aneurism  varies  A^erv  greatlv.  In  youns; 
full-blooded  persons  it  often  makes  progi’css  Avith  great  rapidity  ; Avhereas  in 
elderly  people  of  feeble  constitutions,  in  Avhom  it  is  accompanied  Avith  more  or 
less  debility  of  the  heart’s  action,  the  disease  may  assume  a A^ry  chronic 
fonn  ; thus,  Hodgson  relates  the  case  of  an  aneurism  of  the  femoral  artery  of 
' twenty  years’  duration.  Much  also  will  depend  on  the  situation  of  the 
aneurism,  the  size  of  the  mouth  of  the  sac,  and  the  relation  of  the  sac  to  the 
impulse  of  the  blood  into  it  ; the  larger  and  more  direct  the  mouth  of  the 


Fig.  44G. — Flattening  and 
.stretching  of  Posterior 
Tibial  Nerve  by  ])ressure 
of  an  Aneurism  of  the 
Calf. 
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tiiraour,  the  raore  readily  will  the  blood  bo  projected  into  it  at  each  impiilBe  of 
the  heart,  and  the  more  quickly  will  the  tumour  expand. 

Symptoms. — The  symptoms  of  an  aneurism  are  of  two  kinds:  1.  Those 
that  are  peculiar  to  this  disease  ; and  2.  Those  that  are  simply  dependent  on 
the  presence  of  the  tumour  occasioned  by  the  enlarging  sac.  The  peculiar  or 
pathognomonic  signs  are  those  that  are  dependent  on  the  communication  of 
the  sac  with  the  artery  ; they  consist  of  signs  afforded  by  the  manual  and 
auscultatory  examination  of  the  tumour  ; those  that  are  dependent  on  the 
mere  size  of  the  growth  are  the  iDressure-effects.  It  is  of  course  only  in 
external  aneurisms  that  those  signs  which  are  ascertainable  on  manual  exami- 
nation of  the  tumour  can  usually  be  recognized.  In  internal  aneurisms,  in 
the  majority  of  cases,  the  auscultatory  signs  and  the  pressure-effects  afford  the 
best  indications  of  the  presence  and  nature  of  the  tumour  ; though,  when  this 
approaches  the  surface,  much  information  can  be  gained  by  palpation. 

Symptoms  of  External  Circumscribed  Aneurism. — The  tumour  is 
usually  round  or  oval,  distinctly  circumscribed,  and  situated  upon  and  in 
close  connection  with  some  large  artery.  It  is  at  first  somewhat  compressible, 
but  after’wards  becomes  more  and  more  solid  as  fibrin  is  deposited  in  it.  The 
most  marked  sign  is,  perhaps,  \ho,  pulsation  that  is  felt  in  it  from  the  very  first. 
This  is  of  a distensile,  eccentric,  and  expanding  character,  separating  the  hands 
when  laid  upon  each  side  of  the  tumour,  by  a distinct  impulse  fi’om  within 
outwards.  The  pulsation  is  most  forcible  in  an  aneurism  in  which  there  is 
but  little  laminated  fibrin  ; and  as  this  increases  in  quantity  the  pulsation 
gradually  loses  its  tense  expanding  character,  being  converted  into  a dead  thud, 
and  in  some  cases  ceasing  entirely.  When  pulsation  is  obscure,  the  compres- 
sion of  the  artery  below  the  sac  will  cause  it  to  become  more  distinct,  or  it 
may  be  increased  in  distinctness  by  elevating  the  limb  or  part  affected.  When 
the  artery  above  the  sac  is  compressed,  the  flow  of  blood  into  the  tumour  is 
necessarily  arrested,  and  a considerable  quantity  of  its  more  fluid  contents  may 
be  squeezed  out  by  gentle  pressure.  If  the  hands  be  then  laid  upon  each  side 
of  the  tumour,  and  the  pressure  suddenly  taken  off  the  artery,  the  blood  will 
be  found  to  rush  into  and  distend  the  sac  by  a sudden  stroke,  separating  the 
hands  from  one  another.  This  may  be  looked  upon  as  one  of  the  most 
characteristic  signs  of  aneurism. 

The  hruit  or  sound  emitted  by  the  blood  in  its  passage  through  an  aneu- 
rismal  sac  was  first  noticed  by  Ambrose  Pare.  It  varies  much  in  character, 
being  usually  loud,  rasping  or  sawing — loudest  and  roughest  in  tubular  aneu- 
risms. Occasionally  the  bruit  is  double,  and  if  so,  it  clearly  indicates  the 
sacculated  nature  of  the  aneurism.  It  is  possible,  however,  that  when  great 
aortic  regurgitation  is  jn’esent,  the  backward  current  of  blood  in  the  large 
vessels  might  give  rise  to  a feeble  diastolic  murmur  in  a fusiform  aneurism. 
In  many  cases  it  is  altogether  absent ; this  especially  happens  in  sacculated 
aneurisms  with  small  mouths,  or  in  those  that  are  much  distended  with  coagula 
and  blood.  The  absence  of  sound,  therefore,  in  a tumour  must  not  be  taken 
as  a proof  that  it  is  not  an  aneurism.  The  sound  is  usually  best  heard  in 
aneurisms  that  arc  not  too  fully  distended  with  blood  ; indeed,  it  is  usually 
most  distinct  when  the  sac  is  partially  emptied.  Thus,  for  instance,  it  not  un- 
frequently  happen-s  that,  in  an  aneurism  of  the  ham  or  thigh  no  bruit,  or  but 
a very  faint  one,  is  audible  so  long  as  the  patient  is  standing  : but  if  he  lie 
down,  and  elevate  the  limb  so  as  to  partly  empty  the  sac,  then  it  may  be 
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^ ilistinctly  heard.  Another  sign  of  considerable  importance  consists  in  the 
. limbiution  in  the  size  of  the  tumour,  and  the  cessation  of  the  2Jalsation  and 
I bruit  on  compressimj  the  vessel  leading  to  the  sac,  and  the  immediate  and 
•.  sudden  return  of  these  signs  on  removing  the  pressure  from  the  artery. 

! ^lany  of  the  symptoms  that  have  just  been  described  are  peculiar  to  and 
! rheir  combination  is  characteristic  of  aneurism,  being  dependent  on  the  com- 
5 munication  that  exists  between  the  artery  and  the  sac.  Those  that  result  from 
i the  pressure  of  the  sac  upon  neighbouring  parts  are  common  to  aneiu'ism  and 
I ij;  to  any  other  kind  of  tumour  ; but,  though  not  of  so  special  a character  as 
: those  that  have  just  been  described,  they  are  of  considerable  importance  in 
5|,[;determining  the  nature  of  the  disease  when  taken  in  conjunction  with  the 
: other  symptoms. 

j:  Symptoms  of  Diffused  Aneurism. — When  a sacculated  circumscribed 

I aneurism  becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  still 

I bounded  by  the  tissues  of  the  limb,  the  patient  experiences  a sudden  and  acute 
pain  in  the  part,  and  usually  becomes  pale,  cold,  and  faint.  On  examination, 
it  will  be  found  that  the  tumour  has  suddenly  and  gveatly  increased  in  size,  at 
the  same  time  that  it  has  lost  its  circumscribed  and  distinct  outline.  The 
pulsation  and  bruit  become  materially  diminished  in  force  and  in  distinctness, 
having  receded  as  it  were  from  the  surface,  and  may  disappear  altogether.  The 
limb  may  also  become  oedematous,  or  may  suffer  in  other  -w'ays  fr’om  the  diffused 
effects  of  the  pressure  of  the  aneurismal  swelling  upon  the  neighbouring  veins 
and  tissues.  At  the  same  time,  the  circulation  in  it  being  greatly  obstructed, 
the  limb  may  become  cold  and  livid,  and  a sensation  of  w'eight  and  general 
inutility  will  be  experienced  in  it.  In  these  circumstances  the  aneurismal 
■ swelling  usually  becomes  harder,  in  consequence  of  the  coagulation  of  the  blood 
in  the  areolar  tissue  around  the  sac  ; by  which  indeed  the  further  extension  of 
the  disease  is  an-ested,  and  a fresh  boundary  is  often  formed,  so  as  to  limit  the 
: extra vasated  blood.  If  it  be  left  to  itself,  the  tumour  will  now  usually  increase 

; ’ rapidly  in  size,  sometimes  without,  sometimes  with  much  pulsation,  so  that  at 
» last  it  mav  so  obstruct  the  circulation  through  the  limb  as  to  occasion  nanffrene. 
■i  The  tension  caused  by  the  rapid  increase  of  the  tumour  excites  more  or  less 
r acute  inflammation  in  the  suiTounding  structures.  As  it  advances  towards  the 
■ surface,  the  skin  covering  it  becomes  thinned  and  reddened,  the  tumour  be- 
! comes  soft  and  semi-fluctuating,  owing  to  the  coagulum  breaking  down,  and 
*;  eventually  external  rupture  will  ensue. 

I In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
j effused  blood,  instead  of  being  limited  by  the  surrounding  areolar  tissue,  be- 
1 comes  suddenly  and  widely  extravasated  into  the  substance  of  the  limb.  When 
ii  this  untoward  accident  happens,  the  shock  and  local  disturbance  are  very  great, 

I and  the  patient  is  suddenly  seized  with  a very  severe  lancinating  and  numbing 
pain  in  the  part.  The  pain  is  most  severe  in  those  cases  in  which  the  rupture 
takes  place  under  the  deep  fascia3,  by  which  the  effused  blood  is  tightly  bound 
down  ; and  it  may  be  so  severe  as  to  occasion  syncope.  In  other  instances, 
faintness  occurs  from  the  sudden  escape  of  blood  from  the  current  of  the  cir- 
culation into  the  substance  of  the  part,  being  most  marked  in  those  instances 
in  which  the  blood  is  suddenly  and  largely  effused  into  the  areolar  tissue.  If 
the  extravasation  ha])pcn  in  a limb,  this  will  become  greatly  swollen,  hard, 
brawny,  and  cold.  The  superficial  veins  are  congested,  and  the  circubition  in 
the  lower  parts  of  the  member  is  soon  completely  arrested  by  the  pressure. 
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of  the  extravasatecl  and  seini-coagnlated  Ijlood  upon  its  vessels,  inoi'c 
particularly  the  large  venous  trunks.  In  consequence  of  tliis,  gangrene 
of  a moist  kind  usually  makes  its  appearance,  and  speedily  destroys  the 
patient’s  life. 

Diagnosis. — The  diagnosis  of  aneurism  may  in  many  cases  be  effected  with 
the  greatest  possible  ease  by  a student  in  surgery;  in  other  instances  it  requires 
a vast  amount  of  care,  and  the  most  experienced  judgment,  to  come  to  a correct 
conclusion  as  to  the  nature  of  the  tumour.  This  is  easily  done  when  the  aneu- 
rism is  superficial,  recent,  and  circumscribed,  the  blood  in  it  being  fluid,  and 
all  the  signs  of  the  disease  well  marked.  The  diagnosis  is  often  replete  with 
difficulty  when  the  aneurism  is  deeply  seated,  or,  if  external,  when  it  is  old  and 
filled  with  coagiila  ; also,  if  acute  inflammation  or  suppuration  have  taken 
place  about  it,  or  if  it  have  become  diffused. 

In  effecting  the  diagnosis  of  aneurism  we  have,  in  the  first  place,  to  ascertain 
the  existence  or  absence  of  a tumour ; and,  after  this  has  been  done,  to  ascertain 
whether  it  be  aneurismal  or  of  some  other  character.  Both  points,  the  latter 
especially,  are  difficult  to  determine  in  internal  aneurisms ; in  the  external,  the 
doubt  is  not  as  to  the  presence  of  a tumour,  but  as  to  its  nature.  The  tumours 
with  which  aneurisms  may  be  confounded  may  conveniently  be  divided  into 
two  classes — those  that  do  and  those  that  do  not  pulsate. 

Every  pulsating  tumour  is  not  an  aneurism.  Thus  there  may  be 
pulsation  in  various  kinds  of  enc&phaloid  tumour  or  soft  sarcoma,  or  in  growths 
composed  of  ncevoid  tissue.  In  such  cases  as  these,  many  of  the  signs  of 
aneurism  are  present  ; thus  the  size  of  the  tumour  may  be  diminished  by 
compression,  and  the  distinct  influx  of  blood  into  it  may  be  felt  on  the  re- 
moval of  the  pressure,  the  tumour  returning  to  its  oilginal  size  with  a soft 
swelling  pulsation  : there  may  also  be  a bruit,  often  of  a loud  and  distinct 
character.  But  these  tumours  may  generally  be  distinguished  from  aneurisms 
in  not  being  quite  so  distinctly  circumscribed — in  being  soft,  spongy,  and 
elastic,  without  the  sensation  of  fluid  that  is  met  with  in  some  forms  of 
aneurism,  or  of  solid  coagnla  that  occurs  in  others.  Again,  the  bruit  is  either 
soft,  blowing,  and  more  prolonged,  or  else  sharp  and  superficial ; the  pulsation, 
also,  is  not  so  distinct,  and  is  more  of  the  nature  of  a general  swelling  and 
heaving  of  the  tumour  than  of  a distinct  thump.  Much  light  is  occa- 
sionally thrown  upon  these  affections  by  their  being  met  with  in  situations 
where  aneurism  cannot  occur,  from  the  absence  of  any  arteries  of  sufficient 
size  to  give  rise  to  it,  as,  for  instance,  on  the  head  of  the  tibia  or  the  side  of 
the  pelvis  ; but  if  a tumour  of  this  kind  be  situated  upon  or  under  a large 
artery  in  the  usual  site  of  an  aneurism,  then  the  diagnosis  is  certainly  replete 
with  difficulty,  and  cannot  indeed  in  many  cases  be  made.  Several  instances 
have  occurred,  in  which  Surgeons  of  the  greatest  skill  and  experience  (as 
Guthrie  and  Stanley)  have  ligatured  arteries  on  the  supposition  that  they  had 
to  do  with  aneurism,  when  in  reality  it  was  one  of  the  pulsating  tumours  just 
mentioned  that  closely  simulated  it. 

Pulsation  may  be  communicated  to  a tumour  of  a fluid  character  seated 
upon  an  artery  ; here  the  diagnosis,  though  often  difficult,  is  more  readily 
made  than  in  the  last  case.  Attention  to  the  history  of  the  case,  to  the  im- 
possibility of  diminishing  the  tumour  by  pressure,  either  directly  upon  it  or  on 
the  artery  leading  to  it,  its  fluctuation,  and  want  of  circumscriptiou,  will 
usually  point  out  its  nature.  Especial  attention  should  likewise  be  paid  to  the 
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facts  that  the  pulsation  is  a distinct  lieaving  up  and  down  of  the  tumour,  and 
neither  eccentric  nor  distensile,  and  that  the  swelling  may  often  be  wholly  or 
partly  separated,  by  raising  it  up,  from  the  artery  lying  beneath  it.  By  at- 
tention to  these  points,  abscesses  in  the  axilla,  under  the  pectorals,  at  the  root 
of  the  neck,  and  in  other  situations  where  pulsation  may  readily  be  com- 
municated to  the  fluid  mass,  can  be  distinguished  from  aneurisms ; yet  errors  in 
diagnosis  have  happened,  and  vill  continue  to  do  so,  from  the  intrinsic  difficulty 
of  these  ctises,  and  from  no  want  of  skill  or  care  on  the  part  of  the  Surgeon : and 
those  will  be  most  charitable  in  their  criticisms  of  the  mistakes  of  others,  who 
have  most  frequently  had  occasion  to  ex- 
.perience  these  difficulties  in  their  own 
practice. 

TTunours  that  do  not  pulsate,  either 
by  their  own  vessels  or  by  those  that  lie 
beneath  them,  are  not  so  readily  con- 
foimded  with  aneurism  as  the  class  of 
^alfectious  that  has  just  been  described. 

;Yet  it  must  be  borne  in  mind,  that  in 
'Some  instances  even  aneurisms  do  nob 
•; pulsate,  or  but  very  indistinctly  so, 
having  become  filled  with  a dense  and 
firm  coagulum.  The  non-pulsating  tumours 
that  chiefly  require  attention  are  glcmdu- 
Jar,  or  ihijroid  swellings,  seated  over  the 
carotid  artery  at  the  root  of  the  neck,  or 
in  the  popliteal  space.  If  these  be  of  a 
fluid  character,  their  fluctuation,  unvary- 
ing size,  and  the  want  of  pulsation  in  them, 

'Sufficiently  indicate  that  they  are  not  coii- 
! nected  \vith  the  artery,  from  which  they 
may  also  frequently  be  separated,  and  upon 
•which  they  may  be  distinctly  moved.  If 
solid,  they  are  usually  irregular  and  nodu- 
lated on  the  surface,  and  can  frequently  be 
detiiched  by  the  fingers  being  passed 
underneath  them  and  raising  them  from 
the  subjacent  ve^el.  There  is  much  danger  of  mistaking  a consolidated 
aneurism  vhich  is  undergoing  or  has  undergone  spontaneous  cure,  and  in 
which  there  is  consequently  no  pulsation,  for  a solid  tumour  of  some  kind.,  I 
ha\  e know  n one  instance  in  which  the  thigh  Avas  amputated  for  a very  painful 
solid  tumour  of  the  popliteal  space,  which  proved  on  dissection  to  be  a con- 
solidated aneurism  pressing  upon  the  posterior  tibial  nerve  (Fig.  447). 

Aneurisms,  more  particularly  those  that  are  diffrised,  have  not  nnfrequently 
oeen  mistaken  for  abscesses  ; and  it  is  no  very  uncommon  thing  for  a Surgeon 
•/)  be  called  to  an  aneurism  which,  under  this  supposition,  has  been  diligently 
•ooulticed,  or  painted  with  iodine.  I have  twice  ligatured  the  external  iliac  for 
meurisras  of  the  groin  that  had  been  mistaken  for  abscesses.  Occasionally, 
•ffie  more  fatal  en-or  has  been  committed  of  puncturing  the  tumour  with  the 
view  of  letting  out  pus,  when  none  aiipeared,  and,  either  immediately  or  after 
I lapse  of  a few  hours,  profuse  arterial  hfemorrhage  ensued.  That  this  acci- 
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Fig.  447.— Section  of  Aneurism  of  Calf,  under- 
going spontaneous  cure,  ■ mistaken  for  Tu- 
mour. Limb  amputated,  (o)  Black  recent 
Coagulum  lying  in  centre  of  Laminated  Fi- 
briue.  (h)  Posterior  Tibial  Nerve  stretched. 
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deut  may  arise  from  the  intrinsic  difficulties  of  the  diagnosis,  is  evident  from 
the  fact  that  it  luis  happened  to  such  Surgeons  as  Desault,  Pelletan,  Dupuytren, 
Pirogoff,  and  many  othei-s.  I have  once  seen  this  accident  occur  to  a Surgeon 
of  considerable  experience,  who,  mistaking  a diffused  popliteal  aneurism  for  au 
abscess,  opened  it  with  a bistoiuy,  but  finding  no  pus,  applied  a ix)ultice ; 
alarming  luemorrhage  ensued  in  about  forty  hours,  and  1 amputated  the  thigh 
on  the  second  day  after  this  untoward  occurrence. 

The  difficulty  in  diagnosis  is  especially  apt  to  occur  in  those  aneurisms 
which,  having  become  diffused,  have  ceased  to  pulsate,  have  no  bruit,  are 
elastic,  softened,  and  diffluent  to  the  feel,  and  in  which  the  skin  has  Ijecome 
reddened  and  inflamed  by  pressure  from  within.  It  is  only  by  careful  atten- 
tion to  the  history  of  the  case,  and  by  skilful  manipulation,  that  the  true  nature 
of  the  tumoiu’  can  be  made  out.  But  an  aneurism  may  actually  become 
associated  with  au  abscess  in  one  or  two  ways.  Thus  it  may  suppurate,  the 
inflammation  taking  place  in  the  areolar  tissue  around  it,  with  swelling, 
redness,  cedema,  and  heat  of  the  integumeutal  structures,  increase  of  size  in 
the  tumour,  and  probably  solidification  of  it.  If  this  abscess  be  opened  or 
allowed  to  bm’st,  dark  grumous  pus  will  escape,  followed  by  coagula  and 
masses  of  broken  down  decolourized  fibriue,  and  sometimes  accompanied,  but 
more  usually  followed  after  a lapse  of  some  hom*s,  by  a free  and  perhaps  fiital 
discharge  of  florid  blood. 


Another  form  of  combination  between  abscesses  and  aneurism  consists  in  the 
opening  of  an  ai’tery  by  ulceration  into  the  cavity  of  an  abscess,  so  that  the 
blood  is  projected  directly  into  this  from  the  opened  vessel.  In  cases  of  this 
kind — of  which  the  instance  that  occurred  to  Liston  is  a good  example — 
we  have  the  ordinary  signs  of  abscess,  usually  of  a chi’onic  character,  to  which 
those  of  an  aneurism  are  generally  superadded  suddenly,  with  gieat  increase  in 
the  bulk  of  the  tumour.  This  accident  has  been  observed  chiefly  in  abscess  of 
the  neck,  opening  up  a communication  with  the  carotid  artery. 

With  rheumatism  and  neuralgia  it  would  at  first  appear  to  be  difficult  to 
confound  an  aneurism,  but  in  practice  it  is  not  so.  I have  known  several 
cases  in  which  the  lancinating  pains  of  aneimism,  more  especially  when  the 
tumour  was  internal,  have  been  mistaken  and  treated  for  rheumatic  or 
neuralgic  affections  ; and  I have  even  known  the  pam  occasioned  by  the 
presence  of  a large  aneurism  of  the  thigh  treated  for  several  weeks  as 
rheumatism.  In  a large  proportion  of  popliteal  aneurisms  the  patient  first 
presents  himself  complaining  of  rheumatic  pains  in  the  knee  ; in  fact  so 
frequently  is  this  the  case  that  it  is  a good  rule  whenever  a patient  complains 
of  obscure  pain  in  that  joint,  to  examine  the  ham  for  an  aneurism  as  the  first 
step  in  making  a diagnosis.  In  such  cases  as  these,  it  is  of  course  obvious 
that  a little  care  and  proper  examination  will  usually  serve  to  enable  the 
Surgeon  to  avoid  an  error.  The  aneurismal  may  be  distinguished  from  the 
rheumatic  pain  by  its  having  a twofold  character — being  both  lancinating 
and  intennittent,  as  well  as  continuous,  aching,  and  burning.  When  this 
kind  of  pain  is  persistent,  especially  about  the  back,  the  side  ot  the  head  and 
neck,  or  arm,  it  ought  always  to  cause  the  Surgeon’s  attention  to  be  directed 
to  the  condition  of  the  neighbouring  large  vessels. 

Terminations. — Spontaneous  Cure  of  an  aneurism  is  of  very  rare  occur- 
rence. The  manner  in  which  it  happens  has  been  especially  and  ably  studied 
by  Hodgson,  and  more  recently  by  Bellingham ; and  the  patholog}"  of  this 
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process  is  of  considerable  interest,  from  its  bearing  upon  the  cure  of  tlie  disease 
by  surgical  operation.  The  spontaneons  cure  may  accidentally,  though  very 
rarely,  occur  by  inflammation  of  the  aneurism  and  consequent  obliteration  of 
the  artery  (see  Suppuration  of  Sac) ; but  most  frequently  it  is  by  the  gradual 
deposition  of  laminated  flbrine  in  the  interior  of  the  sac  that  it  is  filled  up 
completely.  This  process  usually  takes  place  in  aneurisms  affecting  arteries 
of  the  second  or  third  magnitude,  rarely  in  those  of  the  aorta,  though  both 
I Hodgson  and  Broca  have  met  with  instances ; and  it  can  happen  only  in 
yf;  sacculated  aneurisms,  the  fusiform  not  admitting  of  it,  it  being  necessary  that 
1 it  the  blood  flowing  through  the  sac  be  somewhat  retarded  in  its  passage,  so  as 
. f to  favoiu’ the  deposit  of  its  fibrine  upon  the  interior  of  the  tumour.  This 
j j’  process,  which  is  a very  different  one  fr’om  the  simple  coagulation  of  the 
)>i  blood,  is  the  increase  of  a natm’al  condition  always  going  on  in  the  sac.  In 
t j;  all  cases  of  sacculated  aneurism,  there  is  a tendency  to  the  production  of  a 
|4  spontaneous  cure,  though  this  is  rarely  accomplished.  The  tendency  to  it  is 
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<howu  by  a contraction  and  partial  occlusion  of  the  artery  helotv  the  sac,  and 
.:he  consequently  diminished  force  of  the  circulation  through  it,  by  which  the 
idepositiou  of  fibrine  is  greatly  increased,  at  the  same  time  that  the  collateral 
vessels  given  off  above  the  sac  often  enlarge  to  a considerable  extent,  and  thus 
livert  from  it  blood  which  would  otherwise  have  passed  through  it.  This 
condition  of  the  vessel  below  the  sac  may  be  looked  upon  as  the  first  and 
most  important  step  towards  the  consolidation  of  the  tumour.  The  process  is 
ilso  materially  assisted  by  the  mouth  of  the  sac  being  small,  and  so  situated 
:hat  the  blood  cannot  be  directly  driven  into  it. 

For  spontaneous  cure  to  take  place,  it  is  by  no  means  necessary  that  the 
whole  cun’ent  of  blood  should  be  suddenly  arrested.  If  such  an  accident 
jccur,  the  aneiu'ismal  sac  becomes  filled  with  a large  dark  soft  clot,  which 
nay  yield,  if  from  any  cause  a pulsating  stream  of  blood  be  again  admitted, 
)ut  which  under  fiivourable  circumstances  may  lead  to  a complete  cure.  If 
flood  continue  to  circulate  through  the  sac,  deposit  of  laminated  fibrine  will 
;>:ake  place  if  the  impetus  with  which  this  fluid  is  sent  into  the  tumour  be 
;onsiderably  diminished.  This  may  happen  fi’om  the  occurrence,  in  the  distal 
)ortion  of  the  artery  or  the  mouth  of  the  sac,  of  some  one  or  other  of  those 
‘onditions  that  have  already  been  described.  So,  also,  it  has  been  found  that 
n those  cases  in  which  two  aneurisms  are  situated  upon  one  artery,  the 
listal  one  is  very  apt  to  undergo  partial  or  even  complete  consolidation,  the 
)Iood  losing  its  impetus  in  its  passage  through  the  first  sac.  Any  constitu- 
ional  cause  or  condition  also,  by  which  the  impulse  of  the  heart  is  lessened, 
ind  the  force  of  the  flow  of  blood  through  the  sac  diminished  (as  the  occurrence 
•f  })hthisis),  will  greatly  favour  the  deposit  of  laminated  fibrine  and  the 
:onsolidati(m  of  the  tumour. 

As  the  aneurism  undergoes  spontaneous  cure,  the  pulsation  in  it  gradually 
becomes  more  and  more  feeble,  until  it  ceases  entirely  ; the  bruit  projiortion- 
tely  lessens,  the  tumour  becomes  harder,  and  at  last  completely  consolidated  ; 
^t  the  same  time,  the  anastomosing  circulation  is  sometimes  found  to  bo 
established  in  some  of  the  collateral  vessels  of  the  limb.  Eventually,  the 
olidified  tumour  shrinks  in  size,  undergoing  gi-adual  absorption,  with  ultimate 
onversion  into  a small  mass  of  fibroid  tissue. 

Suppuration  with  sloughing  of  an  aneurismal  sac  is  not  of  very  frecpient 
ccnn-ence,  but  is  especially  apt  to  happen  in  those  cases  iu  which  the  tumour 
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lias  increased  rapidly,  or  has  suddenly  hecome  diffused,  and  thus  is  exerting 
great  pressure  and  causing-  severe  tension  of  the  surrounding  parts.  The 
accident  is  not  uncommon  also  after  operations  undertaken  for  the  cure  of 
aneurism  in  which  the  wound  conies  in  close  jiroxiraity  to  the  sac.  The 
inflammation  is  then  merely  an  extension  from  that  in  the  wound,  and  is 
usually  dependent  upon  septic  contamination.  Tliough  the  process  is  usually 
spoken  of  as  suppuration  of  the  sac,  the  inflammation  commences  in  the 
tissues  surrounding-  the  aneurism,  the  sloughing  of  the  sac  itself  being 
a secondary  process  dependent  upon  its  nutrition  being  cut  off  by  the  pus 
that  forms  around  it.  Suppuration  is  peculiarly  liable  to  happen  around 
tumours  of  a large  size  that  have  become  partly  diffused,  that  are  filled  with 
masses  of  decolourized  fibrine,  and  that  are  situated  in  places  where  the 
areolar  tissue  is  abundant  and  lax,  as  in  the  axilla.  The  symptoms  of  this 
condition  impending  are  swelling,  tension  with  heat,  throbbing,  and  redness 
of  the  parts  around  the  tumour  ; the  integuments  covering  it  pit  on 
pressure,  and  are  evidently  deeply  inflamed,  at  the  same  time  that  there  is  a 
good  deal  of  fever  and  general  constitutional  disturbance.  As  the  suppuration 
advances,  the  ordinary  signs  of  acute  abscess  occur  ; the  skin  covering  the 
tumour  becomes  red  and  livid  at  one  part,  where  pointing  takes  place  ; and  if 
the  Surgeon  make  an  incision  into  it,  or  if  the  tumoui-  burst  (as  assuredly  it 
will  if  left  to  itself),  a quantity  of  pus  mixed  with  large  masses  of  broken 
down  coagula  will  be  let  out.  The  discharge  of  the  contents  of  the  aneurismal 
sac,  may  be  followed  by  so  profuse  a gush  of  arterial  blood  that  the  patient  is 
suddenly  exhausted. 

Occasionally,  however,  as  a consequence  of  the  inflammation  of  the  sm-- 
rounding  tissues,  the  artery  becomes  firmly  plugged  by  a thrombus  above  and 
below  the  opening  into  the  aneurism  before  the  sac  gives  way,  and  thus 
hmmorrhage  may  be  prevented  and  a spontaneous  cure  result,  the  cavity 
closing  like  an  ordinary  abscess  after  the  sloughs  and  the  broken-down  clots 
have  been  discharged. 

Causes  of  Death  from  Aneurism. — An  aneurism  may  prove  fatal  in 
various  ways.  It  does  so  when  internal,  most  frequently  by  jjressure  on  pai-ts 
of  importance  in  its  vicinity,  the  patient  being  destroyed  by  the  exhaustion 
induced  by  interference  with  their  functions  ; this  is  usually  the  way  in  which 
aneurisms  of  the  aorta  occasion  death.  In  other  cases  the  sac  bursts  into  the 
pericardium,  pleura,  or  peritoneum,  and  sudden  death  may  occm-  from  loss  of 
blood  ; or  asphyxia  may  result  from  its  giving  way  into  the  trachea.  Then, 
again,  death  may  result  by  the  occm-rence  of  symope,  more  especially  if  the 
aneurism  be  of  large  size,  and  situated  near  the  root  of  the  aorta.  Embolism 
of  the  cerebral  arteries  may  occur  in  consequence  of  the  detachment  of  a clot. 
External  anem’ism  most  commonly  proves  fatal  by  rupture  of  the  sac ; this 
may  either  take  place  into  the  interior  of  a limb,  giving  rise  to  one  or  other 
of  the  diffused  forms  of  aneurism,  and  terminate  fatally  by  tlie  induction 
of  syncope  or  gangrene ; or  an  aneurism  may  kill  by  rupture  occurring 
externally,  on  one  of  tlie  surfaces  of  the  body. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aperture  in 
the  sac  being  plugged  up  by  a mass  of  coagulum,  as  happened  in  ca.se  (Fig.  448) ; 
on  the  gradual  detachment  of  the  deeper  portions  of  which  the  bleeding  may 
recur  in  small  quantities  at  intervals,  and  more  or  less  speedily  carry  off  the 
patient.  On  the  mucous  surfaces,  as  of  the  oesophagus  or  trachea,  rupture 
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occurs  in  a similar  manner  (Fig.  448).  On  the  serous  surfaces,  as  into  the 
pleura  or  pericardium,  the  aneurism  may  burst  by  a fissure  or  by  a stellate 
opening  (Fig.  449)  forming  in  the  membrane.  An  aneurism  has  been  known 
to  give  way  and  discharge  blood  for  some  weeks  before  it  proved  fatal  ; and  it 
may  even  happen  that,  after  the  rupture  has  occurred,  no  hcBmoiihage  may 
take  place,  but  death  may  result  from  the  pressure  of  the  tumour,  ihus,  in 
the  case  of  Liston,  the  sac  of  the  aneurism  which  caused  the  death  of  that 
gi'eat  Surgeon  had  actually  given  way,  a mass  of  coagulum  projecting  from  it 
frito  the  trachea  ; yet  death  resulted  from  the  irritation  induced  by  pressure 
upon  the  inferior  laryngeal  nerve,  and  not  from  hmmorrhage. 

Treat^iext. — The  treatment  of  aneurism  is  of  two  kinds — constitutional 
and  local.  In  many  cases,  as  in  the  various  forms  of  internal  aneurism,  for 
in.stance,  the  constitutional  treatment  can  alone  be  employed  \ and  in  all  cases 


Fig.  448. — Aperture  in  CE.sopliagus  procluceil 
by  Pressure  of  an  Aortic  Aneurism. 


Fig.  449.— Stellate  Rupture  of  an  Aortic 
Aneiuism  into  Pericardium. 


of  external  aneurism  it  .should  be  had  recourse  to  as  an  important  adjunct  to 
any  local  measures  that  are  adopted. 

In  the  Constitutional  or  Medical  Treatment  of  aneurism,  the  great 
object  is  to  bring  about  the  same  condition  as  that  by  wLich  the  spontaneous 
cure  of  the  disease  is  effected,  and,  indeed,  to  put  the  patient  and  the  part  in 
the  most  favourable  state  for  nature  to  consolidate  the  tumour ; and,  though  it 
may  not  be  possible  in  the  great  majority  of  cases  to  effect  a cure  in  this  way, 
at  all  events  the  disease  may  be  palliated,  and  its  progress  retarded.  ^The 
sacculated  is,  however,  the  only  form  of  aneurism  that  can  ever  be  cured  by 
constitutional  means ; in  the  fusiform  variety,  all  that  can  be  done  is  to  retard 
the  progre.ss  of  the  disease. 

The  principal  objects  to  be  held  in  view  are,  in  the  first  place,  to  lessen  the 
force  of  the  heart’s  impulse,  so  as  to  diminish  the  excentric  pressure  upon  the 
arterial  coats  ; and,  secondly,  so  to  modify  the  condition  of  the  blood  ns  to 
dispose  it  to  the  deposition  of  its  fibrine.  In  carrying  out  these  indications,  it 
should  be  borne  in  mind  that  there  are  two  opposite  conditions  of  the  system  in 
which  aneurism  occurs  ; in  one  there  is  a plethoric,  and  in  the  other  an  aimnnic 
tendency.  The  plethoric  and  irritable  state  of  system  occurs  chiefly  in  young 
sultjects,  in  wlu)m  the  j)rogress  of  the  disease  is  acute  and  rai)id,  attended  by 
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much  impulse  and  excitability  of  the  heart,  and  throl)bing  of  tlie  arteries  gene- 
rally. The  other  condition  of  the  system  is  found  usually  in  elderly  people, 
in  whom  there  are  a feeble  pulse,  a quiet  heart,  a cachectic  state  of  health,  and 
a tendency  to  anmmia ; in  such  a habit  of  body  the  disease  makes  slow  progress. 
In  these  opposite  conditions  it  is  perfectly  clear  that  the  same  plan  of  treatment 
cannot  succeed ; and  that  the  constitutional  means  must  accordingly  be  modified 
according  to  the  state  in  which  the  patient  is. 

In  the  acute  or  hypercemic  state,  the  plan  of  treatment  originally  introduced 
by  Valsalva,  and  hence  called  by  his  name,  by  which  plethora  is  removed,  the 
irritability  of  the  heart  and  the  force  of  its  action  lessened,  and  the  blood  brought 
into  a healthy  condition,  may  be  advantageously  employed,  in  the  modified 
manner  that  has  b'een  recommended  and  adopted  by  some  modern  Surgeons. 
Pelletan,  and  Hodgson,  and  Tufnell  especially  report  very  favourably  of  this 
treatment,  and  I have  seen  several  instances  in  which  it  has  proved  decidedly 
beneficial.  As  recommended  by  Valsalva,  this  method  of  treatment  was  in- 
tended to  carry  out  two  important  points  : 1,  by  a process  of  gradual  starvation 
and  depletion  to  reduce  the  quantity  of  blood  in  the  system,  the  power  of  the 
heart’s  action,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism  ; and,  2,  after  the  patient  had  in  this  way  been  reduced,  the  plasticity 
of  the  blood  was  to  be  improved  by  feeding  him  up  in  a gradual  and  careful 
manner,  so  that  the  tendency  to  the  deposit  of  laminated  fibrine  might  be  in- 
creased. Valsalva  endeavoured  to  carry  out  the  first  of  these  objects  by  sub- 
jecting the  patient  to  small  and  repeated  bleedings,  and  by  gradually  reducing 
the  quantity  of  food  that  was  daily  taken,  until  it  was  lowered  to  half  a pound 
of  pudding  in  the  morning,  and  a quarter  of  a pound  in  the  evening.  In  this 
way  the  patient’s  strength  was  reduced  until  he  could  scarcely  be  raised  up  iu 
bed  without  fainting  ; the  quantity  of  food  was  then  gradually  augmented,  so 
that  the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  that  Surgeons 
carry  out  Valsalva’s  plan  of  treatment  in  the  precise  manner  indicated  by 
him;  it  is  generally  found  to  be  more  convenient  to  modify  it  somewhat 
according  to  the  circumstances  of  the  case,  though  the  principles  on  which  it 
is  conducted  are  essentially  the  same. 

In  adopting  any  constitutional  treatment  in  cases  of  aneurism,  the  fii’st  and 
most  essential  point  to  be  attended  to  is,  to  keep  the  patient  perfectly  quiet  iu 
bed  and  free  from  aU  mental,  emotional,  or  conversational  excitement.  The 
diet  should  at  the  same  time  be  very  carefully  regulated,  being  gradually  re- 
duced in  quantity,  and  being  made  to  consist  principally  of  farinaceous  food, 
with  but  a very  small  quantity  of  meat,  but  little  liquid,  and  a total  absence  of 
all  stimulants.  Perhaps  the  best  regimen  is  that  recommended  by  Bellingham, 
consisting  of  two  ounces  of  bread  and  butter  for  breakfast,  two  ounces  of  bread 
and  the  same  quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  supper, 
with  about  two  ounces  of  milk  or  water  with  each  meal,  or  occasionally  sipped 
in  small  quantities.  At  the  same  time  pm’gatives  should  be  administered, 
especially  such  as  give  rise  to  watery  stools,  and  remove  obstructions  of  the 
portal  system  ; with  this  view  a scruple  of  the  compound  jalap  powder  may 
be  given  twice  a week.  In  some  cases,  if  the  heart’s  action  be  particularly 
strong,  recourse  may  advantageously  be  had  to  small  bleedings  from  time  to 
time. 

Iodide  of  potassium,  in  doses  varying  from  five  to  thirty  grains  three  times 
a day,  has  been  largely  used  in  cases  of  intrathoracic  and  abdominal  aneurism, 
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especially  by  Clmckerbutty,  G.  W.  Balfour,  and  W.  Roberts,  and  its  good 
effects  lend  some  weight  to  the  supposed  syphilitic  origin  of  many  aneurisms. 
In  a large  proportion  of  the  cases  thus  treated,  the  sufferings  of  the  patients 
have  been  relieved  ; there  has  been  diminntion  of  the  size  of  the  sac,  and  in 
several  instances  the  cure  has  been  apparently  perfect.  The  enforcement  of 
the  recumbent  posture  is,  as  Balfour  rightly  insists,  of  high  importance  as  an 
adjuvant  in  this  treatment.  There  certainly  appears  to  be  sufficient  evidence 
to  waiTant  a trial  of  the  iodide  in  the  constitutional  treatment  of  aneurism. 

By  judiciously  carrying  out  these  plans  of  treatment  and  modifying  them 
according  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal 
• tumoiu-  may  occasionally  be  prodneed  ; or,  if  this  be  not  attained,  the  progress 
of  the  disease  will  be  very  materially  retarded. 

AVhen  aneurism  occurs  in  old,  feeble,  cachectic,  or  ancemic  persons,  a 
lowering  plan  of  treatment  is  altogether  inadmissible  : here,  the  blood  being- 
deficient  in  fibrine,  and  the  system  in  an  irritable  state  from  debility,  the  best 
results  follow  such  a course  as  will  improve  the  plasticity  of  the  blood,  and 
regulate  the  action  of  the  heai’t.  With  this  view,  complete  rest,  the  adminis- 
tration of  the  preparations  of  iron,  a dry  but  nomdshing  meat  diet,  and 
the  occasional  employment  of  opiates  to  relieve  pain  and  to  quiet  the  system, 
will  be  attended  by  the  best  results.  In  aneurism  occurring  in  elderly  people 
and  amongst  the  poorer  classes,  this  plan  is  perhaps  more  successful  than  any 
other. 

In  the  Local  Treatment  of  aneurism  but  little  can  be  done  with  the  view 
of  checking  its  progress,  except  by  the  employment  of  direct  sm-gical  means. 
The  application  of  ice  to  the  surface  of  the  tumour  is  said  to  have  acted 
beneficially  in  some  cases  ; but  it  is  a painful  remedy,  and  may  occasionally  be 
attended  by  sloughing  of  the  skin  to  which  it  is  applied.  When  the  pain 
attending  the  increase  of  the  tumour  is  considerable,  much  relief  may  be 
obtained  from  the  hypodermic  injection  of  morphia,  the  application  of  bella- 
donna plasters,  or  the  use  of  an  embrocation  composed  of  equal  parts  of  oil 
and  of  the  strong  tincture  of  aconite.  These  means  comprise  the  only  local 
measures  that  can  be  adopted  in  those  cases  of  internal  aneurism,  which  are 
beyond  the  reach  of  surgical  interference. 

SURGICAL  TREAO?MENT  OP  ANEURISM. 

In  all  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 
proceeding  should  be  undertaken  for  the  cure  of  aneurism  until  the  patient  has 
been  subjected  to  proper  constitutional  treatment  for  some  time ; the  success 
of  the  more  direct  surgical  means  depending  greatly,  in  the  hypermmic  fonqs  of 
aneurism,  on  the  heart’s  impulse  being  lessened,  and  on  the  blood  being  brought 
into  as  healthy  a state  as  possible  ; whilst,  in  the  anmmic  form  of  the  disease,  an 
increase  in  the  plasticity  of  the  blood  is  essential  for  the  cure  of  the  case  ; for, 
as  the  occlusion  and  consolidation  of  the  sac,  after  surgical  procedure,  depend 
on  the  same  conditions  being  induced  that  arc  successful  after  medical  treatment, 
the  same  constitutional  means  should  be  adopted  in  one  case  as  in  the  other. 
Before  proceeding  to  the  employment  of  any  direct  surgical  means  for  the  cure 
of  an  external  anenrism,  it  is  necessary  to  ascertain  that  there  is  no  internal 
aneurism  present,  and  that  the  heart  is  free  Irom  disease.  From  want  of  this 
precaution,  it  has  happened  that  patients  have  died  on  the  operating  table  at 
the  moment  when  the  artery  was  being  ligatured,  or  that  they  havt)  expired 
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shortly  afterwards,  from  tlie  disturbance  of  circulation  consequent  upon  the 
necessary  surgical  procedures. 

There  is  not  a more  interesting  chapter  in  the  liistory  of  Operative  Surgeiy 
than  that  which  records  the  changes  that  have  taken  place  and  the  progress 
that  has  been  made  in  the  treatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  all  witli  an  aneurism, 
and  amputated  the  limb  affected  by  it,  or  tried  to  restrain  the  progress  of 
the  disease  by  tight  bandaging  and  direct  pressure  upon  the  tumour,  or  had 
recourse  to  the  troublesome,  difhcult,  and  dangerous  operation  of  laying  open 
the  sac  and  ligaturing  or  applying  the  actual  cautery  or  styptics  to  the 
diseased  artery  on  each  side  of  the  opening  in  it. 

In  1785,  John  Hunter  substituted  for  the  barbarous  and  dangeroiLS  methods 
of  treating  aneurism  that  had  hitherto  been  adopted,  the  simpler  and  more 
scientific  procedure  of  ligaturing  the  artery  in  a distant  part  of  its  course, 
above  the  sac,  and  thus  directly  cutting  off  the  influx  of  blood  into  the 
aneurism.  This  operation  undoubtedly  constituted  one  of  the  greatest  and 
most  direct  advances  in  Surgery  that  has  ever  been  made  by  the  single  act  of 
one  man,  and  the  “Hunterian  Operation”  continued  for  more  than  half  a 
century  as  almost  the  sole  method  of  treating  this  formidable  disease,  when 
situated  on  an  artery  to  which  the  operation  was  applicable.  It  was  not 
until  1841-42  that  the  Dublin  Surgeons,  distinguished  as  they  ever  have 
been  by  their  practical  skill  as  much  as  by  their  scientific  devotion  to  their 
art,  inaugurated  a new  era  in  the  treatment  of  this  disease.  For  they 
found  in  practice,  and  they  demonstrated  by  an  elaborate  pathological  investi- 
gation and  by  a surgical  argument,  as  convincing  as  it  was  exhaustive,  that 
the  coagulation  of  the  blood  by  which  an  aneurismal  sac  is  occluded  and  the 
disease  cured,  may  as  readily  take  place  when  the  current  of  blood  fi*om  the 
artery  into  the  sac  is  interrupted  by  compression,  as  when  it  is  arrested  by 
the  ligature  of  the  vessel.  And  they  established  triumphantly  this  great  fact, 
that  wherever  the  artery  could  be  reached  so  as  to  admit  of  compression 
between  the  sac  and  the  heart,  the  tying  the  vessel  was  no  longer  the  only 
hope  of  cure  in  this  formidable  disease. 

But  the  treatment  of  aneurism  was  destined  to  be  still  farther  simplified, 
when  Yanzetti  showed  that,  by  discarding  all  instruments  and  by  the  simple 
pressure  of  the  finger  on  the  feeding  artery,  a coagulum  might  be  formed, 
on  the  production  of  which  in  the  sac  the  cure  of  the  aneurism  essentially 
depends.  And  in  addition  to  this,  the  fact  was  established,  that  in  some 
cases  adequate  compression  of  the  vessel  and  sac  might  be  effected  by  simple 
flexion  of  the  limb.  Thus,  then,  we  have  had  a continuous  and  progressive 
process  of  simplification  in  the  treatment  of  aneurism,  as  it  has  been  proved  that 
instrumental  compression  may  be  substituted  for  the  ligature,  that  pressure  with 
the  finger  or  flexion  of  the  limb  suffices  for  the  deposition  of  that  coagulum 
on  which  the  cure  of  the  disease  depends  ; and,  still  more  recently,  the  sphere 
of  the  applicability  of  compression  has  been  greatly  extended  by  conducting 
it  during  prolonged  anaesthesia. 

Another  subsidiaiy  means  of  treatment,  in  the  management  of  some  of  the 
more  intractable  forms  of  aneurism,  is  electro-puncture,  by  which,  as  Cinisclli 
and  others  have  shown,  partial  consolidation  of  the  contents  of  an  aneurism 
may  be  effected  so  as  to  retard  the  progress  of  the  disease,  if  not  to  cure  it 
radically. 
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AVe  will  now  proceed  fco  consider  in  detail  these  various  methods  of  treat- 
■iient.  They  are  as  follows  : 1.  Laying  open  the  sac  ; 2.  Ligature  of  the  artery 
I on  the  cardiac  side ; 3.  Ligature  of  the  artery  on  the  distal  side  ; 4.  Compression 
‘oy  instruments;  o.  Digital  compression;  fi.  Compression  by  the  elastic  tourjii- 
juet  ; 7.  Flexion  of  the  limb  ; 8.  Acupressure  ; 9.  Manipulation  ; 10.  Gal- 
vano-pnncture  ; 11.  Injection  of  the  sac  Avith  coagulating  fluids. 

All  these  various  methods  of  treatment,  howcA'cr  they  may  differ  in  their 
letails,  liaA’e,  Avith  the  exception  of  the  first,  the  same  great  principle  in  vieAV, 
viz.  : the  consolidation  of  the  aueurismal  tumour  by  the  deposit  of  coagulum 
within  it.  When  the  process  adopted  is  of  such  a nature  as  to  lead  to  the 
i-sloAV  deposit  of  coagulum,  this  will  be  found  to  be  pale,  firm  and  laminated, 
ithe  active  clot  of  Broca.  When  the  deposit  is  rapid,  it  will  be  dark,  soft  and 
homogeneous,  the  clot. 

Ligature. — The  application  of  the  ligature  to  the  feeding  artery  on  the 
cardiac  side  of  the  aneurism,  was  almost  the  only  method  adopted  by  Siugeons 
Tor  the  cure  of  the  disease  up  to  a recent  date.  The  manner  in  Avhich  the 
igature  should  be  applied,  and  the  A^arious  cautions  respecting  its  use,  have 
x)een  sufficiently  discussed  (Yol.  L,  p.  411,  et  seq^.).  The  question  as  to  the 
part  of  the  vessel  to  which  it  should  be  applied  in  aneurism,  remains  for  con- 
sideration ; and  this  involves  some  important  points.- 

Situation. — There  are  three  situations  in  which  the  ligature  may  be 
applied  : 1,  above  and  below  the  sac,  by 
ithe  old  operation  ; 2,  on  the  cardiac  side 
■of  the  sac,  by  Anel’s  (Fig.  450)  or 
Hunter’s  (Fig.  451)  operation  ; 3,  on 
'the  distal  side  of  the  sac,  by  Brasdor’s 
or  Wardrop’s  operation  (Fig.  452). 

1.  The  Application  of  the  Liga- 
^bnre  on  both  sides  of  the  Anenr- 
k'ismal  Sac  is  seldom  practised  at  the 
)present  day,  Avhen  the  aneurism  arises 
from  disease  of  the  coats  of  the  vessel ; 
but  in  those  cases  in  AA’hich  it  occurs 
f'from  traumatic  causes,  it  may  fre- 
quently be  adopted  as  the  best  means 
of  cure,  even  in  aneurisms  of  the 
largest  size,  as  has  been  mentioned  in 

;the  Chapter  on  Traumatic  Aneurism  (Yol.  I.,  p.  440).  The  older  Surgeons, 
however,  Avere  acquainted  with  this  mode  only  of  treating  aneurisms.  The 
mode  of  applying  the  ligature  to  both  sides  of  the  sac  is  as  follows.  Alter 
liaving  arrested  the  circulation  through  the  aneurism,  by  compressing  the 
•artciy  leading  to  it,  either  by  means  of  a tourni(|uet,  or,  Ariiere  that  is  not 
api)Iicable,  by  the  pressure  of  an  assistant’s  fingers,  the  Surgeon  slits  up  the 
^■uic,  turns  out  the  contained  coagula  and  masses  of  laminated  Hbrine,  and 
dien,  passing  a probe  npAvards  and  doAviiAvards  into  the  artery,  through  the 
'month  of  the  sac,  cleans  the  ves.sel  and  ties  it  on  each  side,  immediately  aboA’e 
b'Aud  below  the  aperture.  4’his  operation,  as  performed  by  the  older  Surgeons 
Inn  any  of  the  larger  arteries,  as  the  popliteal,  Avas  not  only  so  difhcult  in  itself 
that  Surgeons  were  .seldom  Avilling  to  undertake  it,  but  Avas  so  fatal  in  its 
results,  being  commonly  attended  by  secondary  hmmorrhage  in  consequence  of 
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the  artery  being  ligatured  in  a diseased  part,  or  by  diffuse  inflannnation, 
suppuration,  and  gangrene  in  the  deeper  tissues  of  the  limb  operated  upon, 
that  recovery  after  its  performance  was  considered  a marvel,  and  most  Surgeons 
preferred  submitting  the  patient  to  amputation  at  once.  At  the  ja’esent  time, 
however,  the  difficulties,  are  much  diminished  1)y  the  bloodless  method  of 
operating,  and  the  subsequent  dangers  by  the  improved  methods  of  treating 
wounds.  The  operation  may,  therefore,  be  undertaken  with  less  hesitation  as 
a last  chance  of  saving  a limb  in  which  an  aneurism  has  become  diffused. 
Its  applicability  will  be  further  discussed  with  the  special  aneurisms  in  the 
treatment  of  which  it  has  been  employed. 

2.  The  Iiigature  of  the  Artery  on  the  Cardiac  Side  of  the  Aneurism, 
■without  opening  the  sac,  was  first  done  by  Anel,  in  the  year  1710,  in  a case 
of  brachial  aneurism.  This  operation,  though  attended  with  the  risk  of 
wounding  or  inflaming  the  sac,  which  was  in  close  proximity  to  the  seat  of 
ligature,  constituted  a considerable  advance  in  the  treatment  of  the  disea.se  ; 
inasmuch  as  it  did  not  necessarily  lead  to  the  opening  up  of  the  aneurismal 
tiunour,  and  to  the  dangers  that  were  inseparable  from  that  mode  of  procedure. 
As  Anel,  however,  performed  his  operation  as  a mere  matter  of  convenience 
in  a particular  case,  and  without  the  recognition  of  any  new  principle  of 
treatment  being  involved  in  it,  it  attracted  but  little  attention  at  the  time, 
and  does  not  appear  to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  in  opera- 
tive surgery  of  ligaturing  the  artery  at  a distance  from  the  sac,  where  its  coats 
were  healthy,  and  where  there  was  no  danger  of  hiterference  Avith  the 
aneurism  itself.  In  this  way  the  objections  to  Anel’s  operation  were 
avoided  : for  though,  like  Anel,  Hunter  tied  the  artery  on  the  cardiac  side 
only  of  the  sac,  yet  he  differed  from  him  in  doing  so  in  a healthy  part  of 
its  course,  and  at  a considerable  distance  above  the  tumour,  where  the  appli- 
cation of  the  ligature  would  be  attended  with  less  risk  of  haemorrhage,  and 
with  no  danger  of  opening,  irritating,  or  inflaming  the  sac,  Avhich  is  uisepar- 
able  from  Anel’s  operation.  The  follo’wing  are  the  reasons,  given  in  Sir 
Everard  Home’s  own  words,  that  induced  John  Himter  to  adopt  the  operation 
that  is  now  generally  known  in  surgery  as  the  Hunterian.  “ Mr.  Hunter 
proposed,  in  performing  this  operation,  that  the  artery  should  be  taken  up 
at  some  distance  from  the  diseased  part,  so  as  to  diminish  the  risk  of 
haemorrhage,  and  admit  of  the  artery  being  more  readily  secured  should 
any  such  accident  happen.  The  force  of  the  circulation  being  thus  taken 
off  from  the  aneurismal  sac,  the  cause  of  the  disease  would,  in  Mr.  Hunter’s 
opinion,  be  removed  ; and  he  thought  it  highly  probable  that,  if  the  parts 
were  left  to  themselves,  the  sac,  Avith  the  coagulated  blood  contained  in  it, 
might  be  absorbed,  and  the  Avhole  of  the  tumour  removed  by  the  action  of 
the  animal  economy,  Avhich  Avould  consequently  render  any  opening  into  the 
sac  unnecessary.” 

Hunter’s  first  operation  was  performed  in  December,  1785,  in  a case  of 
popliteal  aneurism.  The  femoral  artery  was  ligatured  rather  below  the  middle 
of  the  thigh,  underneath  the  sartorius  muscle  ; and  fr'om  that  time  his  method 
was  almost  exclusively  employed  by  Surgeons  in  the  treatment  of  aneurism, 
until  the  introduction  of  compression  in  1842. 

The  Effects  produced  upon  an.  aneurismal  t"umour  by  the  ligature  of 
the  artery  according  to  the  Hunterian  method,  deserve  careful  attention.  The 


TREATMENT  BY  LIGATURE— PROXIMAL. 


123 


a. 


i,i:mmediato  effect,  on  drawing  tlie  ligature  tiglit,  consists  in  a cessation  of  pul- 
{fS.jation  and  bruit  in  the  tuinuur,  which  at  the  same  time  subsides,  becoming 
I .wtially  emptied  of  its  blood.  The  supply  of  blood  to  the  limb  being  in  a 
|g?i’eat  measure  cut  off,  it  becomes  numb  and  cold,  with  a diminution  of  muscular 
I'oower.  The  more  remote  effects  consist  in  an  increase  of 
§ he  activity  of  the  collateral  circulation,  by  which  the  vitality 
I )f  the  limb  is  maintained.  At  the  same  time,  and,  indeed, 
n consequence  of  this,  the  temperature  of  the  limb  often 
.ises,  until  it  becomes  higher  than  that  of  its  fellow. 
i[  The  consolidation  of  the  aneurismal  tumour  begins  as 
1-30011  as  the  ligature  is  applied,  and  is  usually  completed  in  a 
§ :ew  days,  by  changes  taking  place  within  it  similar  to  those 
| :hat  occur  in  the  spontaneous  cure  of  the  disease.  This 
important  change  is  effected  by  the  gradual  deposit  of  strati- 
ided  ff brine  in  concentric  layers  within  the  sac,  and  occasion- 
I lily  by  the  sudden  coagulation  of  its  contents.  For  the  cure 
|!,i  .0  be  accomplished  by  the  deposit  of  laminated  fibrine,  it  is 
l iecessary  that,  though  the  direct  flow  of  blood  through  the 
;umour  be  arrested  by  the  ligature  of  the  main  trunk,  some 
||i;hould  yet  be  carried  into  it  by  collateral  channels.  This  is 
4 1 condition  very  favourable  to  the  success  of  the  ligature  ; 
i>:br,  if  it  happen  that  all  the  flow  of  blood  through  the 
.l  .nimour  is  an’ested,  coagulation  of  that  which  happens  to  be 
> jontained  in  it  will  ensue,  and  a soft  yielding  clot  be  formed, 
vhich  is  more  likely  to  lead  to  unfavourable  results  than  the 
lirm  products  of  slow  coagulation.  It  is  of  importance  to 
I )l:>serve,  that  the  proper  consolidation  of  the  aneurismal 
f tMimour,  by  the  deposit  of  laminated  fibrine,  will  occur  even 
hough  a veiy  considerable  quantity  of  blood  continue  to 
ilow  through  it.  In  the  Museum  of  University  College  there 
•s  an  e.xceedingly  interesting  preparation  that  illustrates  this 
X)int.  It  is  one  in  which  Sir  Charles  Bell  ligatured  the 
moral  artery  for  popliteal  aneurism.  The  patient  died  a 
vveek  after  the  operation,  fi-om  erysipelas  ; on  examination, 
t was  found,  and  is  shown  by  the  preparation,  that  the 
cemoral  artery  was  double,  and  that,  though  only  one 
Dortion  of  the  vessel  had  been  ligatured,  the  tumour,  which 
jontinued  to  be  supplied  by  the  other  branch,  was  com- 
oletely  consolidated.  Hence  it  would  appear  that,  if  one 
lalf  only  of  the  influx  of  blood  be  aiTcsted,  obliteration  of 
he  sac  by  deposition  of  laminated  fibrine  may  be  expected 
0 occur.  After  the  aneurismal  sac  has  been  thus  occluded, 

» t progressively  diminishes  in  size,  and  is  at  last  converted 
nto  a small  mass  of  fibroid  tissue.  The  artery  that  has 
••een  ligatured  becomes  closed  at  two  points— at  the  part  dcligatcd  (Fig. 
08,  «),  and  where  it  communicates  Avitli  the  sac  (Fig.  b).  In  both 
hese  situations,  it  will  be  found  to  be  converted  into  fibroid  tissue  ; whilst 
letween  them  there  is  an  open  space,  through  the  medium  of  which  the 
ollateral  circulation  is  freely  carried  on. 

Distal  Ligature. — In  some  cases  in  which  the  ligature  cannot,  for 


Fig.  453. — Feiiionil 
Artery  ligatured  for 
Popliteal  Aneurism, 
oljlitei-ated  at  a,  the 
site  of  the  Ligature, 
and  at  h,  where  the 
Tumour  has  beco'me 
eonsolidated  and  ah- 
Horhed  ; hetwecu 
these  jioints  the 
Artery  is  ojten,  and 
collateral  branches 
are  enlarged. 
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anatomical  reasons,  be  applied  on  tlie  proximal  side  of  the  aneurism,  as  in  the 
arteries  about  the  root  of  the  neck,  it  was  recommended  l)y  Brasdor,  a French 
Surg-eoii  about  the  middle  of  the  last  centiiiy,  that  the  vessel  should  be  tied  on  its  i 
distal  side.  This  operation,  originally  proposed  by  Brasdor,  was  first  performed  ^ 
by  Deschamj)s  in  1/hi)  at  la  Charite  in  l^aris  in  a case  of  femoral  aneurism. 

In  principle,  it  resembles  the  Hunterian  operation,  the  object  being  to  arrest 
so  much  of  the  flow  of  blood  through  the  sac  that  the  consolidation  of  this 
may  take  place  in  the  usual  way,  by  the  deposit  of  laminated  fibriue.  In  the 
Hunterian  operation,  this  is  effected  by  deposit  from  the  lessened  quantity  of 
blood  that  flows  through  the  sac  ; in  the  distal  operation,  it  is  sought  to  be 
accomplished  in  the  same  way,  and  the  success  of  the  operation  must  neces- 
sarily depend,  in  a great  measure,  upon  the  extent  to  which  the  flow  of  blood 
through  the  sac  is  interfered  with.  This  operation,  however,  is  rarely  success-  ; j 
fill  ; for,  independently  of  the  ordinary  dangers  resulting  from  the  application 
of  the  ligature  to  a large  vessel,  the  sac  will  continue  to  be  distended  with,  I 

and  to  receive  the  direct  imj)ulse  of,  the  blood  that  is  driven  into  it.  The  I 

natural  result  of  the  ligature  would  be,  therefore,  to  increase  the  tension  of  the 
sac,  but,  as  Holmes  points  out,  the  enlargement  of  the  collateral  circulation 
opens,  as  it  were,  ‘‘  side-sluices  ” to  relieve  this  pressure,  and  consequently 
after  a few  hours  or  days  the  sac  is  usually  found  to  be  less  tense  than  before 
the  operation.  Hence  the  progress  of  the  aneurism  may  be  arrested  for  a 
time,  but  it  -will  often  speedily  increase  again,  and  may  perhaps  eventually  ,| 
destroy  the  patient  by  suppuration  and  sloughing.  Of  38  cases  in  which  this 
operation  was  practised  on  the  carotid  artery,  in  25  instances  a fatal  result  | 
more  or  less  speedily  followed  the  operation  ; in  the  remaining  13  cases  the  . ! 

patients  survived  the  effects  of  the  ligature  of  the  artery,  though  in  very  few  : 
if  any  cases  were  they  cured  of  the  disease  for  which  the  operation  was  prac- 
tised. This  operation  will  be  considered  more  in  detail  in  speaking  of_  the  ■' 
particular  cases  in  which  it  has  been  practised  {vide  Chap.  xliv.).  ); 

Indications  and  Contra-indications  of  Ligature. — Ligature  of  an  ^ 
artery  for  aneurism,  by  the  Hunterian  method,  succeeds  best  in  those  cases  in 
which  the  tumour  is  circumscribed,  of  moderate  size,  slow  in  its  growth,  having  ; 
a tendency  to  consolidation,  and  unaccompanied  by  much  oedema  of  the  limb. 
When  the  aneurism  is  undergoing  spontaneous  cure,  no  surgical  interference 
should  be  employed,  but  the  case  left  to  nature.  In  this  way  it  occasionally  ; ■ 

happens,  during  the  preparatory  treatment  of  the  disease,  that  the  aneurism  | 

becomes  consolidated.  I 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  artery  with  the  view  of 
tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a careful  examination  of 
it,  whether  it  appears  to  be  in  a healthy  and  sound  state,  at  the  point  at  which  , 
he  is  about  to  tie  it.  He  should  feel  along  its  course  to  ascertain  if  it  be 
smooth,  easily  compressible,  and  natural  to  the  feel ; if  it  be  hard,  incom- 
pressible,  indicative  of  calcification  ; if  it  feel  broader  than  natural  ; if  a . fli 
bruit  be  heard  in  it  on  applying  the  stethoscope  ; if,  in  fine,  there  be  evidence  -Wi' 
of  degeneration  or  dilatation  of  its  coats,  great  caution  should  be  used  in  * Ih 
attempting  to  ligature  it.  Should  the  deligation  of  a diseased  artery  become 
unavoidable,  the  antiseptic  catgut,  or  the  ox-aorta  ligature,  would  probably  I 
be  the  best  material  for  the  puiq)Ose.  The  ends  being  cut  short,  and  the  Hi 
Avound  closed  oA’er  them,  the  chance  of  sloughing  and  of  unhealthy  ulcera-  H ^ 
tion  of  the  vessel  Avould  be  greatly  lessened.  H . 


CASES  SUITABLE  FOR  LIGATURE. 


125 


I 


( . It  has  occasionally,  perhaps  more  frecpiently  than  the  profession  knows,  hap- 
f i )ened  to  Surgeons  that  they  have  cut  down  upon  an  artery  with  the  intention 
1 1 'f  tying  it,  and  found  it  in  so  diseased  a state  that  the  application  of  the  liga- 
i i nre  was  impracticable,  and  that  it  became  necessary  to  close  the  wound  without 
( ompleting  the  operation.  Liston  and  Aston  Key  have  both  had  tlie  candour 
i"K  0 record  such  cases.  In  one  case  that  happened  to  me  in  which  it  was 
bought  necessary  to  tie  the  superhcial  femoral  for  popliteal  aneurism,  I 
ound,  on  cutting  down  on  the  artery,  that  there  was  a small  aneurismal  dila- 
/^|.  ation  just  below  the  giving  off  of  the  profunda,  and  a tubular  dilatation  of  the 
likirtery  below  this,  rendering  the  application  of  ligature  utterly  impracticable. 

■ afterwards  tied  the  external  iliac,  but  unsuccessfully.  It  must  be  remembered 

II  hat,  in  such  cases  as  these,  not  only  are  the  arterial  coats  softened  and  incapable 
!:)f  bearing  the  strain  of  the  ligature,  but  the  vein  is  usually  adherent,  andcon- 
t -equently  liable  to  perforation  in  passing  the  aneurism-needle  between  it  and 
' ;>he  artery.  And  even  could  the  act  of  deligation  be  practised,  secondary 
; immorrhage  would  undoubtedly  occur  at  an  early  period  in  an  artery  that  is 
; mcapable  of  healthy  obliteration. 

•'  All  operation  should  be  avoided  when  there  is  any  serious  disease  of  the 
if  leart,  and  in  cases  of  multiple  aneurism  where  the  second  tumour  is  situated 
*:  ntemally  ; but  it  has  happened  that  two  aneurisms  in  one  limb,  as  of  the 
I oopliteal  and  femoral  arteries,  have  been  cured  by  one  ligature  applied  to  the 
s jxtemal  iliac.  Two  aneurisms  seated  in  corresponding  parts  of  opposite  limbs, 
>•  affecting,  for  instance,  the  two  popliteal  arteries,  may  be  successfully  operated 
E-  -ipon.  But,  if  two  aneurisms  be  seated  on  different  parts  of  the  body,  as 
:he  axilla  and  gi’oin  for  instance,  at  the  same  time,  extensive  disease  of 
“ /he  arteries  would  he  indicated,  and  it  certainly  would  not  be  expedient  to 
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operate. 

In  certain  cases,  the  Hunterian  operation  seldom  succeeds.  This  happens 
■ n those  instances  in  which  it  is  necessary  to  apply  the  ligature  very  close  to 
I /he  sac,  so  as  indeed  rather  to  perform  Aiiel’s  operation,  as  here  there  is  the 
! louble  danger  of  inflaming  or  wounding  the  sac,  and  of  interfering  with  the 
collateral  circulation  of  the  limb.  Those  cases,  also,  in  which  the  aneurism 
fs  very  acute  in  its  progress,  increasing  rapidly  with  forcible  pulsation,  having 
.*ery  fluid  contents,  and  a large  mouth  to  the  sac,  into  which,  the  blood  is 
jonsequently  driven  in  a full  wave  at  each  pulsation  of  the  heart,  are  rarely 
fa\'ourable  for  the  use  of  the  ligature,  inasmuch  as  stratification  seldom  occurs. 
When  the  aneurism  is  situated  in  the  midst  of  loose  and  very  yielding  tissues, 

in  the  axilla,  where  it  readily  expands  to  a large  size,  not  being  bound  down 
by  the  suirounding  parts,  suppuration  and  sloughing  of  the  sac  are  especially 
: ipt  to  occur  after  ligature.  AYhen  it  is  diffused  widely  through  the  limb, 
'..vith  coldness  and  a tendency  to  incipient  gangrene,  the  circulation  of  blood 
dirough  the  part  is  so  much  choked  that  deligation  of  the  vessel  will  in 
‘.all  probability  airest  it  entirely,  and  thus  produce  mortification.  AYhen 
larterics  can  be  felt  to  be  calcified,  it  is  a (|uestion  whether  they  can  be  safely 
ligatured,  as  in  all  probability  they  will  be  cut  or  broken  through  by  the 
ncKjse,  and  the  changes  neces.sary  for  their  occlusion  will  not  take  jjlacc.  Porter, 
however,  recommends  that  the  ligature  should  bo  applied  in  such  cases,  though 
1 cannot  but  doubt  the  propriety  of  this  advice.  AYhen  inflammation  has 
been  set  up  in  the  sac,  with  a tendency  to  su])puration  of  the  tumour,  it  is  a 
debatable  question  whether  the  ligature  should  be  ap])lied  or  not.  In  these 
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oases  I agree  with  Hodgson,  that  tlie  artery  should  be  tied  ; for  even  if  the 
sac  eventually  suppurate,  there  will  be  less  risk  to  the  patient  if  this  event 
occur  after  the  application  of  the  ligature,  than  if  it  happen  while  the  artery 
leading  into  the  tumour  is  ])crvious.  If  suppuration  have  already  taken  place 
around  the  sac,  the  application  of  the  ligature  above  the  inflamed  tumour  on 
the  point  of  bursting  would  be  Avorse  than  useless.  In  such  cases,  the  line  of 
practice  must  be  determined  by  the  seat  of  the  aneurism.  If  this  be  in  the 
axilla,  groin,  or  neck,  it  should  be  laid  freely  open,  the  coagula  scooped 
out,  and  the  artery  tied  above  and  below  the  mouth  of  the  sac — a most 
formidable  and  doubtful  operation,  but  the  only  one  that  holds  out  a chance 
of  success.  If  the  aneurism  be  in  the  ham  or  calf,  amputation  Avould  probably 
be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  Avhen  the  aneurism  is  associated  with  carious 
bone  or  a diseased  joint,  as  when  a popliteal  aneurism  has  produced  destruction 
of  the  knee.  2.  If  the  aneurism  have  attained  so  great  a magnitude  that  it 
has  ah’eady  interfered  seriously  Avith  the  circulation  through  the  limb,  as 
indicated  by  considerable  oedema,  lividity,  and  coldness  of  the  part,  with 
distension  of  the  suj)erficial  veins,  it  is  a question  whether  the  application  of 
the  ligature  may  not  immediately  induce  gangrene,  and  whether  the  patient 
would  not  have  the  best  chance  of  recoAnry  by  submitting  to  amputation  at 
once  ; this  is  more  particularly  the  case  when  the  aneurism,  whether  preAuously 
large  or  small,  has  become  diffused  Avith  impending  gangrene,  Avhen  removal  of 
the  limb  must  not  be  delayed.  3.  If  gangrene  have  actually  supervened,  and 
the  patient’s  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
done  without  delay.  4.  If  a diffused  aneurism,  whether  suppurating  or  not,  in 
the  lower  extremity,  have  been  opened  by  mistake  for  an  abscess,  there  is  no 
resource  left  but  immediate  amputation. 

The  mortality  after  ligatures  of  the  larger  ai’teries  for  aneurism  is  very 
considerable.  Thus,  in  256  cases  of  ligature  of  the  larger  arteries  for 
aneurism,  collected  and  tabulated  by  Crisp,  it  would  appear  that  the  mortality 
amounted  to  about  22  per  cent.  And  Porta  finds  that,  among  600  cases  of 
ligature  of  arteries  for  diseases  and  injuries  of  all  kinds,  the  mortality 
amounted  to  27  per  cent.  It  must  be  borne  in  mind,  that  these  are  collec- 
tions of  reported  cases,  and  that,  if  the  unrecorded  cases  could  be  got  at,  the 
rate  of  death  Avould,  in  all  probability,  be  found  to  be  much  higher  eA'en  than 
that  above  stated. 

Accidents  after  Ligature  for  Aneurism. — The  accidents  that  may 
folloAV  the  application  of  the  ligature  in  a case  of  aneurism,  are  : 1,  Secondaiy 
Heemorrhage  from  the  seat  of  ligature  ; 2,  the  Continuance  or  the  Return  of 
Pulsation  in  the  Sac  ; 3,  the  occurrence  of  Suppuration  and  Sloughing  of  the 
Tumour,  Avith  or  Avithout  Hemorrhage  from  it  ; and  4,  Gangrene  of  the 
Limb. 

1.  Secondary  Haemorrhage  from  the  seat  of  ligature  presents  nothing 
peculiar,  and  has  already  been  discussed  in  a'oI.  L,  p.  400. 

2.  The  Continuance  or  Return  of  Pulsation  in  an  Aneurismal  Sac 
after  the  ligation  of  the  artery  leading  to  it,  is  an  interesting  phenomenon, 
and  one  that  deserves  much  attention.  When  the  Hunterian  operation  is 
successfully  performed,  though  the  pulsation  in  the  sac  be  entirely  arrested, 
a certain  quantity  of  blood  continues  to  be  conveyed  into  and  through  it  by 
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the  anastomosing'  cluinnels,  and  it  is  from  this  that  the  laminated  fibrine  is 
deposited  by  which  the  consolidation  of  the  tumour  is  ultimately  effected. 
This  stream  of  blood  furnished  by  regurgitation,  or  by  transmission  through 
the  smaller  collateral  channels,  is  continuous,  and  not  pulsatory;  occasionally, 
however,  it  is  transmitted  in  sufficient  (]uantity  by  some  more  than  usually 
direct  and  open  anastomosing  branch,  and  thus  gives  rise  to  a continuance  or 
to  a return  of  the  pulsation.  It  is  interesting  to  observe  that,  in  some  of  the 
cases  in  which  this  has  happened,  there  has  been  a return  of  the  bruit,  but  in 
the  majority  no  sound  appears  to  have  been  emitted. 

The  period  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature  of  the 
arterv  varies  greatly.  In  by  far  the  majority  of  cases,  at  least  two-thirds  of 
those  in  which  it  has  happened,  a certain  clegi-ee  of  thrill  or  of  indistinct  pulsa- 
tion has  been  found  in  the  sac  shortly  after  the  application  of  the  ligature  ; at 
all  events,  within  the  first  twenty-four  hours.  This  may  be  looked  upon  as 
being  rather  a fiivourable  sig'n  than  otherwise,  as  it  is  indicative  of  the  free 
- state"  of  the  collateral  circulation,  and  generally  soon  disappears  spontaneously, 
the  sac  undergoing  consolidation.  Next  in  order  of  fr-equency  are  those  cases 
in  which  the  pulsation  returns  in  about  a month  or  six  weeks  after  the  ligature 
of  the  artery,  the  collateral  circulation  having  been  fully  established,  and,  after 
continuing  for  some  length  of  time,  gTadually  ceases.  It  more  rarely  happens 
: that  the  pulsation  returns  betAveen  these  tAvo  periods  ; that  is  to  say,  about 
■ ten  days  or  a fortnight  after  the  application  of  the  ligature  ; though  in  some 
instances  the  slight  vibratory  thrill,  scarcely  amounting  to  a pulsation,  which 
perhaps  is  perceptible  a few  hours  after  an  artery  has  been  tied,  gradually 
strengthens  at  the  end  of  a week  or  ten  days  into  as  distinct  and  forcible  a 
beat  as  had  been  noticed  before  the  operation.  In  some  rare  instances  the 
pulsation  has  re-appeared  after  the  lapse  of  some  months,  the  aneurismal 
‘ tumour  having  in  the  meanwhile  undergone  absorption  ; then  indeed  it  may 
with  justice  be  looked  upon  as  constituting  a secondary  aneurism^  and  as 
indicating  a recuri’ence  of  the  complaint. 

The  cause  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
aneurismal  sac,  must  be  looked  for  in  too  gveat  a freedom  of  the  collateral 
circulation.  Indeed,  it  is  an  essential  requisite  for  the  manifestation  of  this 
phenomenon,  that  there  should  be  so  free  and  direct  a communication  between 
the  arterj’-  on  the  proximal  side  of  the  ligature,  and  that  portion  of  the  vessel 
situated  betAveen  the  ligature  and  the  sac,  or  the  sac  itself,  as  to  enable  the 
impulse  of  the  heart  to  be  transmitted  in  a pulsatory  manner  into  the  tumour. 
Xo  regurgitant  blood  coming  upAvards  from  that  portion  of  the  artery  which 
is  distal  to  the  sac,  however  free  it  may  be,  can  communicate  an  impulse,  as  it 
never  flows  per  solium  except  in  the  special  case  of  a continuous  circle  of  large 
anastomoses,  such  as  are  met  with  betAveen  the  arteries  within  the  skull,  or  in 
the  palmar  and  y)lantar  arches.  If  any  of  the  direct  collateral  or  feeding- 
vessels  happen  to  be  sufficiently  large  at  the  time  of  the  operation  to  transmit 
the  Avave  of  l)lood,  the  pulsation  in  the  sac  Avill  be  continuous,  or  Avill  return 
almost  immediately  after  the  application  of  the  ligature.  If  they  be  at  first 
too  small  for  this,  they  may  become  enlarged  as  part  of  the  anastomosing 
circulation,  and  then  the  ])ulsation  Avill  return  so  soon  as  their  calibre  is 
sufficient  to  transmit  the  hoai’t’s  impulse.  Besides  these  conditions  in  the  size 
and  distribution  of  the  vessels  of  the  part,  it  is  not  improbable,  as  has  been 
supposed  by  I’orter,  that  certain  states  of  the  blood  in  some  individuals  may, 
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from  causes  with  which  we  ai-e  unacquainted,  render  it  less  liable  to  coagulate 
than  usual,  and  thus  dispose  to  a return  of  the  ])ulsation  in  the  sac,  which 
remains  filled  with  iluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occurs  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
certainly  of  more  common  occurrence  after  opei’ations  for  carotid  aneurism 
than  for  any  other  form  of  the  disease.  Thus,  of  31  cases  in  which  the  carotid 
artery  was  tied  for  aneurism,  I find  that  pulsation  in  the  tumour  continued 
or  returned  in  9 instances  ; whereas  of  92  cases  of  inguinal  aneurism,  in  which 
the  external  iliac  artery  was  ligatured,  the  pulsation  recurred  in  0 cases  only ; 
and  in  several  of  these  it  is  interesting  to  note  that  there  were  two  aneurismal 
sacs  in  the  same  limb — one  in  the  groin,  the  other  in  the  ham  ; and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  reem-red  in  the  in- 
guinal aneurism.  In  the  ham  and  axilla,  pulsation  occasionally  though 
very  rarely  recurs.  This  difference  in  the  frequency  of  the  recurrence  of 
pulsation  in  different  aneurisms,  is  evidently  owing  to  the  different  degrees 
of  freedom  of  communication  that  exist  between  the  sac  and  the  collateral 
branches  in  various  forms  of  the  disease  ; thus  in  a carotid  aneurism,  the  im- 
pulse of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
sac,  through  the  medium  of  the  circle  of  WiUis.  But,  in  the  case  of  inguinal, 
femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
osculations of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  liable  to  transmit  the  blood  in  a pulsatory  stream.  For  the 
same  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
opposite  sides — the  pulsation  has  more  frequently  been  found  to  continue  un- 
interruptedly and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
artery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.  The  cases 
in  which  it  returns  after  the  cessation  of  a few  hours  only  are  perhaps  as  J 
frequent  in  the  groin  and  ham,  as  in  the  neck.  In  those  instances  in  wliich  j 
the  pulsation  returns  within  the  first  twenty-fom*  hom-s  after  the  ligatm’e,  it  i 
usually  ceases  again  in  a few  days,  though  it  sometimes  continues  a week  or  % 
two.  When  it  recurs  at  a later  period,  it  is  apt  to  last  somewhat  longer.  I 
Compression  antecedent  to  the  ligature  may  so  enlarge  the  collateral  vessels  as  | 
to  favour  a continuance  or  return  of  pulsation.  I have  once  known  the 
pulsation  continue,  though  very  much  lessened,  in  a pophteal  aneurism,  after 
ligature  of  the  superficial  femoral,  in  a case  in  which  treatment  by  compression 
had  unavailingly  been  tried  for  nearly  three  months.  In  another  case,  in 
which  I tied  the  external  iliac  artery  for  popliteal  aneurism,  owing  to  the 
superficial  femoral  being  too  diseased  to  admit  of  a ligature,  the  pulsation 
ceased  completely  for  a time  as  I was  tightening  the  ligature,  but  then  re- 
turned, and  became  very  marked  in  a few  hours.  In  this  case  compression 
had  been  unavailingly  employed  before  the  artery  was  tied. 

The  'prognosis  of  these  cases  is  on  the  whole  favourable,  but  few  of  them 
having  eventually  proved  fatal.  Of  2G  patients  in  whom  pulsation  occuiTcd,  I 
find  that  three  died  ; and  in  all  of  these  the  firtal  result  was  occasioned  by 
inflammation  and  sloughing  of  the  sac.  In  all  of  the  three  instances,  the  pul- 
sation rccuiTcd  within  the  first  twenty-four  hours.  When  it  returns  at  a more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  usually  readily 
amenable  to  proper  treatment. 
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[ A Secondary  A7ieurism  is  of  extremely  rare  occurrence  ; indeed  I believe 
there  are  only  two  unequivocal  instances  of  this  affection  upon  record,  both  of 
which  took  place  in  the  ham  ; the  original  tumour  having  disappeared  entirely 
after  operation,  the  secondary  disease  made  its  appearance  after  a lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  importance  to 

■ distinguish  between  a secondary  aneurism  and  secondary  or  recurrent  pulsation 
in  an  aneurismal  sac.  The  term  “ secondary  anmrmn  ” should  be  restricted 

■ to  those  cases  only  in  which  an  aneurismal  tumour  appears  in  the  site  of  a 
former  one,  which  has  undergone  consolidation  and  absorption.  The  question 
may  be  raised,  whether  aneurisms  of  this  kind  are  in  reality  secondary  or 
whether  they  may  not  originate  in  the  dilatation  of  a portion  of  the  artery 
contiguous  to  the  seat  of  a former  disease.  It  is  certainly  not  very  easy  to 
understand  how  an  aneurismal  sac  that  has  once  undergone  consolidation  and 
absorption,  can  again  become  dilated  into  a pulsating  tumour  ; and  I think  it 
most  probable  that,  although  the  consecutive  aneurism  may  be  found  in  the 
•same  surgical  region  as  the  primary  one,  it  in  reality  takes  its  origin  from  a 
slightly  higher  part  of  the  artery,  where  the  same  structural  change  may  have 
>been  in  progress  that  determined  the  disease  in  the  first  instance  at  a lower 
•point.  Double  aneurism  thus  arising  is,  indeed,  occasionally  met  with  in  the 
ham  as  a primary  disease.  I have  seen  a case  in  which  an  aneurismal  tumom- 
was  situated  in  the  ham,  and  another  at  or  immediately  above  the  aperture  in 
hhe  adductor  muscle  : if  the  artery  in  such  a case  as  this  had  been  tied  before 
;:he  second  tumour  had  attained  any  magnitude,  we  can  easily  understand 
mow,  when  this  became  dilated,  it  might  have  been  considered  to  be  a new 
enlargement  of  the  original  sac,  whereas,  in  reality,  it  was  nothing  more  than 

i new  aneurism  forming  in  the  close  vicinity  of  the  old  one. 

Enlaryemmt  of  an  aneurismal  sac  ivithout  pidsation,  after  the  ligature  of 
;;he  arteiy  leading  to  it,  is  an  interesting  phenomenon,  and  one  that  might 
".iause  the  true  natm'e  of  the  tumour  to  be  misunderstood,  as  it  closely  resembles 
its  slow  and  gradual  increase  the  growth  of  a malignant  tumour.  It  is 
«|vx;casioned  by  the  distension  of  the  sac  by  regurgitant  blood  brought  into 
tt  through  the  distal  end  of  the  vessel,  without  sufficient  force  to  cause 
^^oulsation,  though  Avith  sufficient  pressure  to  occasion  a gradual  increase  in  the 
liize  of  the  swelling. 

Treatment  of  Recurrent  Pulsation. — In  by  far  the  majority  of  cases  of  secon- 
t lary  pulsation,  this  phenomenon  ceases  of  itself  in  the  course  of  a few  days  or 
k'  weeks  from  consolidation  of  the  sac,  in  the  same  way  as  after  ligature  of  the 
I'irterj',  by  the  deposition  of  lamellated  fibrine.  This  tendency  to  consolida- 
-ion  of  the  tumour  may  be  much  assisted  by  means  calculated  to  lessen  the 
bree  of  the  impulse  of  the  blood  into  the  sac,  such  as  compression  of  the 
iirtery  above  the  point  ligatured,  rest,  the  elevated  position,  and  the  cautious 
I ipplication  of  cold  to  the  part  ; cold,  however,  must  be  carefully  applied,  lest, 
i/he  vitality  of  the  limb  being  diminished,  gangrene  be  induced.  At  the  same 
:-ime,  direct  pressure  may  l)e  exercised  upon  the  sac,  so  as  to  moderate  the  flow 
)f  blood  into  it ; this  has  in  many  cases  succeeded  in  procuring  consolidation 
bf  the  tumour,  and  may  most  conveniently  be  applied  by  means  of  a compress 
vnd  narrow  roller.  'I’his  plan  is  especially  adapted  to  po])liteal  and  inguinal 
Aneurisms,  but  cannot  so  well  Ikj  exercised  upon  those  situated  in  the  neck. 
Jare  must  be  taken  that  the  pressure  l)e  not  at  first  too  powerful,  lest  gangrene 
•esult ; the  object  is  not  so  much  to  force  out  the  conteuts  of  the  tumour,  or 
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to  efface  tliis,  as  simply  to  restrain  and  moderate  somewhat  the  flow  of  blood 
into  it.  Should  the  aneurism  be  so  situated  that  pressure  can  be  exercised 
upon  the  artery  above  the  point  ligatured,  tliis  should  be  had  recourse  to  either 
by  the  finger  or  by  instrument,  and  will  be  both  safer  and  more  likely  to  be 
effectual  than  direct  pressure.  I succeeded  in  this  way  in  curing  a very 
remarkable  case  of  recurrent  pulsation  in  a popliteal  aneurism.  The  patient, 
a man  about  thirty-five  years  of  age,  was  admitted  into  University  College 
Hospital  for  an  aneurism,  about  the  size  of  an  orange,  in  the  right  ham. 
Treatment  by  compression  was  employed,  without  any  effect  being  produced 
in  the  tumour,  for  three  months.  During  this  period  compression  was 
employed  in  all  forms — by  Carte’s  instrument,  the  weight,  the  finger,  and 
flexion.  I then  ligatured  the  superficial  femoral  artery  in  »Scarpa’8  triangle. 
The  pulsation  was  arrested  in  the  tumour  when  the  ligature  was  tied,  but 
returned  in  a slight  degree  in  about  an  hour,  and  slowly  increased,  never 
becoming  at  all  forcible,  but  being  very  distinct.  The  ligature  separated  on 
the  fourteenth  day.  The  limb  was  bandaged,  and  a pad  applied  over  the 
aneurism  without  any  effect ; and  the  limb  was  raised,  but  still  the  pulsation 
continued.  Carte’s  compressor  was  again  applied  to  the  common  femoral 
artery,  and  used  for  about  three  hours  in  an  intermittent  manner,  when  the 
pulsation  finally  ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  infiuence  of  pres- 
sure, conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
there  are  three  courses  open  to  the  Surgeon  : 1,  To  ligature  the  vessel  higher 
up  ; 2,  to  perform  the  old  operation  of  opening  the  sac  ; and,  3,  to  amputate, 
if  the  aneurism  be  situated  in  a limb. 

With  regard  to  ligaturing  the  artery  at  a higher  point,  I am  not  acquainted 
with  any  cases  that  throw  much  light  on  the  probable  success  of  such  an  opera- 
tion. We  know  that  the  ligature  of  an  artery  high  up  for  secondary  hasmor-  : 
rhage,  after  previous  deligation  of  it,  is  a most  disastrous  procedure.  But  here 
the  conditions  are  by  no  means  identical  with,  or  even  similar  to,  those  that  | . 
accompany  recurrent  pulsation.  In  the  case  of  secondary  haemorrhage, 
there  has  usually  not  been  time  for  the  full  development  of  the  collateral 
circulation  ; whereas,  in  the  case  of  recurrent  pulsation,  many  weeks  would  ; i 
probably  have  elapsed  before  the  second  operation  would  become  necessary,  so  i ; 
that  ample  time  would  be  given  for  the  enlargement  of  the  anastomoses ; and  i : 
besides  this,  the  very  occurrence  of  the  return  of  pulsation  may  be  taken  as  : i 
evidence  of  an  unusually  free  anastomosing  circulation.  I think,  therefore.  Ip 
that  if  such  a case  were  by  any  possibility  to  occur,  in  which  recurrent  pulsa-  j 
tion  could  not  be  checked  by  the  application  of  pressure,  digital  or  instru-  | 
mental,  to  the  artery  above  the  point  originally  ligatured,  aided  by  the  other  j ■ 
appropriate  local  and  constitutional  means  that  have  been  mentioned  above, 
the  Surgeon  would  adopt  the  proper  course  by  ligaturing  the  artery  higher  up,  ' 
ex.  gr..,  the  common  femoral  or  external  iliac,  if  the  superficial  femoral  had 
been  the  one  previously  tied.  In  the  event  of  this  not  being  thought  advis- 
able, he  must  choose  between  one  or  other  of  the  two  remaining  operations, 
viz.,  amputation,  or  opening  the  sac.  Of  these  measures,  I should  certainly 
prefer  amputation,  as  offering  the  most  favourable  chance  to  the  patient.  The 
operation  of  opening  the  sac,  turning  out  its  contents,  and  ligaturing  the  vessel 
supplying  it,  is  in  any  circumstances  a procedure  fraught  with  the  greatest 
danger  to  the  patient,  and  full  of  difficulty  to  the  Surgeon,  even  when  be  | i 
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i .knows  in  what  situation  to  seek  the  feeding  vessel.  How  much  gi’eater  then 
must  the  difficulty  be,  wheu  he  is  in  uncertainty  as  to  the  point  at  which  the 
artery  enters  the  sac,  and  cannot  know  whether  there  be  more  than  one  arterial 
* branch  leading  into  it.  In  the  event,  therefore,  of  all  other  means  failing,  and 
of  the  pulsation  in  the  tumour  continuing,  amputation  is  the  only  resource  left 
to  the  Surgeon. 

In  those  situations  in  which  this  is  impossible,  the  Surgeon  may  occasion- 
ally attempt  the  old  operation.  Smythe,  of  New  Orleans,  as  a last  resource, 
I laid  open  a subclavian  aneurism,  for  which  he  had  successfully  tied  the 
innominate  some  years  before,  but  failed  to  secure  the  artery,  and  the  patient 
died.  jMorris,  however,  has  successfully  adopted  this  proceeding  in  a case  of 
carotid  aneurism  after  ligature  of  the  common  trunk  had  failed ; and  Berkeley 
Hill  in  a case  of  axillary  aneurism  after  ligature  of  the  subclavian. 

Since  the  introduction  of  absorbable  ligatures  into  surgical  practice,  a return 
of  pulsation  has  in  a few  cases  been  due  to  a restoration  of  the  lumen  of  the 
i arter}'  after  the  disappearance  of  the  ligature.  This  is  recognized  by  the 
«|  presence  of  pulsation  in  the  vessel  at  the  point  at  which  it  was  tied.  These 
cases  belong  to  a different  class  to  those  in  which  the  vessel  has  been 
'permanently  occluded,  and  require  different  treatment.  The  artery  may  be 
ligatured  again  at  or  near  the  same  spot  or  at  some  other  point.  In  a case  of 
^ :bhis  kind  that  occurred  under  the  care  of  Christopher  Heath  in  University 
bllege  Hospital,  the  femoral  was  successfully  tied  in  Hunter’s  canal  after 
.igature  of  the  artery  in  Scarpa’s  triangle  had  failed.  The  causes  of  failure  of 
;';:he  hgature  have  already  been  described  (Vol.  I.,  p.  402). 

3.  Suppuration  and  SlougMng  of  the  Sac. — When,  after  the  ligature 
) )f  its  supplying  artery,  an  aneurism  is  about  to  suppurate,  instead  of  diminish- 
: ng  in  size,  it  increases,  with  heat,  pain,  pulsation,  and  some  inflammatory 
Hiscoloration  of  the  skin  covering  it.  This  gradually  becomes  thinned,  and 
i it  last  gives  way ; the  contents  of  the  tumour,  softened  and  broken  down 
’ )y  inflammation  and  the  admixture  of  pus,  are  discharged  through  the 
Uperture  in  its  wall,  in  the  form  of  a dark  purplish  brown  or  plum-coloured 
r.nd  often  foetid  fluid,  intermixed  with  masses  of  a soft  dark  coagula,  or  of  the 
e l lrier  laminated  flbrine,  which  may  not  inaptly  be  compared  in  appearance  to 
- K)rtions  of  raisins  or  dates.  The  escape  of  these  matters,  variously  altered, 

! nay  be  accompanied  or  followed  by  the  escape  of  florid  arterial  blood.  This 
9 uaemorrhage,  which  is  the  great  source  of  danger  in  the  suppuration  of  an 
>neurismal  sac,  may  occur  in  a sudden  violent  gush,  by  which  the  patient 
Day  at  once  be  destroyed,  at  the  time  of  the  rupture  of  the  tumour ; or  it 
i.aay  continue  in  small  quantities,  which,  after  ceasing,  recur  from  time  to 
ime,  thus  gradually  exhausting  the  patient.  It  is  this  occurrence  of  secondary 
icEmorrhage  that  constitutes  the  principal  danger  after  suppuration  of  an 
'.neunsm,  which  otherwise  is  not  a source  of  any  very  serious  risk  to  the 
> >atient ; about  one-fourth  only  of  the  cases  in  which  the  sac  has  suppurated 
laving  had  a fatal  termination,  and  almost  all  those  in  which  death  resulted 
laving  proved  fatal  by  hemorrhage.  The  patients  in  a few  remaining  instances 
lave  been  carried  off  by  some  special  accidents,  such  as  the  pressure  of  the  sac 
n the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 
nto  the  pleura  or  bronchial  tubes.  Hemon’hage  is  more  liable  to  occur  when 
uppmation  takes  place  a few  weeks  after  the  ligature  of  the  artery,  than 
*'hen  a longer  interval  has  elapsed.  That  hmmorrliage  docs  not  happen  more 
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frequently  after  suppuration  of  the  sac  is  very  remarkal)le,  ami  must  be  owing 
either  to  the  sealing  by  adhesion  or  plugging  by  coaguhim  of  the  mouth  of  the 
aneurism,  where  it  communicates  with  the  interior  of  the  artery.  It  is  owinf>- 
to  this  plugging  also,  that  in  many  cases  the  fatal  bleeding  does  not  occur  at 
the  moment  of  rupture,  but  only  after  a lapse  of  some  days,  or  even  weeks,  and 
then  most  usually  under  the  influence  of  some  incautious  movement  of  the 
patient,  by  which  the  coaguhim  or  adhesion  is  suddenly  disturbed.  Those 
cases  are  most  dangerous  in  which  pulsation  has  returned  in  the  sac  after  the 
ligature  of  the  vessel,  but  before  the  supervention  of  suppuration  ; as  in  these 
the  tumour  is  so  freely  supplied  ivith  blood  that,  if  it  burst,  fatal  haemorrhage 
will  with  certainty  supervene. 

This  accident  is  much  more  frequent  in  some  situations  than  in  others,  and 
is  more  liable  to  occur  in  aneurisms  of  the  axilla  or  groin,  than  in  those  of  the 
ham  or  of  the  neck.  The  proximity  of  the  ligature  and  the  necessary  inter- 
ference with  the  sac  in  its  application,  especially  in  large  axillary  or  inguinal 
aneurisms,  is  undoubtedly  a frequent  cause  of  it.  The  large  size  these 
tumours  rapidly  attain,  in  consequence  of  the  laxity  of  their  areolar  connec- 
tions, also  favours  it.  Until  recently  it  was  believed  that  the  occurrence  of 
simple  coagulation,  instead  of  gradual  deposit  of  laminated  fibrine,  was  an 
important  factor  in  the  production  of  suppuration  of  the  sac  ; but  our  late 
experience  of  the  treatment  of  aneurism  by  rapid  compression  clearly  shows 
that  the  danger  has  been  greatly  exaggerated.  In  other  cases  it  would  appear 
that  the  fibrine,  though  properly  deposited,  acts  as  a foreign  body,  and  gives 
rise  to  inflammation  and  suppuration  in  the  wall  of  the  sac  and  the  smTOund- 
ing  areolar  tissue.  Besides  this,  it  has  been  very  justly  remarked  by  Porter, 
that  the  excessive  handling  and  frequent  examination  to  which  an  aneurismal 
tumour  occurring  in  a hospital  patient  is  usually  subjected,  may  induce  in- 
flammation and  give  rise  to  suppuration. 

The  im'iod  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
varies  from  a few  days  to  as  many  months.  In  the  majority  of  instances,  it 
would  appear  to  take  place  between  the  third  and  eighth  weeks  ; later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
as  in  a case  recorded  by  Sir  A.  Cooper,  in  which  a carotid  aneurism  suppurated 
at  the  eighth  month. 

Treatment. — Wlien  an  aneurism  is  suppurating,  and  is  on  the  point  of  giving 
way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic  precautions, 
so  as  to  let  out  the  broken  down  contents  at  once.  It  must  then  be  treated 
like  an  ordinary  abscess,  with  a view  to  its  filling  up  by  granulation  ; which, 
however,  wall  necessarily  be  a slow  process,  in  consequence  of  the  great  size 
and  depth  of  the  opening.  During  the  whole  of  this  time  a tourniquet  should 
be  kept  loosely  applied  upon  the  artery  above  the  sac,  so  as  to  be  tightened  at 
any  moment  if  bleeding  take  place.  If  hemorrhage  have  already  supervened, 
the  case  is  attended  with  immediate  danger.  In  such  a case  as  this,  the 
first  indication  is  clearly  to  arrest  the  flow  of  blood,  so  as  to  prevent  the 
patient  from  dying  at  once.  This  can  best  be  accomplished  by  turning  out 
the  coagula  and  plugging  the  sac  with  lint  or  compressed  sponge,  retained 
situ  by  a firm  gi’aduatcd  compress,  and  well  applied  roller.  The  Inemorrhage 
having  thus  been  arrested  for  a time,  the  Surgeon  should  take  into  consideni* 
lion  what  steps  should  be  adopted  permanently  to  restrain  it.  In  some  cases, 
indeed,  though  these  are  exceptional,  the  plug  and  compress  may  be  sufficient 
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:o  prevent  a recurrence  of  the  bleeding  ; but  in  general  it  will  not  do  to  trust 


jO  these  means,  unless  the  anatomical  relations  of  the  part  be  such  as  to  pre- 
)lude  the  possibility  of  adopting  any  more  active  measures. 

Vl  Various  plans  suggest  themselves  to  the  Surgeon  for  the  permanent  sup- 
oression  of  the  bleeding.  The  sac  may  be  laid  open,  and  an  attempt  made  to 
■igature  that  portion  of  the  artery  from  which  the  blood  issues.  But  this  can 
Ucarcely  be  expected  to  succeed,  as,  in  the  majority  of  the  cases,  the  coats  of 
-he  vessel  being  softened  and  pulpy,  there  would  be  little  prospect  of  its  holding 
’ ligature,  even  if  it  were  possible  to  expose  it  before  the  patient  perished  of 
limmon-hage.  Indeed,  though  this  plan  has  been  several  times  tried,  I am  not 
iware  that  by  it  the  Surgeon  has  ever  succeeded  in  arresting  the  bleeding  from 
1 suppurating  aneurismal  sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  would,  I think, 
hold  out  a better  chance,  more  particularly  if  the  blood  were  poured  out  from 
i collateral  vessel  of  a small  size.  In  this  way  Morrison,  of  Montevideo,  suc- 
•eeded  in  arresting  the  bleeding  of  an  aneurism  in  the  groin  that  had  suppu- 
•ated.  Should  this  means,  however,  not  suffice  (and  it  is  the  only  means  that 
:an  be  applied  in  many  situations,  as  in  the  gi-oin  and  axilla),  there  is  no 
ioiuse  left  but,  in  those  situations  in  which  it  can  be  done,  either  to  ligature 
he  arteiy  higher  up  or  to  amputate.  The  application  of  a ligature  nearer 
he  centre  of  the  circulation,  even  though  practicable,  appears  to  me  to 
• )c  of  very  doubtful  utility  ; for  the  probability  is, 
hat  the  circulation  through  the  limb,  embairassed 
'-s  it  must  have  been  by  the  first  ligature,  and  by 
he  subsequent  distension  and  suppm’ation  of  the 
me,  will  be  so  much  interfered  with  when  the 
^ rrtery  is  tied  a second  time,  that  gangrene  will 
^ t esulb  ; or  else  that  the  collateral  circulation,  if 
•i,  : ufficiently  active  to  maintain  the  ^fitality  of  the 
li  i imb,  will  also  keep  up  the  haemorrhage  from  the 
[ pening  in  the  artery  communicating  with  the  sac. 
n these  circumstances,  the  only  course  left  to  the 
lUrgeon  is  amputation  of  the  limb  when  the  aneu- 
;i  i.sm  is  so  situated  that  it  can  in  this  way  be 
emoved. 

4.  Gangrene  of  the  Limb. — The  general 
ubject  of  gangi’ene  of  a limb,  following  injury 
nd  ligature  of  the  main  artery,  has  already  been 
.escribed  (Vol.  I.,  p.  442)  ; and  we  have  at 
oresent  to  consider  only  those  cases  in  which  it 
.'ccur.s  after  the  operation  for  aneurism. 

Causes. — If  the  aneurismal  sac  have  attained 
large  size  with  great  rapidity,  it  may,  by 
-:s  liressure  011  the  collateral  vessels,  or  on 


Fig.  4.')4. — Popliteal  .\neurism 
coiapre.ssing  the  Vein,  niul  tiuus 
C!iu.siiig  Gangrene  of  the  Limb 
Artery  ; />,  Vein  comprcs.seil  at  U ; 
c,  Aneurism. 


the 


. veins  in  its  vicinity 
Fig.  4.")4),  produce  such  an  amount  of  disturbance  in  the  circulation  of 
tie  limb,  jireventing  the  influx  of  arterial  or  obstructing  the  efflux  of  venous 
■lood,  as  to  occasion  a great  liability  to  the  occurrence  of  gangrene.  But 
•erha])s  the  principal  source  of  danger  consists  in  the  aneurism  becomhiq 
nddmUi%,nd  ujidehj  diffused,  more  particularly  in  those  cases  in  which  the 
natoniieal  relations  of  the  collateral  vessels  are  such,  as  in  the  ham,  that 
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they  may  readily  and  imiforraly  become  compressed  by  the  effused  blood.  In 
these  cases,  the  additional  embarrassment  induced  in  the  circulation  of  the 
limb  by  the  ligature  of  its  main  artery  will  readily  induce  gangrene ; and  hence 
it  is  that,  in  diffuse  aneurism  of  the  lower  extremity,  ligature  of  the  artery  is  so 
commonly  followed  by  mortification. 

Loss  of  Mood,  either  in  consequence  of  secondary  haemorrhage,  or  in  any 
other  way  before  or  after  the  application  of  the  ligature,  is  very  apt  to  be  followed 
by  gangrene  ; the  more  so,  if  it  have  been  necessary  to  apply  a ligature  to  a 
higher  point  on  the  trunk  of  the  vessel  than  had  previously  been  tied.  This 
secondary  ligature  of  a large  artery  in  cases  of  aneurism  has,  I believe,  been 
invariably  followed  by  gangrene  of  the  limb,  when  done  in  the  lower  ex- 
tremity ; the  interference  with  the  collateral  circulation  by  the  second 
ligature  being  so  great,  that  the  vitality  of  the  part  cannot  be  main- 
tained. 

Besides  these  causes,  the  occurrence  of  erysipelas,  exposure  of  the  limb  to 
cold,  or  to  an  undue  degree  of  heat,  or  subjecting  it  to  the  compression  of  a 
bandage,  may  be  attended  by  consequences  fatal  to  its  vitality.  , 

The  period  of  supervention  of  gangrene  of  the  limb  is  usually  from  the  third  • 
to  the  tenth  day  ; it  seldom  occurs  before  this  period,  unless  incipient  morti-  \ 
fication  have  already  set  in  before  the  artery  was  tied.  Gangrene  usually  j • 

follows  the  ligature  of  the  external  iliac  at  an  earlier  period  than  that  of  any 
other  artery.  In  cases  of  aneurism,  the  gangrene  is  always  of  the  dark  and  , 

moist  variety,  owing  to  its  being  commonly  dependent  on  pressure  upon  the  I 

large  venous  trunks  by  the  aneurismal  tumour.  i 

Treatment. — The  general  preventive  treatment  of  gangrene  following  the  j 
ligature  of  the  artery  for  aneurism  must  be  conducted  on  the  same  principles 
as  when  it  arises  after  the  ligature  of  arteries  generally  (Vol.  I.,  p.  443).  But 
some  special  modifications  of  it  are  required,  so  far  as  the  aneurism  is  con-  ^ 

cerned.  When  the  gangrene  occurs  from  the  pressure  of  the  sac  upon  the  < 

accompanying  vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to  tmii  out  ; 

its  contents,  thus  removing  the  compression  exercised  by  it.  The  danger  of 
such  a proceeding  consists  in  the  probability  of  the  occurrence  of  hsemoiThage 
from  the  opening  made  into  the  sac,  and  in  the  risk  attending  suppuration 
set  up  in  the  sac  ; yet  it  would  appear  that,  in  two  cases  in  which  this  practice  ? 

has  been  adopted,  no  bad  results  followed.  Thus,  Lawrence  has  related  a : ' 
case  of  diffused  aneurism  of  the  popliteal  artery,  in  which  this  plan  was  had  ; i 
recourse  to  with  the  best  results  ; and  Benza  has  recorded  a case  of  popliteal  , 
aneurism  in  which  the  same  practice  was  adopted  in  consequence  of  great  ? 
oedema  and  incipient  gangrene  of  the  foot ; after  the  extraction  of  a quantity  of  bj 
flesh-like  fibrine  from  the  sac,  the  patient  made  an -excellent  recovery.  These  ij:* 
cases  would  certainly  justify  the  Sm’geon  in  adopting  such  a course  when  the 
danger  of  gangrene  is  imminent,  and  dependent  on  the  size  and  pressure  of  the  > 
tumour.  Should,  however,  the  gangrene  show  any  disposition  to  extend,  or 
should  there  be  haBmorrhage  from  the  sac  after  it  has  thus  been  laid  open,  the  jf»j , 

Surgeon  must  hold  himself  in  readiness  to  amputate  without  delay.  When  fl  • 

gangrene  has  once  fairly  set  in,  there  is  no  reasonable  prospect  of  saving  |i> 

the  limb  ; and  the  sooner  amputation  is  done,  the  better.  The  limb  must  a . 

always  be  removed  high  up  above  the  sac,  and  if  possible,  not  only  at  some  ft 
distance  from  the  parts  that  have  mortified,  but  also  above  tlie  part  to 
which  the  serous  infiltration  that  precedes  mortification  has  extended,  i - 
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!The  upper  extremity  must  generally  be  removed  at  the  shoulder-joint ; iJie 
lower  above  the  middle  of  the  thigh.  In  these  cases  there  will  generally 
be  a considerable  amount  of  luemorrhag'e,  and  many  vessels  will  require  to 
be  tied  in  the  stump,  in  consequence  of  the  enlargement  of  the  collateral 
circulation. 

Compression  by  Instruments. — In  consequence  of  the  dangers  and  diffi- 
culties attendant  upon  the  use  of  the  ligature,  Surgeons  have  endeavoured  to 
treat  aneurism  by  compression.  The  employment  of  direct  pressure  on  the 
aneurism  was  almost  naturally  suggested  as  a means  to  counteract  the  ex- 
tension of  the  disease  by  the  pressm-e  of  the  blood  from  within,  and  has 
consequently  been  applied  from  a very  early  period  in  the  treatment  of  the 
affection.  This  plan  of  treatment  was  first  employed  by  Bourdelot  at  the 
close  of  the  seventeenth  centuiy  ; afterwards  by  Genga,  Heister,  Guattani, 
and  others.  These  Surgeons  made  the  pressure  directly  upon  the  sac  ; and 
Guattani  and  Flajani  relate  several  cures  that  they  effected  in  this  way  ; 
but  the  method  was  so  micertain  in  its  results,  and  so  dangerous,  from 
irritating  and  inflaming  the  sac,  that  it  fell  into  disuse.  The  French 
'Surgeons  introduced  a modification  of  the  pressure  plan,  by  laying  open  the 
■sac,  clearing  out  its  contents,  and  applying  the  pressure  directly  over  the 
opening  into  the  vessel.  Deschamps  exposed  the  artery  leading  to  the  sac, 
and  compressed  this  with  an  instrument  which  he  termed  the  “ presse-artere.” 
These  barbarous  modes  of  treatment,  however,  were  entirely  set  aside  by  the 

■ facQity  and  comparative  success  of  the  Hunterian  operation  ; and  compres- 
- sion  in  aneurism  was  rarely  practised  by  Surgeons  after  the  gveat  step  made 

by  John  Hunter  in  the  treatment  of  this  disease.  Yet  we  find  that  John 
Hunter  himself,  Blizard,  and  Fi’eer  attempted,  though  without  success,  to  cm-e 
i this  disease  by  pressure  on  the  artery  leading  to  the  sac.  Pelletan  and  Dubois 
.appear  to  have  been  the  first  who  successfully  applied  pressure  to  the 
a artery  above  the  sac,  instead  of  to  the  aneurism  itself ; this  was  in  1810. 
. After  this  period,  various  attempts  were  made  methodically  to  treat  aneurisms 
! in  this  way  ; but  the  merit  of  having  introduced  the  practice  of  compression 
iin  the  treatment  of  aneurism  into  modern  surgery,  of  having  given  it  a 
I definite  place  in  our  art,  and  of  having  established  the  true  principles  on 
which  it  acts,  incontestably  belongs  to  the  Dublin  Surgeons  ; amongst 
whom  the  names  of  Hutton,  Bellingham,  Tufiiell,  and  Carte  deserve  especial 
. mention. 

Principle  of  Compression. — In  the  early  trials  of  the  cure  of  aneurism  by 
' compressing  the  artery  on  the  cardiac  side  of  the  tumour,  the  Surgeons  who 

■ employed  this  method  acted  on  an  erroneous  theory  ; and,  the  principle  not 
: being  understood,  the  practice  was  bad.  It  was  supposed  that  it  was  neces- 
•sary,  in  order  that  a cure  might  take  place,  that  the  ivhole  flow  of  blood 
t through  the  artery  should  be  arrested  ; that  inflammation  of  the  vessel  at  the 
I point  compressed  should  1x3  set  up  ; and  that  the  consolidation  of  the  aneurism 
‘ depended  upon  the  obstniction  of  the  vessel  consequent  upon  this  inflamma- 
t tion.  This  led  to  the  employment  of  such  violent  and  forcible  compression, 
'■with  the  view  of  exciting  inflammation  in  the  artery,  that  the  patient  could 
'Seldom  bear  it  for  a sufficient  length  of  time  to  effect  a cure  ; sloughing  of  the 
• skin  commonly  resulting  from  the  severity  of  the  pressure  to  which  it  was  sub- 
jected. To  the  Dublin  Surgeons  belongs  the  very  gi-eat  merit  not  only  of  having 
pointed  out  the  en’or  of  this  doctrine,  but  of  having  distinctly  laid  down  as 
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tlie  principle  of  the  practice,  that,  in  the  majority  of  cases,  the  aneurism  was 
cured,  Avhen  the  artery  leading  to  it  was  compressed,  in  precisely  the  same  way 
as  when  a spontaneous  cure  takes  place,  or  when  the  Hunterian  operation  is 
performed — viz.,  by  the  deposit  of  stratified  fibrine  in  the  sac,  and  by  the 
consequent  consolidation  of  this  (Fig.  455),  aided  by  the  contraction  of  the 
walls  of  the  sac  ; and  that,  as  in  the  case  of  ligature  of  the  vessel,  it  was  not 
necessary  that  the  whole  of  the  circulation  through  the  artery  should  be 
entirely  and  permanently  arrested,  but  merely  that  it  should  be  lessened  in 
quantity  and  force  to  such  an  extent  as  to  be  compatible  Avith  the  deposition 
of  laminated  fibrine  in  the  sac  ; and  it  Avas  clearly  shown  by  examination 
after  death  that,  if  the  pressure  were  pi’operly  conducted,  the  artery  was  in  no 
Avay  injured  or  occluded  at  the  part  compressed.  The  recognition  of  the  true 
IDi’inciples  on  which  compression  of  the  artery  leading  to 
the  sac  cures  the  aneurism,  has  led  to  important  results  ; 
for  as  the  severe  pressure  that  was  formerly  considered 
necessary  is  noAV  known  not  only  to  be  unnecessary,  but 
often  to  be  absolutely  injurious,  no  amount  of  compression 
is  exercised  beyond  what  is  requisite  to  restrain  and  mode- 
rate the  flow  of  blood  into  the  sac  ; no  attempt  being  made 
to  compress  the  artery  so  severely  as  to  lead  to  its  oblitera- 
tion by  inflammation. 

But,  although,  where  the  pressure  is  moderate  or  the 
anastomosing  circulation  free,  the  consolidation  of  the  con- 
tents of  the  sac  takes  place  in  the  way  that  has  just  been 
described,  it  would  be  an  error  to  suppose  that  this  is  the 
process  by  which  the  anemism  becomes  cured  in  all  cases 
in  which  recourse  is  had  to  compression.  There  can  be  no 
doubt  that  in  some  oases,  where  consolidation  has  taken 
posa’^of  Lainina?eci  pl^^cc  in  a fcw  lioui’s  after  the  employment  of  pressure, 
coagulation  of  the  contents  of  the  sac  has  suddenly  occurred  ; 
and  this  sudden  coagulation,  Avhich  at  one  time  was  dreaded 
by  Surgeons,  has  been  found  by  increased  experience  to  be  in  the  highest 
degree  advantageous,  as  leading  to  a more  rapid  and  equally  certain  cure  of 
the  aneurism. 

In  the  tubular  form  of  aneurism,  which  is  far  less  frequent  than  the  sacculated 
in  the  extremities,  the  cure  appears  to  take  place,  if  it  ocem-s  at  all,  rather  by 
the  gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
deposit  of  laminated  fibrine,  or  by  the  rapid  and  almost  sudden  coagulation 
of  its  contents.  The  sac  gradually  shrinks,  and  shreds  of  fibrine  only  are 
found  adherent  to  its  sides.  But  although  I belieA’e  that  the  condition  of  the 
aneurism,  whether  sacculated  or  tubular,  has  a considerable  influence  upon 
the  mode  in  Avhich  compression  acts  in  effecting  a cure,  and  also  upon  the  time 
that  is  occupied  in  the  treatment,  this  being  much  shorter  in  the  sacculated 
than  in  the  tubular  form  of  the  disease  ; yet  there  can  be  no  doubt  that  this 
is  materially  influenced  also  by  tAA'O  other  circumstances — auz.,  the  condition 
of  the  blood  within  the  sac,  and  the  completeness  of  the  compression. 

When  the  sac  is  filled  with  fluid  blood,  and  the  compression  is  not  un- 
inteiTuptedly  complete,  the  sac  appears  to  empty  itself  to  a considerable 
extent,  and  eventually  to  consolidate  by  the  deposit  of  laminated  fibrine. 
But,  if  the  sac  already  contain  some  solidified  layers,  and  the  compression 
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be  continuous  and  complete,  the  coagulation  of  the  remaining  fluid  pait  of  its 
blood  is  apt  to  take  place  rather  suddenly.  But  in  all  cases  the  conti  action  of 
the  sac,  consequent  upon  the  ari’est  or  restraint  of  the  current  of  blood  into  it, 
is  an  important  element  in  the  cure.  Illustrative  of  this  mode  of  cuic,  there 
is  a preparation  in  the  Museum  of  University  College  (Fig.  450). 

From  all  this,  then,  it  would  appear  that  the  consolidation  and  cure  of  an 
aneurism  by  compression  may  take  place  in  three 
different  ways  : 1,  by  the  slow  deposit  of  laminated 
■ tibriue  ; *2,  by  rapid  coagulation  of  the  contents  of 
the  sac  ; o,  by  contraction  of  the  sac.  The  parti- 
i cnlar  mode  of  cure  will  depend  upon  the  completeness 
! of  the  compression  and  the  more  or  less  perfect  arrest 
of  the  blood  in  the  sac,  the  coagulability  of  that 
j blood,  and  the  shape  of  the  aneurism, 
t Circumstances  Influencing  Success.  — The 
\ success  of  the  treatment  by  compression  depends 
[.greatly  upon  a scrupulous  attention  to  a number  of 
[ minor  circumstances,  which,  though  each  be  trifling 
in  itself,  become  of  importance  when  taken  as  a whole. 

; During  the  whole  of  the  treatment,  also,  the  patient’s 
general  health  should  be  attended  to  in  accordance 
with  those  dietetic  and  medical  principles  that  have 
already  been  laid  down  in  speaking  of  the  constitu- 
f tional  treatment  of  the  disease.  The  irritability  of 
the  heart  must  also  be  subdued,  and  the  irritation  of 
^ t the  system  lessened,  by  the  use  of  opiates  or  of  chloral ; and  the  patient 
K > should  be  put  into  a comfortable  bed,  with  firm  and  well-secured  pillows  and 
I nmattresses,  so  that  his  position  may  not  be  changed.  As  it  is  principally  in 
I i meurism  of  the  lower  extremity  that  compression  can  be  employed,  we  shall 
I .oroceed  to  describe  the  method  of  its  application  here. 

i Application  of  the  Compressor. — The  thigh  should,  if  necessary,  be 
/jf  shaved,  so  as  to  remove  all  hair.  The  skin  should  then  be  powdered, 

aiind  the  limb  bandaged  with  a soft  roller  ; a pad  being  laid  on  the  tumour. 
Pillows  must  then  be  comfortably  amanged  under  it,  the  knee  being  semi- 

|:3exed.  IMuch  of  the  success  of  the  treatment  will  depend  upon  the  kind  of 
instrument  used.  The  ordinary  horse-shoe,  or  Signorini’s  tourniquet,  was  the 
one  first  employed,  and  this  will,  in  many  cases,  answer  the  purpose  perfectly 
well  ; but,  as  it  is  somewhat  difficult  to  regulate  the  pressure  with  this  instru- 
ment, and  as  it  is  not  unfrequently  exercised  too  powerfully,  it  has  generally 
given  place  at  the  present  day  to  the  very  ingenious  apparatus  of  Carte,  which, 
IS  it  substitutes  an  elastic  force  derived  from  vulcanized  India-rubber  bands 
for  the  unyielding  pressue  of  the  screw,  accommodates  itself  better  to  the  limb, 
md  is  less  likely  to  produce  injurious  compression.  This  instrument,  as  well 
IS  the  other  contrivances  which  have  at  various  times  been  invented  for  the 
rt,reatment  of  aneurism  by  compression,  are  described  by  Bellingham  and 


Fig.  456. — Sac  of  Tuliular 
Aneiu’isni  cured  Ijy  Compres- 
sion ; Contraction  of  Sac, 
and  iiTegular  Dej)Osit  of 
Fibrine. 


Tiifnell,  in  their  works  on  this  subject,  to  which  I must  refer  for  a fuller 
iccount  than  I can  here  give. 

In  applying  the  compreasor,  especial  care  must  l)c  taken  that  it  is  well 
|)added  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early  cases  in 
which  I saw  compression  employed  in  London  by  means  of  the  horse-shoe 
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tourniquet,  much  inconvenience  resulted  from  want  of  attention  to  this  parti- 
cular. The  tendency  to  fretting  of  the  skin  is  much  lessened  hy  powdering 
the  limb  ; and  the  removal  of  the  hairs  by  shaving  diminishes  materially 


Fig.  457. — Compressor  for  tlie  Middle  of  the  Thigh.  Fig.  458.— Compressor  for  the  Groin. 


the  irritation  produced  by  the  instrument.  In  order  to  keep  up  continuous 
pressure,  and  at  the  same  time  to  prevent  any  one  part  of  the  skin  from  being 
injuriously  galled,  it  is  of  very  great  consequence  that  two  instruments  should 
be  used  at  the  same  time,  so  that  when  one  is  screwed  down  the  other  may  be 

loose ; these  instruments  need 
not  be  placed  closely  together. 
If  the  aneurism  be  in  the  ham, 
it  will  be  sufficient  for  one 
(Fig.  458)  to  be  applied  to  the 
groin,  whilst  the  other  (Fig.  457) 
is  put  upon  the  middle  of  the 
thigh  (Fig.  459).  In  using  the 
instrmnent,  the  great  point,  as 
Tufnell  most  properly  remarks, 
is  to  control  the  circulation  with 
the  minimum  of  pressure.  In 
order  to  do  this,  the  first  instru- 
ment should  be  screwed  down  so 
that  all  pulsation  ceases  in  the 
tumour,  but  still  not  so  tightly 
as  completely  to  arrest  all  the  flow  of  blood  through  it.  As  the  pressure 
exercised  by  this  becomes  painful,  the  second  one  must  be  screwed  tight, 
and  then  the  first  compressor  may  be  slackened.  In  this  way  an 
alternation  of  pressure  can  be  kept  up  without  much  pain  or  inconve- 
nience.  If  possible,  the  patient  should  be  taught  how  to  manage  the 
instrument  himself,  and  will  often  find  occupation  and  amusement  in 
doing  so.  If,  however,  it  excite  much  pain  or  irritation,  as  it  does  in  some 


Fig.  459. — Two  Compressors  applied  for  Femoro- 
popliteal  Aneurism. 
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subjects,  it  may  be  necessary  to  give  opiates  or  chloral  hydrate.  The 
pressure  should,  if  possible,  be  continued  during  sleep  ; but  if  it  prevent  the 
patient  from  taking  his  natural  rest,  the  suggestion  made  by  Tufiicll,  of 
unscrewing  the  instrument  slightly,  and,  when  the  loatient  is  asleep,  gently 
tightening  it  again  Avithout  awakening  him,  may  advantageously  be 
adopted  ; it  is  indeed  surprising  how  very  little  unscrewing  will  relieve  the 
pain  of  the  compression.  A large  cradle  should  be  placed  over  the  patient’s 
body,  so  that  the  weight  of  the  bed-clothes  may  be  taken  off  the  apparatus, 
and  that  the  patient  may  manage  it  without  risk  of  disturbance.  Should 
there  still  be  much  uneasiness,  the  instrument  might  be  taken  off  for  a few 
hours,  and  compression  kept  up  in  an  intermittent  manner.  Even  in  such 
circumstances  as  these,  consolidation  of  the  sac  may  ensue. 

In  some  cases,  in  which,  from  the  situation  of  the  aneurism,  deep  and  severe 
pressure  is  required  to  control  the  circulation,  the  pain  becomes  so  unendur- 
able that  the  patient  cannot  submit  to  the  treat- 
ment sufficiently  long  for  a good  effect  to  be  pro- 
duced. In  such  cases  opium  or  chloral  hydrate 
may  be  given  with  advantage,  so  as  to  enable  the 
patient  to  bear  the  pressm’e.  But  in  some 
instances  more  complete  narcotism  is  necessary 
for  him  to  endm-e  it.  In  these  circumstances, 
chloroform  becomes  a most  useful  adjunct  ; and 
by  maintaining  the  anaesthesia  for  several  hours, 
the  amount  and  duration  of  pressure  requisite  to 
effect  a rapid  cure  may  be  maintained.  In  this 
way  W.  Murray  of  Is  ewcastle-on-Tyne — to  whom 
is  due  the  merit  of  employing  prolonged  an^es- 
thesia  as  an  adjunct  to  compression — cured  an 
.-aneurism  of  the  abdominal  aorta  by  keeping  up 
.pressure  on  that  vessel  for  fiA'e  hours  under 
chloroform.  Heath  of  the  same  town  cured  an 
i aneurism  of  the  external  iliac  by  compressing  the 
: abdominal  aorta  for  seven  hours  under  chloro- 

■ form ; Mapother  of  Dublin  treated  an  ilio-femoral 
aneurism  successfully  by  compressing  the  common 
iliac  artery  for  four  and  a half  hours  ; and  Lawson 
treated  an  inguinal  aneurism  successfully  by  pressure  on  the  abdominal  aorta 

■for  four  hours.  In  two  cases  of  popliteal  aneurism  I kept  up  completely 
' ol)structing  pressure  on  the  common  femoral  artery,  under  chloroform,  for 
t twelve  hours.  By  these  means  the  only  serious  objection  to  the  employment 
' of  pressure,  and  the  most  common  cause  of  its  failure,  may  be  prevented  ; 
tand  it  is  clear  that,  under  chloroform,  pressure  may  be  applied  to  arteries, 
^such  as  the  subclavian  and  carotid,  on  which  it  could  not  othenvise  be 
I used.  The  employment  of  a weiuht  may  sometimes  be  advantageously  substi- 
t tilted  for  the  clamp,  and  often  occasions  less  distress  to  the  patient.  For  this 
I purpose  the  apparatus  (Fig.  400)  will  be  found  very  useful. 

A very  simple  compressor  is  Tufnell’s,  represented  in  Figs.  401,  462.  It 

■ consists  of  little  more  than  a truss-spring,  Avith  a pad  to  comjiress  the  artciy, 
* and  straps  to  fix  it  in  its  place,  and  increase,  by  being  tightened,  the  force  of 

the  compression. 


Fig.  460.— P.  H.  Watson’s  Weight 
Conipre.ssor.  Tlie  circular  dotted 
line  shows  the  position  of  the  limb. 
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The  Effects  upon  the  tumour  vary  considerably.  In  some  cases  it 


Fig.  401. — Taftnell’s  Compressor. 


rapidly  and  suddenly  solidifies  ; more  commonly,  however,  this  is  a gradual 
process,  the  aneurism  becoming  more  painful  and  solid,  with  less  pulsation  and 


Fig.  402. — TuHnell’s  Compres.sor  applied. 

bruit.  As  the  solidification  takes  place,  there  is  usually  some  restlessness,  a 
feeling  of  general  uneasiness,  and  of  constitutional  disturbance,  which  is  best 
quieted  by  opiates.  As  the  pressure  is  continued,  and  the  tumour  begins  to 
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harden,  the  anastomosing  vessels  enlarge,  with  a good  deal  of  hnrning  pain  in 
the  limb  generally,  and  arterial  pulsations  in  situations  where  nsnally  none  are 
felt.  The  abnormal  pulsation,  in  these  cases,  is  always  found  to  occur  in  much 
the  same  situations,  the  same  vessels  appearing  to  undergo  dilatation.  Ihus 
Tufnell  has  made  a remark,  which  I have  had  more  than  one  opportunity  of 
veritS’ing,  that,  in  the  treatment  of  popliteal  aneurism  by  compression,  three 
arteries  will  be  found  to  be  enlarged,  one  of  which  passes  over  the  centre  of  the 
tumour,  another  over  the  head  of  the  fibula,  and  the  third  along  the  inner  edge 
of  the  patella  ; he  states  also  that  the  severe  burning  pain  which  is  felt  in  these 
cases  is  owing  to  the  artery  accompanying  the  communicans  peronei  nerve 
beino-  enlarged.  After  complete  solidification  of  the  tumour  has  taken  place, 
the  compression  ought  to  be  continued  for  at  least  forty-eight  hours,  so  as  to 
secure  against  the  occuiTence  of  a relapse. 

The  Duration  of  the  Treatment  varies  very  greatly.  In  some  cases,  as 
above  stated,  the  tumour  has  become  solidified  in  a few  hours  or  in  two  or 
three  days.  In  other  instances,  the  treatment  has  required  to  be  protracted 
for  more  than  three  months  before  a cure  has  resulted.  Of  26  cases  of  femoral 
or  popliteal  aneurism  cured  by  compression  in  the  London  hospitals,  the 
average  time,  according  to  Hutchinson,  was  nineteen  days.  Harwell  has 
collected  from  American,  British,  and  Continental  journals  aU  the  recorded 
cases  of  popliteal  aneurism  cured  by  compression  in  the  ten  years  1870  to  1879 
inclusive,  and  he  gives  the  following  statistics  of  the  duration  of  the  treatment. 
For  instrumental  compression  the  longest  period  was  7 weeks,  the  shortest  24 
hours,  the  mean  of  19  cases  in  which  the  time  was  recorded,  12  days  ; for 
digital  compression,  the  longest  period  was  21  days,  the  shortest  4-^  hom’s,  and 
the  mean  of  13  cases  5j  days  ; for  combined  instrumental  and  digital  com- 
pression the  longest  period  was  six  months,  the  shortest  44  hours,  and  the  mean 
of  12  cases  44^  days.  jMuch,  of  course,  will  depend,  in  this  respect,  on  the 
constitution  of  the  patient,  and  on  the  condition  of  the  tumour ; those  cheum- 
stances  which  are  most  favourable  to  the  spontaneous  cure  of  the  aneurism 
will  also  influence  the  rapidity  of  the  cure  by  compression.  There  are,  un- 
doubtedly, certain  conditions  of  the  blood  in  which  it  is  little  disposed  to 
coagulate,  and  in  these  cases  the  duration  of  the  treatment  wiU  necessarily  be 
prolonged.  So  also,  when  the  aneurism  is  tubular,  we  must  expect  that  the 
blood  which  passes  fi-eely  through  it  in  the  direct  current  of  the  circulation 
will  be  slower  in  undergoing  those  changes  that  lead  to  its  consolidation  than 
when  the  disease  is  sacculated,  and  thus  contains  a residuum  of  blood  that  is 
not  so  directly  influenced  by  the  cun’ent  through  the  sac.  In  the  early  days 
of  the  compression-treatment  there  was  an  indisposition  on  the  part  of 
Surgeons  to  apply  it  very  effectually  and  firmly,  and  a longer  time  was 
expended  over  it  than  is  now  generally  the  case  ; and  the  example  set  by 
^lurray,  with  regard  to  abdominal  aneurism,  has  been  followed  with  success  in 
respect  to  the  femoral,  popliteal,  and  other  forms  of  the  disease,  the  compressor 
being  screwed  down  tight  on  the  artery  so  as  completely  to  arrest  for  the  time 
all  circulation  through  the  sac,  the  patient  kept  under  chloroform,  and  the  cure 
effected  in  a few  hours. 

Applicability. — Of  the  great  value  of  conqircssion  in  the  treatment  of 
aneurism,  there  can  be  no  doubt ; more  esixjcially  when  the  tumour  is  situated 
in  the  arteries  of  the  lower  extremity  below  the  middle  of  the  thigh.  In 
aneurism  occurring  in  the  vicinity  of  the  trunk,  as  in  the  iliac,  the  carotid 
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subclavian,  and  axillary  arteries,  it  is  j^enerally  not  so  applicable  ; although,  as 
we  have  already  seen,  aneurisms  in  the  groin  have  been  cured  by  compression 
ot  the  abdominal  aorta,  or  of  the  iliac  artery.  Spontaneous  aneurism  is 
extremely  rare  in  the  upper  extremity  ; and,  as  the  traumatic  forms  of  the 
disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open,  it 
is  seldom  found  necessary  to  have  recourse  to  it  in  this  part  of  the  body,  though 
it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  regard  to  compression  appears,  after  all,  to  be 
whether  it  possesses  any  special  advantages  over  the  ligature,  in  the  treatment 
of  those  aneurisms  in  which  its  employment  is  practicable.  The  principal 
objections  that  have  been  urged  against  compression  are,  that  its  employment 
is  more  painful  and  tedious  than  the  use  of  the  ligature  ; and  that  those  cases 
that  are  unpromising  to  the  ligature,  or  that  require  amputation  rather  than 
deligation  of  the  artery,  are  equally  unfavourable  to  compression,  and  cannot 
be  saved  by  its  employment. 

To  these  objections  it  may  with  justice  be  answered  that  the  pain  attendant 
on  the  employment  of  compression  depends  very  greatly  upon  the  skill  and 
care  with  which  the  apparatus  is  applied  and  managed  throughout,  as  well 
as  upon  the  kind  of  instrument  used,  being  certainly  much  diminished  when 
Carte’s  elastic  compressor  is  employed  ; and  that,  as  has  already  been  shown, 
the  pain  may  be  overcome  by  the  use  of  anaesthetics.  With  regard  to  the 
relative  tediousness  of  the  treatment  under  the  two  plans,  it  would  appear  that 
in  reality  there  is  but  little  diiference  ; for  although  some  cases,  in  which 
compression  is  used,  are  prolonged  over  a considerable  space  of  time,  yet  they 
do  not  occupy  more  than  is  often  consumed  when  accidents  of  various  kinds 
follow  the  use  of  the  ligature  ; and  it  not  unfrequently  happens  in  com- 
pression, but  can  never  occur  after  the  employment  of  the  ligature,  that  the 
patient  is  cured  of  his  disease  in  a few  hours  or  days.  Taking,  however,  the 
averages,  we  find  that  in  the  Dublin  cases  the  treatment  lasted  twenty-five 
days,  and  in  the  London  cases  collected  by  Hutchinson  but  nineteen,  and  this 
is  not  very  different  to  what  formerly  happened  when  silk  ligatures  were  applied 
so  as  to  cut  through  the  artery  and  be  finally  mthdrawn  from  the  wound  ; for 
of  fifty-four  cases  recorded  by  Crisp  in  which  the  femoral  artery  was  tied,  the 
average  time  for  separation  of  the  ligature  was  eighteen  days,  and  if  to  this  a 
week  more  were  added  for  the  closure  of  the  wound,  and  for  the  treatment  of 
the  various  accidents  that  often  accompanied  and  followed  ligature,  we  should 
probably  be  within  the  mark,  and  yet  only  bring  the  duration  of  the  treatment 
by  the  two  methods  to  the  same  level.  In  the  present  day,  however,  ligatures 
which  are  either  absorbable,  or  are  intended  to  become  enclosed  in  the  wound, 
are  almost  universally  employed ; and,  as  with  the  improved  methods  of  treating 
wounds,  union  by  first  intention,  or  within  ten  days,  is  the  rule,  the  treatment 
by  ligature  has  come  to  be  the  more  speedy  mode  of  cure. 

Surgeons  will,  however,  be  eventually  guided  in  their  estimate  of  the  value 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients  to 
a slightly  more  painful  or  tedious  treatment,  as  by  the  comparative  risk  of  life 
attendant  upon  one  or  other  method.  Upon  this  point  statistics  have  yet  to 
be  made  ; partly  because  the  unsuccessful  cases  of  ligature  have  not  been  so 
commonly  published  as  the  successful  ones,  and  paiiily  because  sufficient  time 
has  hardly  yet  elapsed  since  the  general  adoption  of  absorbable  ligatures  and  of 
antiseptic  treatment  to  enable  us  to  form  a correct  conclusion  as  to  the 
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(liminutioii  in  the  death  rate  that  may  be  effected  by  their  use.  The  following 

• statistics,  however,  may  be  quoted  as  showing  the  average  results  of  compression 
as  compared  with  ligature  and  the  steady  improvement  that  has  taken  place  in 
the  latter  operation. 

In  1851,  Belhngham  published  the  results  of  32  cases  of  femoral  and 
popliteal  aneurism  treated  by  compression  in  Dublin  (^Med.-Chir.  Trans., 
Vol.  34),  which  may  be  contrasted  with  188  cases  of  ligature  of  the  femoral 
for  the  same  disease  collected  by  Norris  in  1849.  Of  the  32  compression-cases 
2G  were  cured  ; in  1 the  ligature  was  applied  after  pressure  had  failed  ; in  2, 
amputation  was  performed  ; in  1,  death  occurred  from  erysipelas  ; in  1 from 
chest-disease ; and  in  1 case  the  pressure  was  discontinued.  Thus  it  would 
appear  that  6 out  of  the  32  failed,  being  in  the  proportion  of  1 to  5'3  cases, 
and  2 ched,  being  in  the  ratio  of  1 to  IG.  Of  the  188  cases  in  which  the 
artery  was  ligatured,  142  were  cured,  46  died,  6 were  amputated,  in  10 
the  sac  suppurated,  and  in  2 gangrene  of  the  foot  occurred.  Thus  the 
deaths  after  ligatime  were  in  the  proportion  of  1 to  4,  and  the  failures  or 
serious  accidents  in  that  of  1 to  3,  showing  clearly  a very  considerable 
preponderance  in  favour  of  the  treatment  by  compression.  Besides  this,  in 
many  patients  who  recovered  after  the  ligature,  various  accidents,  such  as 
gangrene,  erysipelas,  secondary  haemorrhage,  &c.,  resulted  as  the  direct  con- 

• sequences  of  the  treatment ; and  these  do  not  happen  when  pressm-e  is 
employed. 

The  perfect  safety  of  the  treatment  by  compression  was  fully  confirmed  by 
the  statistics  collected  by  Holmes,  and  published  in  his  lectures  on  the 
'Surgical  Treatment  of  Aneurism  in  1874  ; but  the  proportion  of  success  is  not 

• so  great  as  in  Bellingham’s  cases.  Of  124  cases  of  compression  for  popliteal 
aneurism  collected  from  the  records  of  British  hospitals  for  a period  of  10 

•years,  66  succeeded  and  58  failed.  None  died  directly  from  the  consequences 
‘ of  the  operation.  Of  the  58  failures,  44  underwent  ligature  of  the  femoral,  in 
8 amputation  was  performed,  one  died  of  pleurisy,  and  the  subsequent  history 
- of  the  remainder  was  uncertain.  The  failures  were,  therefore,'  1 in  2T.  On 
the  other  hand,  of  77  cases,  in  which  the  femoral  was  tied  directly,  11  died,  or 

1 in  7.  In  1 gangrene  occurred,  but  the  patient  recovered,  and  in  1 
-secondary  haemorrhage  was  successfully  treated.  The  11  deaths  were  caused  as 

follows  : pyaemia,  3 ; wound  of  vein  and  phlebitis,  2 ; secondary  haemorrhage, 

2 ; gangrene,  1 ; small  pox  and  disease  of  the  kidneys,  1 each,  and  1 was 
uncertain. 

Lastly,  in  1883,  Barwell,  in  his  admirable  article  on  Aneurism,  in  the  In- 
ternational Encyclopaedia  of  Surgery,  has  collected  148  cases  of  popliteal 
aneurism  treated  by  compression  between  1870  and  1880.  Of  these,  68  were 
successful,  while  80  ended  in  failure.  Of  the  unsuccessful  cases,  57  submitted 
■ to  ligature,  9 went  away  unrelieved,  4 suffered  amputation,  and  6 died.  Of  the 
6 deaths,  2 occurred  from  rupture  of  the  sac,  2 from  “ thrombosis,”  1 fi-oin 
-gangrene,  and  in  one  the  cause  was  not  stated.  During  the  same  period, 
67  cases  of  ligature  occurred  in  six  of  the  chief  London  hospitals.  Of  these, 
i 10  died.  If  these  are  further  subdivided,  it  will  be  found  that  out  of  32  cases 
''which  occurred  in  the  first  half  of  the  decade,  7 died  and  2 undenvent  subse- 
quent amputation  ; while  from  1875  to  1879  inclusive,  85  cases  occurred,  with 

3 deaths  and  no  amputations.  Whether  this  great  improvement  is  merely 
accidental,  or  is  the  result  of  the  improvement  in  the  material  used  as  the 


I 


144 


ANEURISM. 


ligature  and  in  the  treatment  of  the  wound,  remains  to  be  seen,  but  tliere  is 
great  reason  to  believe  tlie  latter  is  the  true  explanation. 

If  compression  fail,  ligature  may  often  be  advantageously  ap]ilied  ; in  some 
cases  with  a better  prospect  of  success  than  if  compression  had  not  previously 
been  tried,  that  treatment  having  caused  the  collateral  circulation  to  enlarge, 
and  thus  lessened  the  tendency  to  gangi-ene.  If,  however,  we  take  the  general 
average  of  those  cases  that  have  been  submitted  to  ligature  after  the  failure  of 
compression,  we  shall  find  that  the  result  is  not  so  satisfactory  as  when  the 
ligature  has  been  employed  as  the  primary  method  of  treatment.  Thus  I find 
that,  out  of  40  cases  in  which  the  ligature  was  employed  after  compression  had 
failed,  there  were  16  deaths.  This  is  probably  not  so  much  due  to  the  previous 
employment  of  compression,  as  to  the  same  causes  interfering  with  the  consoli- 
dation of  the  tumour  after  the  ligature  that  had  prevented  the  success  of  the 
compression-treatment.  With  regard  to  the  facility  of  ligaturing  an  arteiy 
such  as  the  femoral,  after  compression  has  been  tried  and  failed,  it  must  Ije 
admitted  that  the  difficulties  are  increased.  The  sheath  of  the  vessels  is  apt 
to  become  thickened,  infiltrated,  and  the  artery  and  vein  perhaps  less  easily 
separable  than  when  pressure  has  not  previously  been  employed.  In  fact, 
it  must  be  said,  that  in  such  cases  the  Surgeon  has  not  to  do  with  a virgin 
artery. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneurism  is  com- 
plicated with  heart-disease,  or  occurs  in  a very  broken  and  unliealthy  constitu- 
tion, in  which  the  operation  necessary  for  ligature  would  scarcely  or  not  at  all 
be  admissible,  compression  may  be  safely  employed. 

After  carefully  considering  the  relative  merits  of  the  two  plans  of  treatment, 
I think  we  may  conclude  that,  though  in  some  few  cases  neither  ligature  nor 
compression  can  be  adopted,  and  amputation  is  the  sole  resource,  yet  in  others 
compression  can  be  employed  when  it  would  not  be  safe  to  have  recourse  to  the 
use  of  the  ligature  ; and  that,  in  all  ordinary  cases  of  femoral  and  popliteal 
aneurism  especially,  compression  should  be  preferred  to  the  ligatm’e,  inasmuch 
as  it  is  not  a more  tedious,  and  is  an  infinitely  safer  method  of  cure.  At  the 
same  time,  it  must  not  be  forgotten  that  its  success  depends  very  greatly 
on  the  continuous  care  bestowed  upon  the  case  during  the  progress  of  the 
treatment. 

Digital  Compression. — Shortly  after  the  introduction  of  the  treatment  of 
aneurism  by  instrumental  compression,  the  fingers  were  used  as  an  adjunct  to 
the  mechanical  means  in  use.  Thus  Creatrex,  in  1845,  directed  a patient  to  keep 
up  compression  by  means  of  the  fingers,  where  the  tourniquet  had  been  used, 
and  required  to  be  loosened.  In  the  following  year  (1846)  Yanzetti,  then  Pro- 
fessor of  Surgeiy  at  Charkoflf,  tried,  but  unsuccessfully,  to  cure  a large  popliteal 
aneurism  by  compression  of  the  femoral  with  the  fingers  only,  continued 
for  two  days.  It  was  not  until  seven  years  later,  when  Professor  at  Padua, 
that  Yanzetti  had  an  opportunity  of  putting  this  method  successfully  into 
practice,  and  to  establish  it  as  a distinct  means  of  curing  aneurisms.  But 
although  this  merit  is  undoubtedly  due  to  Yanzetti,  we  must  credit  Knight 
of  Newhaven  (IT.  S.  A.)  with  the  first  successful  case— he  having,  in  1848, 
cured  a very  large  popliteal  aneurism  by  digital  compression,  maintained  for 
forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used  ; but 
the  circulation  through  the  artery  leading  to  the  tumour  is  controlled  by  the 
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ressure  of  the  huger.  In  order  to  cany  it  out  efficiently,  tliere  must  be  relays 
f assistants,  each  of  whom  compresses  the  vessel  for  about  ten  minutes  at  a 
me.  The  pressure  should  be  applied  in  the  way  that  is  represented  in  Fig. 
8,  Yol.  L,  p.  41).  The  fatigue  may  be  very  materially  lessened  by  placing  a G 
? • 8 lb.  weight  on  the  compressing  finger.  With  such  aid  each  assistant  may 
|i  uidily  keep  up  the  pressure  for  half  an  hour  at  a time.  So  soon  as  his  fingeis 
ji  jcome  fatigued,  but  before  he  relaxes  the  pressure,  another  assistant  com- 
I -esses  the  vessel  ; and  thus  the  circulation  through  it  may  be  uninterruptedly 
■1  .ntroUed.  In  this  way  aneurisms  of  the  popliteal  artery,  in  the  orbit,  at 

i le  bend  of  the  arm,  and  in  the  groin,  have  been  successfully  treated — the 
[I  imour  having  in  some  instances  become  consolidated  in  a few  hours.  The 
,j  feet  of  digital  compression,  and  the  rapidity  of  cure,  would  be  increased  by  the 

‘plication  of  direct  pressure  to  the  tumour,  or  by  manipulation  and  by  the 
evious  employment  of  proper  constitutional  means ; it  might  be  very  advan- 

ii  .geously  conjoined  with  the  treatment  by  flexion.  But  its  great  advantage 
tliems  to  be,  that  it  is  applicable  to  arteries,  as  those  at  the  root  of  the  neck,  to 
ijfhich  it  might  be  difficult  to  apply  any  kind  of  compressor,  and  can  be 
et;  aployed  generally  when  no  apparatus  is  obtainable. 

Esmarch’s  Elastic  Bandage  has  been  used  with  a certain  amount  of 
ccess  in  the  treatment  of  external  aneurisms.  It  was  first  employed  in  these 
ses  by  Staff-Surgeon  Walter  Eeid.  Pearce  Gould,  who  has  investigated 
refully  this  method  of  treatment,  has  collected  the  details  of  72  cases  in 
{■  fleh  it  has  been  employed.  Of  these  he  finds  that  35  were  cured,  in  30 
/ e treatment  was  unsuccessful,  in  5 death  i-esulted,  and  in  the  remaining  2 
A 3 result  was  doubtful. 

^ i The  treatment  has  been  applied  chiefly  to  aneurisms  of  the  popliteal  artery, 
1' ' t in  a few  cases  it  has  been  successfully  employed  in  other  situations.  The 
j : jects  in  view  are,  flrst,  to  empty  the  whole  limb  of  blood  as  far  as  possible,  with 
X i exception  of  the  sac  and  the  part  of  the  artery  in  immediate  connection 
•;h  it  ; secondly,  to  keep  the  blood  distending  the  sac  at  perfect  rest  until 
.igulation  has  taken  place  ; and  thirdly,  to  protect  the  soft  clot  thus  formed 
rm  the  influence  of  the  arterial  current  until  it  has  become  sufficiently  tough 
I solid  to  resist  it,  by  compression  of  the  trunk  leading  to  the  aneurism. 

: the  case  of  a popliteal  aneurism,  the  treatment  is  thus  carried  out.  The 
Stic  bandage  is  first  applied  from  the  toes  to  the  ham  with  sufficient  force 
■ render  the  limb  bloodless  ; it  is  then  carried  loosely  over  the  tumour,  so  as 
; to  empty  the  sac,  and  again  applied  firmly  as  high  as  the  middle  of 
thigh  ; the  elastic  tourniquet  is  then  put  on  with  sufficient  force  to  aiuest 
circulation  completely.  The  bandage  is  better  left  on  till  the  tourniquet 
^•moved.  The  average  time  required  for  the  application  of  the  bandage  is- 
! hour  and  a half.  The  time  during  which  the  limb  may  be  kept  bloodless 
di  h impunity  is  uncertain.  Heath  has  kept  the  tourniquet  on  in  one  case  for 


i 
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ee  hours,  and  in  another  for  throe  and  a quarter,  without  evil  consequences  ; 
I Banvell  in  one  case  retained  it  for  five  hours.  The  limb  must  be  wrapped  in 
ton  wfK)l,  and,  if  necessary',  warm  Ijottlcs,  at  a temperature  of  about  100°  F., 
Y be  applied.  'The  pressure  causes  severe  pain,  which  may  require  the 
of  hypodermic  injections  of  morphia  ; but  if  the  treatment  is  continued 
more  than  one  hour,  it  is  usually  neccssaiy  to  administer  an  anmsthetic. 
’ore  the  bandage  is  removed  a Carte’s  compressor  may  be  applied,  or 
ingements  made  for  keeping  up  digital  compression,  and  this  must  be 
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maintained  for  from  two  to  six  lionrs,  even  if  all  pulsation  has  ceased  when 
the  tourniquet  is  taken  off. 

The  mode  hj  which  the  elastic  bandage  effects  a cure  is  by  causing  stasis 
of  the  blood  in  the  aneurism  and  the  adjoining  part  of  the  artery.  This 
stagnant  blood  coagulates,  the  clot  being  formed  first  in  the  aneurismal  sac, 
and  then  spreading  to  the  artery.  G-ould  is  of  opinion  that  the  permanent, 
cure  of  the  aneurism  is  effected  chiefly  by  means  of  the  portion  of  coagulum 
extending  into  the  artery.  This  being  in  contact  Avith  the  comparatively 
healthy  AA^alls  of  the  vessel  undergoes  the  changes  described  in  the  chapter  on 
wounds  of  arteries  (Vol.  I.,  p.  397);  the  vessel  is  thus  permanently  occluded. 
The  clot  in  the  aneurism,  on  the  other  hand,  being  in  contact  Avith  the  un- 
healthy Avails  of  the  sac,  or  Avith  layers-  of  laminated  fibrin,  undergoes  no  pro- 
cess of  organization,  but  tends  to  become  friable,  and  to  yield  l)efore  the 
pressure  of  the  blood,  unless  protected  by  the  thrombus  in  the  artery.  If, 
hoAA'eAm’,  the  vessel  be  safely  occluded,  the  sac  and  its  contents  gi’adually 
shrivel  and  are  absorbed.  Failure  has  in  some  cases  apparently  been  due  to 
the  bandage  having  been  applied  too  tightly  over  the  tumour,  so  that  the  sac 
was  but  partly  filled  by  the  coagulum.  In  other  cases  it  may  have  been  due 
to  a AA^ant  of  coagulability  in  the  blood,  and  in  order  to  avoid  the  possibility  of 
this  it  is  well  to  submit  the  patient  to  a course  of  medical  treatment  and  diet 
(p.  118)  before  applying  the  bandage. 

If,  on  removal  of  the  bandage,  there  is  still  distinct  pulsation  to  be  felt, 
although  the  tumour  seems  partially  consolidated,  a cure  may  often  be  effected 
by  digital  or  instrumental  compression  in  a few  hours. 

The  chief  danger  to  be  apprehended  seems  to  be  gangrene,  which  has 
occurred  in  more  than  one  case.  It  appears  to  have  been  due  to  thrombosis 
taking  place  in  the  vein,  and  possibly  also  in  the  capillaries  of  the  parts  in  the 
neighbourhood  of  the  aneurism  from  which  the  blood  had  not  been  expelled. 
This,  with  the  simultaneous  occlusion  of  the  artery,  Avould  offer  an  amount  of 
obstruction  to  the  circulation  which  would  almost  certainly  end  in  gangrene. 
The  only  means  of  avoiding  it  seems  to  be  by  carrying  the  bandage  lightly 
over  the  tumour,  by  which  the  veins  may  be  emptied  Avhile  the  fulness  of  the 
sac  is  not  interfered  Avith.  The  expulsion  of  so  large  an  amount  of  blood 
from  the  limb  necessarily  raises  the  arterial  tension  in  the  rest  of  the  body; 
consequently  the  use  of  the  elastic  bandage  is  not  to  be  recommended  in 
patients  affected  Avith  an  internal  aneurism  which  might  rupture  under  the 
strain.  For  the  same  reason  it  should  be  avoided  when  there  is  a suspicion 
of  fatty  heart. 

The  elastic  bandage  is  most  likely  to  succeed  in  effecting  a cure  in  aneurisms 
that  are  beginning  to  undergo  consolidation.  It  is  of  little  use  in  aneurisms 
that  are  large,  rapidly  increasing,  Avith  thin  walls  and  fluid  contents. 

Flexiox. — The  treatment  of  aneurism  by  flexion  of  the  contiguous  joint 
is  a method  that  is  scarcely  applicable  to  any  other  form  of  the  disease  than 
the  popliteal.  The  history  of  this  plan  of  treating  aneurisms  is  interesting, 
as  an  illustration  of  the  gradual  steps  by  Avhich  Surgery  usually  arrives  at  its 
ultimate  results.  It  had  been  long  knoAvn  to  Surgeons  that  the  pulse  at  the 
Avrist  might  be  aiTested  by  the  forcible  flexion  of  the  foreann  on  the  arm  ; and 
Malgaigne  and  Richet  had  recommended  this  means  for  the  arrest  of  haemor- 
rhage from  the  brachial  arteiy  and  the  arteries  of  the  forearm  Avhen  Avounded. 
Fleury — a distinguished  French  naval  Surgeon— having  succeeded  in  curing  a 
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wound  of  the  brachial  artery  by  forced  flexion  of  tlie  ell)Ow,  aided  by  direct 
compression,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in  184G 
I memoir,  in  which  he  stated,  as  a conclusion  from  his  observations,  that 
liny  aneurism  of  the  forearm  or  leg  might  be  treated  by  means  of  flexion 
Df  the  limb  in  which  it  was  situated.  To  A.  Thierry  is  due  the  honour  of 
} I laving  been  the  first  to  cure  a traumatic  aneurism  of  the  bend  of  the  arm  by 
ril'flexion  of  the  limb.  This  was  in  1852  (Richet,  Diet,  do  Med.  et  de  Chirurgic, 
{I'Vol.  II.,  p.  888).  In  1857,  Mamioir  of  Geneva  applied  the  flexion-treatment 
«ir  X)  a large  aneurism  of  the  ham.  Forced  flexion  could  not  be  borne  on  account 
j-  )f  the  pain  it  occasioned,  and  the  patient  was  therefore  allowed  to  walk  on 
|>  crutches  with  the  leg  bent,  and  supported  in  a kind  of  stirrup  attached  to  the 
jl  opposite  shoulder.  In  less  than  three  weeks  the  cure  was  effected,  which 
[ Mannoir  found  a year  afterwards  to  be  permanent.  In  the  following  year, 
1858,  Hart  applied  this  method  of  treatment  successfully  in  a case  of 
^jf  oopliteal  aneurism,  and  to  him  is  due  the  merit  of  having  been  the  first  to 
^ ntroduce  it  into  this  country. 

Flexion  is  necessarily  applicable  only  to  arteries  situated  at  the  bend  of 
• oints,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly  controlled 
oy  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs  below  these  joints, 

: n which  the  fiow  of  blood  through  the  feeding  artery  can  be  stopped  in  the 
: fame  way.  Its  application  is  therefore  somewhat  limited,  and  its  use  is  still 
i'  further  restricted  by  the  pain  and  insupportable  annoyance  occasioned  in  many 
cases  by  forced  flexion  of  the  limb,  necessitating,  as  in  Mamioir’s  case,  a 
’elaxation  of  the  method,  which,  however,  was  still  effective  in  curing  the 
meurism. 

Nothing  can  be  simpler  than  the  details  of  this  plan.  It  consists,  in  the  lower 
; imb,  in  applying  a bandage  as  high  as  the  knee  and  then  gradually  flexing 
: he  leg  upon  the  thigh,  so  that  the  heel  is  brought  up  towards  the  buttock, 
I'vhere  it  is  retained  by  a strap  or  bandage.  The  patient  is  at  the  same  time 
confined  to  bed,  and  put  under  proper  constitutional  treatment.  By  this 


» means,  the  popliteal  artery  being  bent  at  an  acute  angle,  the  circulation 


’•  hrough  it  is  nearly,  if  not  completely  arrested  ; and  the  obstacle  to  the  flow 
•)f  blood  is  still  further  increased  by  the  compression  of  the  tumour  between 
he  posterior  flat  surface  of  the  femur  and  the  upper  part  of  the  calf.  In  this 
vay  the  aneurism  is  most  favourably  situated  for  the  consolidation  of  its 
contents,  which,  in  the  recorded  cases,  has  often  taken  place  at  an  early 
oeriod. 

The  principle  on  which  the  cure  is  effected  in  these  cases  appears  to  be,  that 
3y  flexion  the  artery  leading  to  and  from  the  sac,  and  the  aneurism  itself,  are 
!0  compressed  that  retardation  of  the  circulation  ensues,  and  deposition  of 
.laminated  fibrine  takes  place  in  the  usual  way. 

The  compression  by  flexion,  like  every  other  method  of  treating  aneurisms, 
% occasionally  fails.  It  is  most  likely  to  be  attended  by  success  in  those  cases  in 
■vhich  the  aneurism  is  small,  situated  low  in  the  popliteal  space,  and  in  a young 
')r  middle-aged  subject,  who  can  bear  the  continued  flexion  without  much 
nconvenience. 

When  flexion  is  not  sufficient  of  itself  to  cure  an  aneurism,  it  may  very 
idvantageonsly  be  had  recourse  to  in  addition  to  other  methods  of  treatment, 
nore  especially  with  that  by  digital  compression. 

The  statistics  of  the  treatment  by  flexion  rcrpiirc  to  be  carried  down  to  the 
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])reseiit  time.  Those  published  by  Fischer  in  1870  comprised  r>7  cases.  Or 
these  28  were  cured — ^20  beino-  by  flexion  alone  ; and  in  20  the  method 
tailed. 

The  various  methods  of  employing  com])ression,  viz.,  by  clamps,  by  weight, 
by  flexion,  and  by  the  finger,  may  often  be  advantageously  combined  in  the  same 
case.  AYhen  the  patient  tires  of  one,  another  may  be  substituted  for  it  ; and 
thus  the  good  elfects  continuously  kept  up  with  less  fatigue  and  irritation  than 
would  otherwise  be  experienced.  So  also  various  modifications  of  these  difierent 
methods  may  be  practised  to  suit  the  requirements  of  any  particular  case.  But 
for  these  no  special  directions  can  be  given ; the  ingenuity  of  the  Surgeon  must 
supply  the  want  in  each  case. 

COMPEESSIOX  BY  ACUPRESSURE  of  the  main  artery  leading  to  the  sac  is  a 
means  that,  I think,  might  in  certain  cases  be  temporarily  employed  with  ad- 
vantage, and  the  consolidation  of  the  aneurism  thus  obtained  in  cases  where 
compression  by  the  ordinary  methods,  digital  or  instrumental,  is  not  practicable. 
With  this  view  a long  and  strong  curved  needle,  such  as  the  stilet  of  a rectum- 
trochar,  might  be  dipped  deeply  under  the  artery  and  vein,  e.g.,  the  common 
femoral,  and  the  artery  compressed  against  this  by  means  of  a cork  and  twisted 
suture  for  several  hours — the  vein  being  left  free.  The  patient  might  be  kept 
imder  chloroform,  if  necessary.  When  consolidation  of  the  contents  of  the  sac 
was  obtained,  the  compressing  means  might  be  removed.  Such  a method  of 
treatment  might  possibly  be  advantageously  combined  in  certain  extreme  and 
exceptional  cases  with  the  injection  of  the  sac  'with  the  perchloride  of  iron,  or 
the  use  of  electro -puncture. 

Manipulation. — Sir  W.  Fergusson  proposed  to  treat  some  aneurisms  by  a 
procedure  Avhich  he  termed  manvpulation.  This  consists  in  squeezing  the 
aneurismal  tumoin’  in  such  a way  as  to  detach  a portion  of  the  coagulum  within 
it,  Avhich,  being  carried  on  Avith  the  ciuTent  of  blood  into  the  distal  end  of  the 
artery,  obstructs  this  ; and  thus,  by  impeding  the  circulation  through  the  sac, 
may  lead  to  the  gradual  consolidation  of  the  tumour  ; and  it  has  also  been 
suggested  by  Oliver  Pemberton  that  the  alteration  of  the  relations  of  the 
laminated  fibrine  in  the  cavity  of  the  aneurism  may  bring  about  a further  de- 
position of  fibrine  on  the  displaced  laminae.  This  procedure  has  as  yet  been 
employed  to  too  limited  an  extent  to  enable  us  to  form  an  estimate  of  its  value, 
and  can  scarcely  be  considered,  nor  is  it  intended  to  be,  of  very  general  appli- 
cation. To  aneurisms,  hoAvever,  that  are  not  amenable  to  ordinary  surgical 
treatment,  and  that  must  necessarily  prove  fiital  if  left,  as  those  situated  at  the 
root  of  the  neck,  more  particularly  of  the  subclavian  artery,  it  might  possibly 
he  advantageously  applied.  It  is  scarcely  necessary,  hoAA^ever,  to  point  out  the 
obvious  danger  of  rupture  of  the  sac,  or  of  the  diflFusion  of  the  aneurism 
from  the  weakening  of  its  Avails  by  the  separation  of  the  coagulum,  to  make 
Surgeons  adopt  due  caution  in  carrying  out  this  method  of  treatment.  There 
is  another  danger  also  especially  attendant  on  this  procedure,  Avhen  applied  to 
aneurisms  about  the  neck  ; viz.,  that  the  detached  coagulum  may  be  carried 
by  the  circulation  into  the  cerebral  arteries,  and  by  obstructing  them  occasion 
the  same  kind  of  cerebral  disturbance  that  occurs  when  these  vessels  become 
occluded  by  fibrinous  plugs— embola.  That  this  danger  is  a real  and  a great 
one,  is  CAudent  from  the  fact  that,  in  some  cases  in  Avhich  manipulation  of 
subclavian  and  carotid  aneurisms  has  been  tried,  the  patient  has  been  suddenly 
seized  Avith  syncope  and  hemiplegia.  Tealc  has  successfully  conjoined  manipu- 
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; latioii  witli  compression  in  a case  of  popliteal  aneurism,  in  which  the  pressure 
: on  the  artery  was  slow  in  consolidating'  the  tumour  ; the  detachment  of  a 
I portion  of  the  coaguliim  almost  at  once  led  to  the  consolidation  of  the  tumour. 

• Somewhat  analogous  to  this  method  is  one  recommended  in  1842  by  Blake, 

I who  proposed,  by  the  introduction  of  a cataract-needle  into  the  sac,  to  detach 
( some  of  the  laminated  fibrine,  which  might  then  be  washed  against,  and 
I occlude  the  aperture  of  the  exit. 

Galvano-puxcture. — The  attempt  to  procure  the  consolidation  of  an 
aneurismal  sac  by  the  employment  of  electricity  is  of  comparatively  recent 
date.  It  appears  to  have  been  first  practised  by  B.  Phillips,  about  the  year 
1832.  Little  attention,  however,  was  given  to  the  mode  of  treatment  until 
a few  years  back,  when  it  was  revived  by  some  of  the  French  and  Italian 
. Surgeons,  especially  Petrequin,  Burci,  and  Ciniselli.  The  object  aimed  at  by 
this  operation  is  the  production  of  coagulation  in  the  aneurismal  sac  by 
decomposition  of  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
"When  two  needles  connected  with  the  poles  of  a galvanic  battery  are  intro- 
duced into  a mass  of  fluid  blood,  a firm  solid  coagulum  is  rapidly  formed 
round  that  connected  with  the  positive  pole,  while  at  the  same  time  a large, 
soft,  spongy  clot  mixed  with  bubbles  of  gas  is  seen  at  the  negative  needle, 
and  a dark,  tar-like  fluid  also  makes  its  appearance.  If  the  needle  used  be 
made  of  steel  or  any  other  readily  soluble  metal,  further  changes  occur  at 
the  positive  pole  due  to  the  production  of  salts  of  iron  with  the  acids  liberated 
from  the  blood.  These  changes  are  spoken  of  as  secondary  electrolysis.  The 
clot  formed  by  electrolysis  is,  therefore,  not  composed  simply  of  the  fibrine  of 
the  blood,  but  contains  also  a large  proportion  of  albumen  coagulated  by  the 
chemical  action  of  the  ciu’rent,  and  must  be  looked  upon  as  a foreign  body 
aroimd  which  we  hope  ordinaiy  coagulation  will  occiu’. 

The  operation  of  galvano-puncture  is  best  performed  as  follows.  Two  steel 
needles,  well  insulated  with  vulcanite  or  gum  elastic,  are  inserted  into  the  sac 
of  the  aneurism  and  connected  with  the  opposite  poles  of  the  battery.  The 
needles  should  be  about  one  inch  apart,  parallel  to  each  other,  and  so  inserted 
that  no  part  of  the  uninsulated  portion  of  the  needle  shall  touch  the  sac.  The 
best  battery  for  the  pui’pose  is  one  of  the  ordinary  medical  batteries  Avith 
small  Leclanch6  cells,  of  which  from  ten  to  Lventy  may  be  used  for  a time 
varying  from  twenty  minutes  to  half  an  hour,  or  more — according  to  the 
eflect  produced.  If  the  tumour  be  sufliciently  near  the  surface  to  be  clearly 
observed,  as  has  been  the  case  in  several  of  the  aneurisms  in  AA'hich  the  treat- 
ment has  been  employed,  it  vdll  be  seen  to  become  more  tense  and  firm,  and 
the  expansile  nature  of  the  pulsation  will  become  diminished  as  the  operation 
progresses.  »Sometimes  bubbles  of  gas  escape  by  the  side  of  the  negative  needle, 
and  a little  thick  brown  fluid  oozes  up.  Occasionally  the  tumour  has  been 
found  to  swell  and  become  resonant  on  percussion.  When  a distinct  effect 
has  been  produced  the  needles  may  be  Avithdrawn,  and  the  small  punctures 
' clewed  with  lint  and  collodion.  The  negatiA'c  needle  Avill  be  found  unaltered, 
Avhile  the  positiA'e  Avill  be  coiToded  directly  in  proportion  to  the  amount  of 

• electrolytic  action  that  has  taken  place.  In  order  to  prevent  this  corrosion  of 
the  positive  needle,  it  has  been  suggested  by  Dr.  John  Duncan  that  platinum 
may  used  instead  of  steel.  There  is  no  evidence,  liOAveA'cr,  to  proA'c  that 
the  salts  of  iron  produced  give  rise  to  any  jiarticular  danger  ; in  fact,  it  is 
probable  they  aid  considerably  in  the  fonnation  of  the  firm  coagulum  sur- 
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rounding-  the  needle.  The  battery  used  in  the  operation  is  of  considerable 
importance.  It  has  been  pointed  out  by  Ciniselli,  tliat  a current  of  liif^h 
tension  and  somewhat  low  intensity  is  less  likely  to  cause  the  production  of 
undue  heat  during  the  operation,  and  consequently  less  prone  to  lead  to  in- 
flammation and  suppuration  of  the  sac.  A battery,  therefore,  composed  of  a 
lai-ge  number  of  small  elements  is  superior  to  one  of  a few  large  elements. 
Some  operators,  and  especially  Bastian,  have  advocated  the  introduction  of 
the  positive  pole  only,  the  negative  being  attached  to  a sponge  or  metal  plate 
laid  on  the  skin  near  the  aneurism.  The  only  objection  to  this  mode  of  treat- 
ment is  the  excessively  small  effect  produced.  The  electrolytic  action  which 
takes  place  is  directly  in  proportion  to  the  intensity  of  the  current  ; and  by 
the  introduction  of  a considerable  mass  of  the  tissues  of  the  patient  in  the 
circuit,  the  resistance  is  so  greatly  increased  that  electrolysis  is  reduced  to  a 
scarcely  appreciable  amount,  the  positive  needle  appearing  almost  uuchanged 
after  the  operation.  Others,  again,  have  introduced  the  negative  needle  only, 
but  as  the  coagulum  formed  at  the  negative  pole  is  soft  and  frothy,  but  little 
good  can  be  expected  fr’om  this  mode  of  operating.  Dr.  Julius  Althaus,  who 
has  superintended  the  operation  m five  cases,  is  strongly  of  opinion  that  “ the 
most  effective  application  of  the  current  is  that  where  both  poles  are  inserted 
into  the  sac.”  Ciniselli  operated  in  this  way,  and  Drs.  Duncan  and  Fraser,  to 
whom  we  are  indebted  for  many  important  observations  on  galvano-puncture 
and  for  the  invention  of  reliable  insulated  needles,  support  the  same  view. 
The  operation  is  accompanied  by  but  little  pain,  and  it  is  only  occasionally 
that  chloroform  is  needed.  The  effect  of  a single  operation  is  seldom  sufficient 
to  cause  any  marked  improvement  in  the  condition  of  the  patient,  and  it 
requires  usually  to  be  repeated  several  times. 

The  clot  formed  as  the  result  of  galvano-punctme  is  somewhat  soft  and 
yielding,  and  unless  supported  by  a moderately  firm  sac  soon  flattens  out  or 
disappears,  and  the  condition  of  the  aneurism  becomes  much  the  same  as  it 
was  before  the  operation.  Little  more  than  the  most  temporary  relief  can  for 
this  reason  be  expected  in  many  cases  ; and  whenever  the  aneurism  has  become 
diffused,  the  operation  can  only  be  productive  of  mischief  by  hastening  the 
inflammatory  changes  occurring  round  the  sac.  It  might  be  supposed  that  so 
soft  a clot  would  readily  break  up,  and  that  the  danger  of  embolism  would  be 
great  in  consequence ; but  experience  has  shown  that  it  is  not,  no  such  accident 
havmg  happened  in  any  of  the  recorded  cases.  Suppuration  of  the  sac  has 
occasionally  occurred,  but  its  occm’rence  has  been  much  less  fr’erpient  since  the 
principles  of  the  operation  have  been  more  fuUy  understood.  The  formation 
of  sloughs  romid  the  needle-punctmes,  and  consequent  hjemorrhage,  has  not 
been  noticed  except  when  the  needles  have  been  imperfectly  insulated.  In 
fact,  it  may  be  said  that  in  almost  every  case,  even  when  the  operation  has 
failed  to  give  relief,  it  has  at  any  rate  done  no  harm. 

The  statistics  of  the  operation  have  not  been  fully  compiled,  but  the  general 
results  of  the  published  cases  have  not  been  unfavourable  when  wo  consider 
the  hopeless  nature  of  the  cases  in  which  it  has  been  performed.  Of  13  cases 
of  aneurism  of  the  aorta  treated  by  Ciniselli’s  method,  five  Avere  cured,  and  no 
evil  consequences  folloAA'cd  in  any  case.  Of  the  same  number  AA’hich  haA*e  been 
operated  on  in  this  country  during  the  last  feAA"  years,  none  haA'e  been  cured, 
but  at  least  six  experienced  more  or  less  relief ; and  in  almost  all,  it  may  l^e 
said,  the  operation  aimed  only  at  relief,  the  disease  being  too  advanced  to 
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warraut  any  hope  of  cure.  About  sixty  other  cases  of  aneurism  of  various 
arteries  have  been  collected  by  Ciniselli  as  having  been  operated  on  before 
18G8 ; but  in  these  the  methods  used  were  so  imperfect,  that  they  cannot  be 
fairly  considered  as  bearing  upon  the  question  at  the  present  time. 

When  we  compare  galvano-puncture  with  ligature  or  compression  in  the 
treatment  of  external  aneurism,  it  is,  I think,  impossible  to  hesitate  for  a 
moment  in  giving  a decided  preference  to  the  latter  modes  of  treatment,  as  the 
results  that  have  hitherto  been  obtained  are  not  such  as  would  justify  a prudent 
Surgeon  in  submitting  his  patient  to  an  operation  of  this  kind,  when  he  pos- 
sesses such  certain  and  comparatively  safe  modes  of  treatment  as  deligation  or 
compression.  In  internal  aneurisms,  or  in  those  cases  in  which  the  disease  is 
so  situated  at  the  root  of  the  neck,  that  the  artery  can  neither  be  ligatured 
with  safety  nor  compressed,  galvano-puncture  is  certainly  justifiable,  especially 
wlien  conjoined  with  proper  medical  treatment,  as  we  have  ample  proof  that 
with  the  knowledge  and  means  noAV  at  our  disposal  Ave  can  perform  the  opera- 
tion AA'ith  scarcely  any  danger  to  the  patient,  and  in  favourable  cases  with 
some  hope  of  relief.  Much  Avill  depend  upon  the  selection  of  the  case.  Cini- 
selli has  pointed  out  that  the  conditions  favourable  to  success  are,  that  the 
anem*ism  shall  be  sacculated  and  opening  into  the  A^essel  by  a narroAV  mouth, 
of  slow  groAvth  and  of  medium  size,  and,  Avhen  thoracic,  situated  entirely  Avi thin 
the  thorax,  and  that  it  shall  not  in  any  serious  way  have  interfered  AA'ith  the 
general  health  of  the  patient.  These  conditions  seldom  occur  ; and  when  they 
are  absent,  the  most  that  can  be  hoped  for  is  temporary  arrest  of  the  progress 
of  the  disease  and  some  relief  to  the  patient’s  suflerings. 

Injection  aa'ith  Perchlouide  of  Irox^. — The  injection  of  anemismal  sacs 
AA'ith  a solution  of  the  perchloride  of  iron  has  also  been  practised,  with  the  aubaa' 
of  coagulating  their  contents  ; such  treatment,  however,  is  attended  with  great 
risk  of  embolism,  and  is  in  every  way  vastly  inferior  to  tlin  ligature  or  com- 
pression of  the  arteiy  leading  to  or  beyond  the  sac,  and  should  never  be 
employed  if  these  can  be  practised. 

Aneurism  of  the  gluteal  artery  has  been  successfully  treated  by  injection 
of  the  perchloride  of  iron  in  at  least  one  case.  In  cases,  lioweA^er,  in  AA'hich, 
either  from  the  situation  of  the  disease,  its  complication  with  other  and  exten- 
si\'e  disease  of  the  arterial  system,  or  its  multiple  character,  ligature  and 
compression  are  not  applicable,  an  endeavom’  might  be  made  to  procure  the 
clotting  of  the  blood  in  the  tumour  by  distal  compression  of  the  artery, 
before  attempting  to  coagulate  its  contents  by  injection  of  the  perchloride  ; 
and  I cannot  but  think  that  a satisfactory  result  might  thus  be  obtained. 

Hypodermic  Injection  of  Ergotin. — Langenbeck  advocated  the  hypo- 
dennic  use  of  a AV'atery  extract  of  ergot  in  cases  of  aneurism,  under  the  impres- 
sion that  it  might  act  on  the  muscular  fibres  scattered  over  the  sac  of  the 
aneurism  in  the  same  Avay  as  it  acts  on  the  muscular  fibres  of  the  uterus,  and 
l)y  causing  contraction  might  gradually  diminish  the  size  of  the  aneurism,  if 
not  cure  it.  He  seems  to  have  tried  it  in  tAvo  cases  only.  One  aa’us  an 
aneurism  in  the  supraclavicular  region  (exact  nature  not  mentioned),  Avhich 
had  been  previously  treated  Avith  moxas,  and  almost  cured.  The  symptoms 
having  returned,  hypodermic  injections  of  ergot  AA’ere  tried.  The  quantity 
injected  varied  from  about  i gi’aiii  to  o grains  of  Honjean’s  Avatcry  extract  of 
ergot,  diluted  Avith  three  times  as  much  spirit  and  glycerine.  The  injections 
Avere  repeated  every  three  or  four  days.  Decided  improvement  is  said  to  have 
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occurred,  but  pulsation  never  (jiiite  ceased.  Tlie  improvement  commenced 
after  the  second  injection.  No  unpleasant  symjitoms  occurred  after  the  injec- 
tions. In  the  second  case  a man,  a«-ed  42,  had  a sacculated  aneurism  of  the 
radial  artery  of  the  size  of  a hazel-nut.  An  injection  of  two  grains  and  a half 
of  the  watery  extract  cured  it  in  one  day,  as  the  next  day  it  could  not  be  felt. 
The  injection  gave  rise  to  some  inflammation  of  the  surrounding  cellular  tissue, 
which  disappeared  in  a Aveek. 

This  accident  I have  seen  happen  in  one  case  in  which  I tried  it,  but  no 
good  resulted  from  the  treatment,  which  cannot,  indeed,  on  pathological 
grounds,  be  considered  to  be  of  a hopeful  character. 

Inteoduction  of  Foreign  Bodies. — The  introduction  of  foreign  bodies 
of  various  kinds  mto  the  sac  has  been  attempted  in  a considerable  number  of 
cases  Avith  the  vieAV  of  producing  an  artificial  coagulum  in  the  aneurism. 
Thus  coils  of  horsehair,  catgut,  or  iron  Avire  have  been  thrust  into  and  left  in 
the  sac,  through  a puncture  made  in  it.  The  results  of  these  operations  liaA'e 
not  been  such  as  to  justify  a repetition  of  the  treatment. 

Acupuncture  Avith  very  fine  needles  has,  however,  been  performed  AAuth 
some  benefit  in  a feAv  cases,  and  if  carefully  carried  out,  can  hardly  be  produc- 
tive of  any  injury.  It  Avas  first  suggested  by  Velpeau,  and  practised  without 
success  by  DunAulle  and  AgneAV.  Marshall  has  in  more  than  one  case  obtained 
ill  this  Avay  some  consolidation  in  aortic  aneurisms,  and  MacEwen  succeeded 
in  curing  a popliteal  aneurism  by  the  introduction  of  a fine  needle  while  the 
femoral  artery  was  compressed.  Heath  attempted  the  same  treatment  in  a 
case  of  subclavian  aneurism  in  University  College  Hospital  after  he  had  unsuc- 
cessfully amputated  at  the  shoulder- joint.  Six  fine  needles  were  introduced 
into  the  sac  in  such  a Avay  as  to  cross  each  othei*,  and  were  left  in  for  fom’ 
days,  at  the  end  of  Avhich  time  the  tumour  Avas  much  firmer.  The  patient 
died  about  tweHe  days  after  fr’om  causes  unconnected  Avith  the  treatment,  and 
a considerable  amount  of  firm  clot  was  found  in  the  sac.  This  treatment 
seems  worthy  of  further  trial  in  otherwise  hopeless  cases  as  a substitute  for 
galvano-puncture.  The  smallest  sewing  needles  with  heads  made  of  seahng- 
wax  may  be  used,  as  in  Heath’s  case  ; or  better  still,  the  fine  pins  known  as 
entomological  pins,  which  should  be  gilded.  They  may  be  left  in  for  from 
four  to  five  days,  and  it  is  perhaps  safer  to  cover  them  Avith  some  simple 
antiseptic  dressing  to  duninish  the  risk  of  ulceration.  After  they  are  removed 
the  punctures  must  be  covered  with  collodion. 

arterio-venous  aneurism, 

Preternatural  communication  between  arteries  and  veins,  though  usually  the 
result  of  Avoimds,  occasionally  happens  from  disease  ; ulceration  taking  place 
between  the  vessels,  and  thus  causing  an  aperture  to  lead  from  one  into  the 
other.  When  such  communications  are  of  traumatic  origin,  they  may,  as 
has  already  been  stated,  constitute  either  an  Aneurismal  Varir  or  a Varicose 
Aneurism.  As  the  result  of  disease,  aneiu-ismal  A’arix  only  can  occur,  Anricose 
aneurism  never  happening  except  as  a consequence  of  Avound.  These  spon- 
taneous communications  have  been  met  with  betAveen  the  aorta  and  the  A'cna 
cava,  and  bctAAnen  the  iliac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  course,  and  treatment,  they  so 
closely  resemble  traumatic  aneurismal  varix,  described  at  p.  440,  "N  ol.  I.,  that 
their  consideration  need  not  detain  us  here. 


OF  THE  THORACIC  AORTA. 


153 


SPECIAL  ANEURISMS. 


CHAPTER  XLIY. 


ANEUmSJirS  OF  THE  THORAX,  HEAD  AND  NECK,  AND  UPPER 

EXTREMITY. 


ANEUEISM  OP  THE  THOEACIC  AOETA. 

Symptoms. — The  symptoms  of  intrathoracic  Aortic  Aneurism  are  of  two 
kinds  : auscultatory  and  rationat. 

The  Auscultatory  Signs  vary  greatly  in  distinctness,  and  may  even  be 
wanting.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they  are 
almost  from  the  first  of  a very  marked  and  obvious  character;  in  others, 
especially  in  sacculated  aneurisms,  they  may  be  absent  throughout,  the 
aneurism  terminating  fatally  vuthout  its  existence  having  been  determined  by 
the  stethoscope.  They  consist  in  murmurs  of  various  kinds  and  degrees  of 
intensity — bellows,  rasping,  or  whizzing;  in  the  second  sound  of  the  heart 
Ijeing  audible  over  a greater  space  than  normal.  At  the  same  time  there  may 
be  dulness  on  percussion.  These  various  signs  may  often  be  heard  more 
distinctly  upon  or  to  the  left  side  of  the  spine,  than  at  the  anterior  part  of  the 
chest ; Avhen  occurring  anteriorly,  they  are  chiefly  met  with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases,  in  the  early 
stages  of  the  aifection,  and  in  those  cases  in  which  the  aneurism  continues 
small  and  sacculated  throughout,  or  is  so  deeply  seated  as  not  to  approach  the 
parietes  of  the  chest.  This  need  not  be  a matter  of  surprise,  when  we  reflect 
how  deeply  the  ascending  portion  of  the  aorta  and  the  ai'ch  are  situated  ; hoAV 
they  are  covered  in  front  by  the  lungs  and  loose  areolar  tissue,  through  which 
sound  is  with  difficulty  transmitted  ; and  how  they  are  covered  in  behind  by 
the  spine  and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
aneurisms  of  the  arch  often  prove  fatal  by  bursting  into  contiguous  cavities 
and  canals  before  they  have  attained  a size  greater  than  that  of  a walnut  or  a 
pigeon’s  egg,  and  thus  are  incapable  of  furnishing  a murmur  of  any  very 
marked  kind,  it  can  be  easily  understood  that  the  value  of  auscultation' is  but 
small  in  many  cases  of  thoracic  aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three  kinds  : — 
Pressure- Effects;  Jhilsation  ; and  Tumour. 

Pressure-Effects  may  l)c  exercised  on  any  of  the  contiguous  structures  ; 
and  a glance  at  the  anatomical  relations  of  the  thoracic  aorta,  more  particularly 
the  arch,  will  enable  the  Surgeon  to  judge  of  their  com]ilexity  and  importance. 
They  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the  ]iortion 
of  the  af»rta  affected  by  it;  more  according  to  the  latter  than  to  the  former 
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condition.  When  the  nnenrisin  Jirises  ii-oin  tlie  root  of  the.  aorta,  and  more 
especially  when  it  is  intrapericardial,  it  is  usually  of  small  size,  and  its  pres- 
sure-ellects  will  he  little  obvious.  When  the  aneurism  arises  from  the  termi- 
nation of  the  arch,  or  the  descendhi(j  aorta,  it  may  often  attain  a considerable  i 
development  without  causing  any  very  obvious  ])ressure-effects.  Aneurisms  : 
that  are  situated  within  the  concaviUj  of  the  arch  necessarily  give  rise  to  very  ' 
severe  effects,  by  the  compression  they  must  exercise  upon  some  one  or  other  j 

of  the  very  important  structures  that  are  included  within  the  aortic  arch.  | 

hen  the  anterior  part  of  the  aorta  is  affected,  the  aneurism  may  attain  a ! 
^ ery  considerable  bulk,  even  coming  forward  so  as  to  project  and  pulsate 
between  the  intercostal  spaces,  without  any  very  noticeable  pressure-effects  | 


Fig.  463. — Erosion  of  Intervertebral  Fig.  464. — Aneurism  of  Descending  Aorta,  eroding  and 

Substance  by  a small  Aneurism  of  De-  traversing  Vertebra, 

scending  Aorta  iiressing  backwards. 


being  induced.  But  when  the  posterior  ivall  of  the  artery  is  the  seat  of  the 
disease,  then  severe  symptoms  are  early  set  up  by  the  compression  and  erosion 
of  the  structures  Ijdng  contiguous  to  the  artery  and  along  the  spine  (Fig.  403). 
When  the  upper  part  of  the  aortic  arch  is  the  seat  of  aneurism,  a peculiar  train 
of  cerebral  symptoms,  such  as  vertigo,  insensibility,  or  defective  vision,  may 
be  induced  by  its  interference  with  the  circulation  through  the  carotids. 

The  pressure-effects  that  need  chiefly  engage  our  attention,  are  : — 1,  Pain, 
2,  Dyspnoea ; 3,  Dysphagia ; and  4,  (Edema. 

1.  Pain  is  usually  one  of  the  earliest  symptoms  of  intrathoracic  aneurism, 
and  is  frequently  of  great  value  in  a diagnostic  point  of  view,  as  it  is  often  most 
marked  when  the  other  symptoms  are  the  least  developed.  It  is  generally 
more  severe  in  sacculated  than  in  fusiform  aneurisms,  and  when  the  posterior 
rather  than  the  anterior  aspect  of  the  vessel  is  the  seat  of  disease.  The  pain 
is  of  two  distinct  kinds.  The  first  kind  is  lancinating,  intermittent,  and 
neuralgic  in  its  character,  evidently  dependent  upon  pressure  on  the  spinal  or 
sympathetic  nerves.  This  pain  is  seated  chiefly  on  the  left  side,  and  shoots  up 
the  side  of  the  head  and  face,  along  the  upper  arm  to  the  elbow,  along  the 
intercosto-humeral  nerve,  through  the  chest,  or  between  the  scapulaa.  The 
second  form  of  pain  occurs  usually  at  a later  stage  of  the  disease,  is  continuous, 
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and  of  a boring,  hot,  or  burning  character.  It  seems  to  depend  upon  the  per- 
foration of  the  tissues,  more  especially  the  bones,  by  the  aneurismal  tumour, 
and  occurs  chiefly  on  the  right  side  of  tlie  chest  (Fig.  4G4). 

2.  Dyspnoea  is  of  very  frequent  occurrence  in  intrathoracic  aneurism ; in 
all  probability  it  is  more  uniformly  met  with  than  any  other  single  symptom. 
It  may  arise  from  five  distinct  conditions,  and  its  characters  vary  with  its 
cause. 

(I.  From  direct  jyressure  on  the  trachea.  In  these  cases  the  dyspnoea  is  attended 
by  much  wheezing  cough,  and  often  by  whistling  sounds  in  the  chest  and 
tubular  respiration,  and  by  slow  expansion  of  that  cavity.  There  is  usually 
expectoration  of  thick  tenacious  mucus. 

/3.  F)'om  direct  pressure  on  a hroneJms  (Fig.  4(J5).  In  these  cases  there  are 
Avheezing,  cough,  aud  some  degree 
of  expectoration,  with  perhaps 
diminished  respiratory  murmur  in 
the  side  affected,  and  puerile  respi- 
ration in  the  opposite  lung,  as  has 
been  pointed  out  by  Stokes. 

7.  From  pressure  %ipon  the  lung. 

In  these  cases  the  respiration  is 
comparatively  little  interfered  with, 
the  spongy  tissue  of  the  lung  ac- 
commodating itself  and  yielding  to 
the  pressure  of  the  tumom*.  After 
a time,  the  pulmonic  tissue  will 
become  incorporated  with  the  wall 
of  the  sac ; and  then  more  serious 
difficulty  in  breathing,  with 
hiemoptysis,  will  supervene. 

8,  Dyspnoea  is  very  commonly 
induced  l)y  irritation,  compression, 
or  stretching  of  the  left  pneumo- 
gastric  and  recurrent  laryngeal 
nerves,  by  the  pressure  of  the 
tumour.  In  these  cases  the  muscles 
that  are  supplied  by  the  left  re- 
current laiyngeal  nerve  may  be 

paralysed,  so  as  to  occasion  attacks  of  intense  difficulty  of  breathing.  In 
many  cases  spasm  occurs  from  irritation  of  the  nerve  before  it  is  pressed  on 
sufficiently  to  cause  paralysis. 

It  is  the  crico-arytenoidms  posticus  muscle  that  is  chiefly  affected  by  the 
compression  of  the  rccuiTent  laryngeal.  As  its  action  is  to  open  the  glottis,  its 
paralysis  causes  an  impediment  to  the  entrance  of  the  air  by  the  collapse  of 
the  left  side  of  the  rima  glottidis — hence  the  dyspiuna  and  struggle  for  breathing 
under  exertion.  Tlie  voice  l)ccomes  hoarse,  croupy,  or  croaking ; the  cough 
has  a loud  cronpy  or  metallic  sound,  and  is  attended  by  the  expectoration  "of 
thin  frothy  mucus.  The  laryngeal  stridor  often  does  not  occur  in  ordinary 
respiration,  but  is  produced  under  exertion,  or  on  making  the  patient  inspire 
fully  and  deeply.  The  laryngeal  sym])toms  are  sometimes  so  much 
more  prominent  than  any  of  the  other  signs  of  intrathoracic  aneurism,  and 


Fig.  465. — Aneurism  of  Arcli  of  Aorta,  of  the  size  of 
an  almond,  springing  from  below  left  Siibelavian 
Artery,  and  bursting  into  left  Bronchus. 
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so  closely  resemble  chronic  or  even  acute  laryn«-itis,  Avith  impending  asphyxia, 
that  there  are  not  a few  cases  on  record  in  which  Sm-geons  have  performed 
tracheotomy,  on  the  supposition  that  they  had  to  do  with  cases  of  pure 
and  uncomplicated  laryngeal  disease ; and  in  other  instances  this  ojieration 
has  been  performed  with  a view  of  prolonging  life,  even  when  the  dependence 
of  the  laryngeal  spasm  on  aneurism  of  the  aorta  has  been  recognized. 

Dr,  George  Johnson  has  made  some  important  observations  on  the  use  of 
the  laryngoscope  in  the  diagnosis  of  the  cause  of  dyspnoea  in  aortic  aneurism. 
He  says  that,  in  cases  Avhere  the  cause  is  pressure  on  the  recurrent  laryngeal 
nerve,  the  larynx  is  seen  to  be  healthy,  and  the  spasm  may  be  seen  to  occur. 
If  the  pressure  be  sufficient  to  abolish  the  function  of  the  nerve,  unilateral 
paralysis  will  occur,  which  can  be  easily  ascertained  by  laryngoscopic  examina- 
tion. The  voice  in  such  cases  is  weak  and  husky ; whereas,  in  cases  in  Avhich 
the  pressure  is  on  the  trachea,  its  character  is  unchanged.  When  a thoracic 
aneurism  presses  the  trachea  against  the  spine,  the  tracheal  stridor  and  the 
Amice-sound  are  heard  with  remarkable  distinctness  on  applying  the  stetho- 
scope over  the  upper  dorsal  vertebrae — the  sound  being  conducted  through  the 
bones, 

€,  Dyspnoea  may  be  dependent  on  compression  of  the  pulmonary  vein  by 
the  aneurismal  tumour.  In  cases  of  this  kind  there  would  be  considerable 
lividity  of  surface,  and  signs  of  pulmonary  congestion. 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sufficiently  intense  to 
occasion  death.  It  may  be  mistaken  for  ordinary  asthma ; but  the  diagnosis 
can  usually  be  effected,  by  observing  that  in  aneurism  the  paroxysms  of 
dyspnoea  often  come  on  in  the  day  as  well  as  at  night,  and  are  greatly  increased 
by  change  of  position,  as  by  placing  the  patient  either  upright  or  recumbent, 
the  tumour  thus  shifting  its  point  of  pressure.  It  is,  as  Bellingham  has 
pointed  ou  t,  not  influenced  by  atmospheric  changes,  and  is  generally  associated 
with  laryngeal  stridor  or  spasm.  When  such  symptoms  as  these  are  associated 
Avith  pain  and  dysphagia,  they  point  very  strongly,  even  in  the  absence  of  all 
auscultatory  signs,  to  the  presence  of  an  aneurismal  tumour. 

Aneurisms  situated  within  the  concavity  or  springing  from  the  posterior 
parts  of  the  aortic  arch  are  those  which,  either  directly  by  their  pressure 
on  the  air-tubes  or  the  pulmonary  Amins,  or  indirectly  by  the  influence 
they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  associated  Avith 
dyspnoea. 

3.  Dysphagia  is  a s}unptom  of  sufficiently  frequent  occurrence  in  aneu- 
risms of  the  thoracic  aorta.  Baton  has  determined  its  existence  in  nine 
out  of  tAvelve  cases.  It  seldom  occurs,  however,  in  the  earlier  stages  of 
the  disease,  or  AA^hen  the  aneurism  is  small,  and  hence  is  of  much  less 
diagnostic  Amlue  than  dyspnoea.  When,  hoAvever,  it  is  associated  Avith 
that  symj)tom,  the  combination  becomes  important ; as  the  co-existence  of 
the  two  conditions  clearly  points  to  the  compression  of  the  oesophagus  and 
the  air-tubes  by  a tumour,  which  other  diagnostic  signs  may  proA'e  to  be 
aneurismal. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially  of  the 
descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked  signs. 
In  such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously  been  sup- 
posed to  exist,  and  the  patient  has  even  been  treated  by  the  introduction  of 
bougies  on  this  supposition — an  error  of  practice  that  has  terminated  fatally 
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from  perforation  of  the  aneurismal  sac,  where  it  projected  against  the 
oesophagus,  by  the  point  of  the  instrument. 

The  difficulty  in  deglutition,  in  cases  of  compression  of  the  oesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  episternal  notch.  The 
dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation  of  a cord 
drawn  tightly  around  the  body. 

4.  (Edema,  with  more  or  less  lividity  of  the  upper  extremities  and  head 
and  neck,  occasionally  but  rarely  occurs.  It  is  generally  most  marked  on  the 
left  side,  and  arises  from  the  compression  of  the  superior  cava  or  the  innomi- 
nate veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Pulsation  and  Tumour,  observable  externally,  are  always  absent  in  the 
early  stages  of  intrathoracic  aortic  aneurism,  and  very  fr-equently  continue  so 
throughout  the  progress  of  the  affection ; indeed,  in  aneurisms  springing  from 
the  intrapericardial  aorta  or  the  concavity  of  the  arch,  death  usually  takes 
place,  either  by  rupture  into  one  of  the  serous  cavities  or  the  air-tube,  or  by 
the  exhaustion  induced  by  dyspnoea,  long  before  the  aneurism  has  attained  a 
sufficient  size  to  be  recognizable  externally.  There  are,  however,  three 
portions  of  the  thoracic  aorta  which,  when  affected  by  aneurism,  yield 
external  evidence  by  the  existence  of  pulsation  or  tumour  of  the  true  nature 
of  the  disease.  These  are — 1,  the  anterior  aspect  of  the  ascending  aorta;  2, 
the  smnmit  of  the  arch ; and  3,  the  posterior  aspect  of  the  descending  aorta. 

1.  'When  the  aneurism  is  situated  on  the  anterior  aspect  of  the  ascending  aorta 
and  commencement  of  the  arch,  pulsation  may  be  detected  by  pressm’e  between 
the  intercostal  spaces  on  the  right  side  of  the  sternum,  and  a thrill,  as  well  as 
distinct  impulse,  may  often  be  felt  over  that  side  of  the  chest,  before  any 
external  tmnour  becomes  visible  ; thus  simulating  the  beat  of  the  heart,  in 
addition  and  opposite  to  the  seat  of  the  true  cardiac  impulse.  As  the 
anemlsm  increases  an  external  tumour  appears,  the  wall  of  the  chest  becoming 
absorbed  and  perforated  opposite  the  point  of  greatest  impulse. 

2.  When  an  aneurism  springs  from  the  summit  of  the  arch,  a pulsating 
tumour  appears  at  the  root  of  the  neck,  behind  or  even  above  the  margin  of 
the  sternum,  most  commonly  towards  the  right  side,  and  occasionally  rises 
so  high  out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the 
risk  of  being  confounded  with  aneurism  of  the  brachio-cephalic  or  carotid 
artery  (Fig.  470,  p.  170).  This  eiTor,  which  has  frequently  been  committed, 
and  which  has  led  to  operations  on  the  arteries  at  the  root  of  the  neck,  may 
usually  be  avoided,  except  in  the  case  of  the  brachio-cephalic,  by  the  im- 
possibility of  tracing  with  the  finger  the  lower  boundary  of  the  tmnour,  and 
the  existence  of  distinct  dulness  on  percussion,  and  possibly  of  impulse  or  of 
auscultatory  evidence  of  aneurism,  below  the  level  of  the  upper  margin  of 
the  sternum  or  clavicle. 

3.  When  aneurism  springs  from  t\\Q  posterior  wall  in  the  descending  porta,  a 
pulsating  tumour  may  gradually  develop  to  one  side  of  the  spine  or  under  the 
scapula,  commoidy  on  the  left  side  ; and  it  may  attain  an  excessive  size,  frilly 
a.s  large  as  the  head  (Fig.  4(!4),  before  the  patient  is  destroyed  by  the  rupture 
of  the  tumour  extenially. 

Tukatmkxt. — In  the  great  majority  of  aneurisms  of  the  thoracic  aorta 
surgical  interference  is  impossible,  and  onr  sole  reliance  must  be  placed  on 
rest,  diet,  and  the  administration  of  iodide  of  potassium  (see  p.  1 10). 

Surgical  Treatment  of  Aneurism  of  the  Aortic  Arch. — The  idea 


SPECIAL  ANEURISMS. 


158 

of  trcatiiio-  aneurism  of  tlio  aortic  arcli  by  ligature  of  one  oi-  two  of  tlie 
main  arteries  at  the  root  of  the  neck,  orio-inated  in  the  results  of  an  operation 
performed  by  Christopher  Heath  in  ISdO  for  the  cure  of  a sipiposed  innominate 
aneurism  by  the  simultaneous  ligature  of  the  right  carotid  and  subclavian 
arteries.  The  patient,  a woman  of  intemperate  hahits,  suiwived  the  operation 
for  four  years,  appearing  for  a time  to  have  heen  benefited  by  it.  On  her 
death  it  was  found  that  the  aneurism  was  not  one  of  the  innominate  but  of 
the  ascending  aorta,  and  that  it  had  been  practically  cured  by  oi*  after  the 
operation.  Hr.  Cockle  about  the  same  time  was  engaged  in  a series  of 
interesting  observations  on  the  spontaneous  consolidation  of  aneurisms  of  the 
aortic  arch ; he  found  that  in  some  of  these  cases  the  left  carotid  artery  had 
become  occluded,  and  he  inferred  from  this  pathological  fact  that  ligature  of 
that  vessel  might  be  of  use  in  the  treatment  of  certain  forms  of  aneurism  of 
the  arch.  This  suggestion  was  acted  on  by  C.  Heath,  who,  in  1872,  tied  the 
left  carotid  artery  in  a patient  of  Dr.  Cockle’s  affected  with  aneurism  of  the 
ascending  and  transverse  portions  of  the  arch.  The  patient  was  benefited  l>y 
the  operation.  Harwell  has  operated  in  two  cases,  in  one  with  advantage. 
In  the  other,  in  which  the  left  subclavian  was  also  tied,  the  patient  died, 
apparently  uninfluenced  for  good  or  ill  by  the  operation.  Heath’s  second  case 
of  ligature  of  the  left  carotid  proved  fatal  by  syncope.  In  all,  the  operation 
appears  to  have  been  done  13  times  (Ashurst) — in  six  cases  with  more  or  less 
benefit.  In  at  least  four  of  these  cases  the  arteiy  was  ligatured  on  the 
supposition  that  the  aneurism  was  situated  at  the  root  of  the  carotid,  when, 
in  reality,  it  occupied  the  arch.  Harwell  states  that,  in  those  aneurisms  which 
spring  from  the  aorta  beyond  the  left  carotid,  ligature  of  this  vessel  will  do 
more  harm  than  good,  and  that  the  operation  should  be  confined  to  those  in 
which  the  tumour  appears  on  the  left  side,  but  not  far  from  the  median  line, 
and  rises  into  the  episternal  notch  or  under  the  left  sterno-mastoid. 

The  Simultaneous  Ligature  of  the  Right  Carotid  and  Right 
Subclavian  Arteries  for  aneurism  of  the  aortic  arch  has,  according  to 
Harwell,  been  done  in  three  cases  only  for  aneurism  diagnosed  as  aortic  before 
the  operation.  In  some  other  cases,  as  the  one  referred  to  above,  diagnosed 
erroneously  as  innominate,  but  pro'\dng  in  reality  to  be  aortic  aneurism,  it  has 
also  been  done.  In  the  three  cases  of  recognized  aortic  aneurism  the  opera- 
tions were  done  by  Harwell,  Lediard,  and  Wyeth.  In  aU,  the  “ Ox-aorta 
ligature”  was  used,  and  the  patients  lived  15  months,  8^  months,  and  1 year 
respectively  after  the  operation  (Harwell). 

The  li mature  of  one  or  more  of  the  main  arteries  at  the  root  of  the  neck 
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for  the  cure  of  aneurism  of  the  aortic  arch  involves  a new  principle  in  the 
treatment  of  that  disease  ; one  that  differs  in  all  respects  from  that  in  wiiich 
the  cure  of  an  ordinary  external  aneurism  is  effected.  Hy  whateA'er  way  the 
Surgeon  acts,  whether  by  the  Hunterian  or  the  distal  ligature,  by  compression 
with  instrument  or  finger,  he  seeks  one  common  result,  viz.,  the  arrest  or 
retardation  of  the  circulation  through  the  sac  so  as  to  facilitate  the  deposit  of 
laminated  fibrine  or  firm  clot.  He  usually  acts  directly  upon  tlie  artery  that 
is  the  seat  of  the  disease,  and  in  all  cases  of  the  Hunterian  operation,  or  of 
arterial  compression,  the  supply  of  blood  sent  into  the  sac  is  most  materially 
diminished,  if  not  altogether  arrested.  Hut  in  the  treatment  of  aortic 
aneurisms  by  ligature  of  the  left  carotid  only,  or  by  that  of  the  right 
carotid  at  its  root,  and  of  the  right  subclavian  in  the  third  part  of  its 
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course,  he  not  only  does  not  diniinisli  or  retard  the  flow  of  blood  through 
the  aorta  or  lessen  the  quantity  sent  into  the  aneurisinal  sac,  but  as  the 
volume  of  blood  ejected  from  the  left  ventricle  at  each  systole  continues 
unchanged,  a larger  blood-stream  must  actually  be  thrown  into  the  aorta 
beyond  the  point  at  which  the  deligatcd  vessel  is  given  oft',  equal  in  amount 
to  what  would  normally  have  passed  into  the  artery  that  has  been  tied. 
By  thus  increasing  the  volume  of  blood  in  that  portion  of  the  arch  of  the 
aorta  beyond  the  giving  oft'  of  the  ligatured  artery,  an  increased  pressure  will 
be  thrown  upon  the  whole  interior  of  the  vessel  and  of  any  aneurisinal  sac  that 
springs  from  it.  Thus,  the  very  reverse  of  what  happens  in  the  Hunterian  or 
ordinary  distal  operation,  takes  place  when  one  or  more  of  the  primary 
branches  of  the  aortic  arch  is  tied.  And  if  a cure  of  an  aneurism  in  this 
situation  be  thus  effected,  it  must  be  on  a new  principle,  different  from  any 
that  has  yet  guided  the  Surgeon  in  the  treatment  of  this  disease. 

That  some  benefit  appears  to  have  followed  these  operations  in  a few  of  the 
cases  is  undoubted ; but  how  much  of  this  may  be  fairly  attributed  to  the 
dhect  influence  of  the  operation  appears  to  me  to  be  very  uncertain.  For  it 
cannot  be  doubted  that  the  confinement  to  bed  after  the  operation,  and  the 
more  careful  and  regulated  life  that  would  be  led  by  those  who  had  been 
subjected  to  so  serious  a procedure,  must  exercise  a very  directly  beneficial 
influence  upon  any  internal  aneurism ; and  it  may  fairly  be  a question  whether 
an  aneurisinal  patient,  subjected  to  an  operation  that  would  require  confine- 
ment to  bed  or  at  least  absolute  quietude  for  several  weeks  and  subsequently 
necessitate  a quiet  and  carefully  regulated  life,  would  not  derive  as  much 
benefit  as  have  the  patients  in  whose  necks  large  arteries  have  been  tied  for 
the  cure  of  aortic  or  even  of  most  innominate  aneurisms. 

The  necessity  for  hesitation  in  the  adoption  of  these  operations  for  the  cure 
of  aortic  aneurism  appears  to  me  to  be  strengthened  by  the  acknowledged 
difticulty  in  effecting  a correct  diagnosis,  in  many  cases,  of  the  exact  seat  of 
the  aneurism,  whether  it  be  innominate  or  aortic,  or  both,  or,  if  aortic,  from 
what  part  of  the  arch  it  springs  ; and  also  in  determining  with  absolute 
certainty  whether  a given  intrathoracic  tumour  be  an  aneurism  or  not. 

The  immediate  danger  of  these  operations,  whether  done  for  aortic  or 
innominate  aneurism,  is  also  very  considerable.  A very  large  proportion  of 
the  patients  so  operated  on  died  ivithin  a fortnight,  and  in  some  cases  death 
resulted  immediately  or  within  a few  hours  consequent  on  the  disturbance  of  the 
circulation  through  the  brain  by  the  ligature  of  one  of  the  greater  arteries 
springing  from  the  arch. 

Another  fact  of  much  importance  that  cannot  be  ignored  in  considering  the 
advisability  of  subjecting  a patient  with  supposed  aortic  aneurism  to  the 
operation  of  ligature  of  the  carotid  and  subclavian  arteries  is  the  undoubted 
very  slow  progress  and  ]U’olonged  duration  of  many  of  these  aneurisins,  and 
the  possibility  of  a spontaneous  cure  in  some.  Patients  with  aortic  aneurisms 
fre(|uently  live  for  several  years  after  the  disease  has  been  recognized.  Under 
]>roper  constitutional  treatment  the  sev'erity  of  the  symptoms  may  be  greatly 
mitigated,  and  in  all  probability  the  chances  of  cure  would  be  about  equal 
unrler  the  two  modes  of  treatment — the  strictly  surgical  and  the  medical — 
whilst  that  of  speedy  or  of  sudden  death  would  he  more  likely  to  occur  to 
those  sulqccted  to  the  operation. 

Home  Hurgeons  have  tried  to  obtain  consolidation  of  the  tumour  bv 
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coa^yiilatiiio-  its  contoiits  by  thrastino-  coils  of  iroii-wii'c  or  cat^mt  iuto  its 
interior,  but  it  need  scarcely  be  said  that  in  no  case  has  any  permanent 
success  attended  snch  procedures. 

The  rapid  solidification  of  a lar>'-e  aortic  aneurism  is  not  unattended  by 
danger  ; so  long  as  the  contents  are  fluid  the  patient  goes  on  fairly  well,  but 
if  tliey  rapidly  solidify  the  pressure  of  the  tumour  leads  to  great  distress  and 
rapidly  hastens  the  patient’s  death. 

The  mode  of  treatment  which  has  been  more  frequently  adopted  in  aortic 
aneurism  than  any  other  is  galvano-puncture ; and  in  well-selected  cases  this 
may  be  productiA'e  of  considerable  good,  or  even  occasionally  lead  to  a complete 
cure.  In  27  cases  of  aortic  aneurism  thus  treated,  which  have  been  collected 
by  John  Duncan,  o were  cured,  10  relieved,  9 unrelieved,  and  8 died.  Experi- 
ence has  shown  that  with  the  latest  improvements  in  the  operation — well 
insulated  needles  and  a suitable  battery — there  is  scarcely  any  danger  to  life, 
and  that,  even  where  it  does  no  good,  it  does  no  harm.  It  has  been  applied  in 
all  stages  of  the  disease,  from  the  time  when  the  tumour  becomes  sufficiently 
superficial  to  allow  the  safe  introduction  of  the  needles,  to  the  time  when  it 
has  perforated  the  chest- wall,  and  is  on  the  point  of  bursting.  In  one  of  John 
Duncan’s  cases,  the  life  of  the  patient  Avas  undoubtedly  prolonged  for  nearly 
tlmee  months  after  the  time  at  AAdiich,  if  left  to  itself,  the  aneurism  would  have 
burst  externally.  The  cases  best  suited  for  galvano-punctm-e,  and  in  which 
even  a cure  may  be  occasionally  hoped  for,  are  those  in  Avhich  the  tumour  is 
of  slow  groAvth,  has  not  yet  perforated  the  chest-AA'all,  and  in  Avhich  it  can  be 
diagnosed  as  sacculated  and  communicating  with  the  aorta  by  a comparatiA'ely 
small  opening.  It  is  important  also  that  the  patient’s  health  should  not  be  too 
much  broken  by  suffering  or  visceral  disease.  When  the  tumour  projects 
through  the  parietes  of  the  thorax,  forming  a secondary  sac  outside,  the  pros- 
pect of  cure  is  infinitesimally  small ; but  even  then,  progress  may  be  delayed, 
and  much  relief  given  to  the  patient.  If  the  tumour  have  become  diffused,  as 
may  occur  Avhen  it  points  in  the  back,  galvano-punctm’e  can  only  do  harm  by 
increasing  the  tendency  to  inflammation  and  suppuration  akeady  existing. 
For  the  details  of  the  operation,  see  page  149. 

There  is  one  point  in  the  treatment  of  some  forms  of  aortic  aneimism, 
that  falls  within  the  province  of  the  Surgeon,  and  on  which  his  opinion 
may  be  sought.  I mean  the  advisability  of  opening  the  windpipe,  to  relieve 
the  patient  from  the  distress  occasioned  by  the  laryngeal  spasm  that  commonly 
attends  many  of  these  cases.  The  decision  of  this  question  is  always  an 
anxious  one  ; for  it  must  be  borne  in  mind  that,  as  the  disease  that  occasions 
the  spasm  of  the  larynx  is  necessarily  and  inevitably  fatal,  the  opeiution  can  be 
expected  to  give  only  temporary  relief,  and  at  most  but  a brief  prolongation 
of  life. 

In  determining  this  question,  the  Surgeon  must  bear  in  mind  that  simple 
laryngeal  spasm  is  rarely,  if  CA-er,  the  cause  of  death  in  aortic  aneurism  ; that, 
although  the  patient  may  suffer  greatly  from  this  complication,  he  does  not 
die  of  it ; but  that  the  ultimate  cause  of  death  is  usually  intrathoracic  pressure, 
rupture  of  the  sac  internally  or  externally,  or  exhaustion.  The  operation, 
therefore,  Avould  be  justifiable  in  those  cases  only  in  Avhich  it  could  be  deter- 
mined that  the  spasmodic  dyspnoea  Avas  purely  laiyngeal,  and  AA’as  not  depen- 
dent on  compression  of  the  air-passages  Avithin  the  chest  by  the  aneurismal 
tumour,  but  simply  on  the  irritation  produced  by  the  inqfiication  of  the  left 
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recurrent  laiyiigeal  nerve.  Such  cases  arc  very  rare  pathologically,  and 
necessarily  most  difficult  ol‘  accurate  diagnosis.  As  the  Surgeon  will  usually 
get  the  credit  of  having  killed  the  patient  if  he  be  induced  to  perforin  the 
operation,  and  the  relief  be  not  immediate  and  great,  I would  advise  him  not 
to  operate  unless  the  diagnosis  be  most  clear,  or  in  circumstances  of  imminent 
death  from  uncomplicated  laryngeal  spasm,  with  the  view  of  affording  immediate, 
even  if  it  be  temporary,  relief.  If  any  operation  be  done,  it  should  certainly  be 
laryugotomy,  and  not  tracheotomy. 

ANEUBISM  OF  THE  INNOMINATE  ABTERY. 

Aneurisms  of  this  artery  are  very  frequently  accompanied  by  dilatation  or 
actual  aneurism  of  the  aorta.  Innominate  aneurisms  may  be  either  of  the 
tubular  or  the  sacculated  kind,  and  usually  give  rise  to  a train  of  serious  and 
dangerous  symptoms,  from  their  pressure  upon  important  parts  in  their 
neighbourhood.  Indeed,  a glance  at  the  relations  of  this  artery  will  show  the 
important  effects  that  must  be  produced  by  the  pressure  of  a tumour 
springing  from  it.  Before  it  lies  the  left  innominate  vein,  to  the  outer  side  are 
the  lower  cervical  cardiac  branch  of  the  pneumogastric,  the  right  innominate 
vein,  the  right  pneumogastric  and  the  pleura  ; behind  it  and  to  its  inner  side 
is  the  trachea.  An  aneurismal  tumour  of  the  innominate  artery  may  extend 
backwards  so  as  to  come  into  relation  with  the  oesophagus,  and  upwards  so  as 
to  press  on  the  right  recurrent  laryngeal. 

SY3IPT03IS. — The  general  symptoms  of  an  aneurism  of  this  artery  are  the 
existence  of  a pulsating  tumour  of  a globular  shape  behind  the  right  sterno- 
clavicular articulation,  attended  with  pain,  and  perhaps  oedema  of  the  right 
side  of  the  face  and  arm,  with  some  difficidty  in  respiration,  laryngeal  cough, 
and  dysphagia.  The  tumour  is  usually  soft  and  compressible,  filling  up  more 
or  less  completely  the  hollow  above  the  sternum,  and  even  rising  as  high  in 
the  neck  as  the  lower  margin  of  the  cricoid  cartilage  ; it  pushes  forwards,  first 
the  sternal,  and  afterwards  the  cla-\dcular  portion  of  the  sterno-mastoid  muscle, 
and  has  occasionally  been  seen  to  extend  into  the  posterior  inferior  triangle  of 
the  neck ; and,  indeed,  is  generally  most  distinctly  defined  towards  its  brachial 
aspect.  In  some  cases  no  tumour  rises  into  the  neck,  but  the  sternum, 
clavicle,  and  costal  cartilage  of  the  first  rib,  are  found  to  be  considerably 
pushed  forwards  beyond  their  natural  level.  In  the  space  around  the  right 
stemo-clavicular  articulation,  and  about  the  upper  part  of  the  sternum,  there 
will  be  dulness  on  percussion,  and  marked  pulsation  is  often  felt  in  .the  first 
intercostal  space.  In  very  many  instances  there  is  no  bruit,  but  merely  a 
strong  impulse  with  the  heart’s  sounds,  as  distinct  as  in  the  cardiac  region,  or 
even  more  so  ; but  in  other  cases  there  may  be  every  variety  of  bruit. 

Pressure-Effects. — The  most  important  symptoms  are  occasioned  perhaps 
by  the  pressure-effects  of  the  tumour  upon  the  neighbouring  parts,  affecting  the 
pulse,  the  venous  circulation,  the  nerves,  respiration,  and  deglutition. 

The  Pulse  is  iLsually  influenced,  being  much  smaller  and  feebler  in  the 
radial  artery  of  the  affected  than  of  the  sound  side,  and  in  some  instances 
being  completely  arrested  ; owing,  doubtless,  to  pressure  on  or  occlusion  of 
the  subclavian.  The  pulsation  in  the  right  carotid  and  its  branches  is  also 
frequently  much  less  powerful  than  in  the  opposite  vessel.  These  signs  com- 
monly occur  iKjfore  any  extenial  tumour  is  seen  or  can  be  felt,  and  hence  con- 
stitute an  important  element  in  the  early  diagnosis  of  the  disease. 
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Enlargement  of  the  Superficial  Veins  of  tlie  neck  and  right  upper 
extremity  is  of  frequent  occurrence,  the  external  jugular  being  the  vessel  that 
is  usually  first  evidently  dilated  ; at  a more  advanced  period  the  superficial  sub- 
cutaneous veins  of  the  upper  part  of  the  right  side  of  the  chest  often  become 
tortuous  and  form  a dense  plexus  in  this  situation,  while  many  anastomose  with 
the  cephalic  and  thoracic  veins  above,  and  the  superficial  epigasti'ic  below.  As 
the  pressure  increases,  oedema  commences  in  the  right  eyelids  and  hand,  and 
may  speedily  extend  to  the  whole  of  the  head,  face,  and  arm,  which  become 
hard  and  brawny  in  consequence  of  serous  infiltration.  In  one  instance  I have 
seen  the  left  arm  become  suddenly  oedematous,  the  left  innominate  vein  being 
pressed  upon.  In  these  cases  the  eyes  become  staring  and  prominent,  and  the 
lips,  nose,  and  features  livid  and  turgid  with  blood,  as  Avell  as  oedematous,  so 
as  to  greatly  alter  the  expression  of  the  countenance. 

Fain  of  a dull  aching  character  is  experienced  in  the  situation  of  the 
tumour,  from  the  compression  of  the  neighbouring  structures.  But  in  the 
later  stages  of  the  disease  the  patient  often  experiences  sharp  shooting  pains, 
apparently  of  a rheumatic  or  neuralgic  character,  in  the  arm  and  the  side  of 
the  head  and  face,  arising  from  pressure  upon,  and  irritation  of,  nerves  of  the 
cervical  and  brachial  plexuses.  Taking  the  course  of  the  ascending  and  de- 
scending filaments  of  the  cervical  plexus,  the  pain  shoots  up  the  side  of  the 
head  and  neck,  and  over  the  shoulder  and  upper  part  of  the  chest ; or,  from 
pressure  upon  the  brachial  plexus,  it  radiates  down  the  hand  and  arm,  being 
usually  especially  severe  about  the  elbow  and  fingers.  The  muscular  power  of 

the  right  arm  also  commonly  becomes 
impaired.  Persistent  dilatation  of  the 
vessels,  with  sweating  of  one  side  of  the 
face,  occasionally  occui’S  from  pressure 
on  the  sympathetic. 

Dyspnoea  is  of  very  common  occur- 1 
rence,  and  of  very  varying  degrees  of 
intensity,  from  slight  difiiculty  in, 
breathing  up  to  fatal  asphyxia.  It| 

may  proceed  either  from  compression  of 
the  recurrent  nerve,  or  from  pressure) 
on  the  trachea.  When  it  depends  on, 
the  former  condition,  the  voice  is 
hoarse,  husky,  or  whispering ; and 
there  is  a dry,  croupy,  and  paroxysmal 
cough,  usually  accompanied  by  expec 
toration  of  thin  fr'othy  mucus.  In| 
these  cases,  after  death,  the  right  re-l 
current  nerve  will  be  found  to  bej 
stretched  out  and  greatly  elongated  by^ 
the  pressure  of  the  tumour  (Fig.  466).i: 
Compression  of  the  trachea,  which  becomes  flattened  and  curved  over  to  the»' 
left  side  by  the  protrusion  of  the  tumour,  is  a common  cause  of  d}spnoca„, 
and  is  not  unfrequently  associated  with  pressure  on  the  recuiicnt  nei\e. 

The  laryngeal  dyspnoea  in  these  cases  is  analogous  to  that  v Inch  occui’S  inii 
aortic  aneurisms  (p.  155)  ; the  only  difference  being,  that  in  one  case  it  is  duei' 
to  pressure  upon  and  paralysis  of  the  muscles  supplied  by  the  right ; in  the*: 


Fig.  466.— Aneurism  of  the  Innominate  Artery 
compressing  and  stretching  tlie  Recurrent  La- 
ryngeal Nerve,  and  pushing  the  Trachea  to  the 
Left  Side.  (Back  View.) 
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other,  of  those  to  wliicli  the  left  recurrent  nerve  is  distributed.  It  is  the 
paralysis  of  the  crico-aryteuoideus  j)osticus  muscle  that  is  so  especially  dis- 
tressing and  dangerous  ; for  by  its  jmralysis  the  corresponding  side  of  the 
glottis  is  closed.  IMore  rarely  by  far,  the  right  bronchus  is  compressed  by  the 
extension  of  the  tumour  downwards. 

Dysphagia  is  of  sufficiently  frequent  occurrence,  and  varies  from  slight 
uneasiness  in  deglutition  to  an  impossibility  of  swallowing  anything  except 
fluids.  I have  never  seen  it  occur  Avithout  having  been  preceded  by  dyspnoea; 
and,  in  every  instance  that  has  fallen  under  my  observation,  it  has  been  asso- 
ciated with  laryngeal  dyspnoea.  The  coincidence  of  these  two  symptoms  is 
readily  explained  by  the  anatomy  of  the  parts  ; the  recurrent  nerve,  lying  be- 
tween the  sac  and  oesophagus,  must  suffer  compression  before  the  mucous  canal 
be  interfered  with. 

Progxosis. — The  prognosis  of  brachio-cephalic  aneurism  is  in  the  highest 
degree  unfavourable,  though  the  disease  frequently  does  not  run  a rapid  course. 
If  it  extend  upwards  and  outwards,  the  tumour  may  acquire  a very  large  size 
before  any  very  important  organ  or  part  is  implicated  ; but  if  it  press  back- 
wards and  iuAvards,  it  may  prove  fatal  at  an  early  period.  I know  of  but 
one  case  of  spontaneous  cure  (reported  by  J.  Ogle),  and  but  few  instances  in 
which  the  rupture  of  the  sac  has  taken  place.  The  most  frequent  cause  of 
death  is  asphyxia,  from  spasmodic  closure  or  paralysis  of  the  larynx  induced  by 
pressure  on  the  recuiTent  nerve  ; or  from  pressure  on  the  trachea. 

Diagnosis. — The  diagnosis  of  innominate  anein-ism  is  usually  sufficiently 
easy,  if  attention  be  paid  to  the  symptoms  that  have  just  been  detailed.  But 
at  times  the  difficulty  is  so  great  as  to  baffle  the  most  sagacious  Physicians 
and  most  experienced  Surgeons  ; that  Avhich  has  during  life  been  considered 
to  be  an  aneurism  of  the  innominate  artery,  having,  after  death,  proved 
to  be  one  of  the  summit  of  the  aortic  arch  rising  up  into  the  root  of 
the  neck  behind  the  right  steriio-mastoid,  or  overlapping  the  brachio- 
cephalic trunk.  The  task  of  overcoming  this  difficulty  in  diagnosis  must 
be  left  to  the  tact  of  the  Sui’geon.  But  it  is  impossible  to  OA'er-estimate 
its  importance,  when  the  question  of  ligaturing  the  arteries  at  the  root  of  the 
neck  for  a supposed  innominate  aneurism  is  contemplated  ; for,  in  at  least 
three  cases  in  which  this  operation  has  been  done,  the  arch  of  the  aorta  has 
been  found  to  be  the  seat  of  disease,  the  innominate  in  two  of  the  cases  being 
unaffected  by  aneurism.  I am  acquainted  also  with  a fourth  case,  in  which 
the  operation  Avas  commenced,  but  was  abandoned,  as  the  subclavian  could 
not  be  reached  ; the  patient  dying  a few  days  afterwards,  the  aneurism  AV'as 
fonnd  to  be  aortic,  rising  up  into  the  root  of  the  neck,  the  innominate  being 
sound. 

Treatment. — There  are  several  instances  on  record  in  A\diich  a properly 
conducted  course  of  constitutional  treatment  has  cured  the  patient ; thus  a, case 
of  Luke’s  was  permanently  cured  by  small  and  repeated  bleedings,  conjoined 
Avith  the  administration  of  digitalis.  In  connection  with  such  treatment,  distal 
pressure  might  be  employed,  as  in  a case  that  deriA’cd  benefit  from  this  plan 
in  Syine’s  hands. 

In  aneurism  of  the  innominate,  the  A'essel  is  so  short,  and  the  sac  so  situated, 
that  it  is  impossible  to  attempt  to  apply  a ligature  on  the  cai'diac  side  of  the 
tumour.  What  resource,  then,  does  surgery  offer  in  these  cases  beyond  the 
employment  of  constitutional  and  dietetic  means  ? It  may  be  answered  to 
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this,  tliat,  if  tiiese  measures  fail  in  arresting  the  disease,  our  choice  must  lie 
between  two  alternatives  ; leaving  the  patient  to  his  fate,  or  having  i-ecourse 
to  the  application  of  the  ligature  on  the  distal  side  of  the  tumour.  On 
looking  at  the  innominate  artery  Avith  reference  to  the  distal  operation,  we 
are  struck  by  two  peculiarities  in  the  vessel,  Avhich  must  necessarily  modify 
to  a considerable  extent  not  only  the  seat  of  the  operation,  but  the  principle 
on  which  it  is  conducted.  The  first  peculiarity  to  which  I allude  is  the 
shortness  of  the  trunk,  which  makes  it  impossible  to  apply  the  ligature  to 
the  vessel  itself,  but  renders  it  uecessary  to  deligate  one  or  both  of  its  terminal 
branches.  The  other  peculiarity  is,  that  in  no  circumstances  can  these  vessels 


Fig.  467. 
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Fig.  469. 


Bracliio-ceijhalic  Aneurism  : Bracliio-cephalic  Aneurism  : 

Ligatui-e  of  the  Subclavian  Ligature  of  the  Carotid  only, 

only. 


Brachio-cephalic  Aneurism  • 
Ligatm-e  of  the  Subcla\nait 
and  Carotid. 
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be  so  ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  artery  ; for 
although  the  circulation  through  the  carotid  may  be  entirely  stopped,  yet  if 
is  impossible,  from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian  af 
any  point  except  beyond  the  scaleni ; hence  that  blood  which  is  destined  foi 
the  supply  of  the  branches  of  this  vessel — the  vertebral,  the  thyroid  axis|  ' 
the  internal  mammary,  and  the  first  intercostal — must  continue  to  be  pro* 
pelled  into  and  through  the  sac.  Three  distinct  modifications  of  the  dista|  r 
operation  have  been  proposed  and  resorted  to  for  the  cure  of  aneurisms  ii^ 


this  situation  : 1.  Ligature  of  the  Subclavian  alone  : 2.  Ligature  of  th 
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Carotid  alone  ; and  3.  Ligature  of  Both  Vessels  with  an  interval  of  gi-eater  0 
less  extent. 

1.  Ligature  of  the  Subclavian  only  (Fig.  467)  has  been  practii 
by  Dupuytren,  Wardrop,  Laugier,  and  Broca.  Diipuytren’s  and  Laugier’|iryi 
cases  were  soon  fatal,  and  Broca’s  experienced  no  relief  and  died  in  si 
months.  In  Wardrop’s  case  the  tumour  diminished  and  the  patient  surnvei  n 
for  two  years.  This  partial  success  may  fairly  be  attributed  in  a greang 
measure  to  the  accident  of  the  carotid  having  been  occluded  by  the  disease  *!«i 
The  results  of  this  practice  have  certainly  not  been  sufficiently  favourable  t tkl 
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justify  the  Surgeon  in  repeating  an  attempt  of  this  kind,  opposed  as  it  is  to 
the  known  principles  on  which  the  distal  operation  effects  a cure.*  For,  sup- 
posing, as  we  may  sjifely  do,  with  AVardrop,  that  only  one-third  of  the  blood 
that  is  sent  into  the  innominate  finds  its  way  through  the  cxtra-scalenal  por- 
tion of  the  subclavian,  the  remainder  being  destined  for  its  branches  and  the 
airotid  in  equal  proportions,  what  fact  can  be  adduced  or  pi'iiiciple  laid  down 
from  which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close  pi-oximity 
to  the  heart,  by  cutting  oft'  for  a short  time  only  so  small  a proportion  as  one- 
third  of  the  supply  of  blood  sent  into  it  ? As  soon  as  tlie  collateral  vessels 
have  dilated  the  flow  of  blood  through  the  artery  will  be  the  same  as  before 
the  operation,  as  the  supply  of  blood  to  the  upper  limb  is  maintained  by  means 
of  the  anastomoses  of  the  branches  of  the  first  and  second  part  of  the  sub- 
cUn  ian  with  those  of  the  axillary  artery. 

2.  Ligature  of  the  Carotid  only  (Pig.  4G8)  for  innominate  aneurism 
• was  first  performed  by  Evans  in  1828.  The  tmnour  diminished  for  a few  days 
. after  operation,  but  at  the  end  of  seven  days  inflammation  of  the  sac  set  in, 

' followed  by  obliteration  of  arteries  of  right  arm  and  the  branches  of  the 

carotid.  At  the  end  of  a year  tumour  still  existed,  with  constant  pulsation. 

. Next  year  the  sac  suppurated,  and  discharged  much  pus.  Since  that  time  the 
( operation  has  been  repeated  by  Mott,  Aston  Key,  Fergusson,  Hutchinson,  Piro- 
j goff,  and  many  others,  amounting  in  all,  according  to  Holmes,  to  nineteen  cases. 

In  only  one  case,  that  operated  on  by  Evans,  does  the  disease  appear  to  have  been 
’ materially  benefited  ; and  in  that  instance  the  good  effects  can  scarcely  be 
I attributed  to  the  operation,  but  must  rather  be  looked  upon  as  the  result  of 
i suppuration  of  the  sac  and  consequent  obliteration  of  the  arteries  of  the  arm 
1 and  head  of  the  affected  side.  Key’s  patient  died  in  consequence  of  the  left 
■ carotid  becoming  occluded  and  the  brain  being  deprived  of  its  proper  supply 
. of  blood  ; and  in  several  other  cases  death  is  referred  to  hemij)legia  and 
t other  cerebral  diseases. 

3.  The  Carotid  and  Subclavian  Arteries  (Fig.  4G9)  were  tied  simul- 
I taneously  for  the  relief  of  innominate  aneimsm  for  the  first  time  by  Rossi  in 

1843,  but  there  is  some  doubt  as  to  the  part  of  the  artery  to  which  the  ligatiu’c 
' was  applied.  Since  that  time  the  operation  has  been  performed  by  Dm-ham, 

1 Holmes,  McCarthy,  AVeir,  Lane,  Pollock,  Stimson,  Little,  Langley  Browne, 

. Barwell,  Bergman  n,  and  others.  According  to  Holmes  the  total  number  of 
» cases  up  to  1882  amounted  to  twenty,  to  which  Bergmann’s  case  must  be 
t added.  In  seven  cases,  marked  improvement  followed  the  operation.  Stimson’s 
1 patient  survived  the  operation  twenty-one  months.  Four  months  after  the 
i operation  he  was  suddenly  attacked  by  left  hemiplegia  and  aphasia  after  which  the 
I tumour  diminished  in  size  rapidly.  He  partially  recovered  from  the  paralysis. 

- After  death  the  third  part  of  the  subclavian  and  the  carotid  Avere  ascertained 
3 to  be  obliterated  ; the  sac  of  the  aneurism  was  about  the  size  of  a hen’s  egg, 
i and  communicated  with  the  subclavian,  all  the  branches  of  Avhich,  except 
t the  internal  mammary  (which  could  not  be  found)  were  patent.  Little’s  case 
S lived  three-arid-a-half  yeara,  dying  at  last  of  pleurisy.  The  aneurism  was 
) practically  cured,  Init  a channel  existed  through  it  to  the  subclavian.  Of 
J Banvell’s  four  cases,  one  died  from  the  anmsthetic,  and  three  were  successful. 

OperatioriH  for  Iimoniiimte  AneuriKiu  given  in  former  editions  have  not  been  reproduced, 
M the  ntunlHjr  has  so  greatly  increased  of  lute  years  as  to  iimke  it  iniiMmsible  to  record  all  without  occuovinJ 
too  much  space.  * ^ 
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One  died  three  nioiitlis  after  tlic  0])eratioii  of  Ijronchitis,  and  the  second  died 
two  years  after  also  of  broncliitis,  and  in  hotli  of  these  the  disease  was 
practically  cured.  The  third  remains  well  up  to  the  present  time.  In 
Browne’s  and  Ber«-manii’s  cases  the  improvement  continued  up  to  the  last 
report.  Of  the  fatal  cases,  four  died  from  rn];)ture  of  the  sac,  one  from  heemor- 
rhag-e  from  the  ligatured  arteries,  one  from  shock,  one  from  Inemorrhage  from 
the  sac,  one  from  exhaustion,  one  from  asphyxia,  one  from  the  ana3Sthetic,  two 
fr-om  the  unrelieved  progress  of  the  aneurism,  and  in  two  the  cause  of  death 
was  doubtful.  Th6  operation  was  attempted  in  another  case  by  Chevers,  but 
the  subclavian  vein  was  wounded,  and  the  patient  died  in  two  hours. 

The  carotid  and  subclavian  have  also  been  tied  consecutively  at  intervals 
varying  from  two  years  to  one  month,  in  six  cases,  by  Fearn,  Wickham, 
Malgaigne,  Mott,  Bickersteth,  and  Adams  and  Treves.  In  all  cases  the 
carotid  was  tied  first.  In  Fearn’s  case  two  years  elapsed  between  tlie  opera- 
tions, and  the  patient  died  four  months  after  the  subclavian  was  tied,  of 
pleui’isy.  The  aneurism  was  found  to  be  consolidated,  with  the  exception  of  a 
channel  leading  to  the  subclavian.  In  Wickham’s  case  relief  followed  the 
ligature  of  the  carotid,  but  symptoms  soon  returned,  and  the  subclavian  was 
tied  about  six  weeks  afterwards,  but  without  effect,  the  patient  dying  in  two- 
and-a-half  months  from  rupture  of  the  sac.  In  Mott’s  case  a practical  cure 
resulted,  the  23atient  dying  of  phthisis  three  years  after  the  second  operation. 
In  Adams  and  Treves’  case  the  aneurism  was  consolidated,  but  death  took 
place  108  days  after  the  second  operation  from  rupture  of  the  sac  of  an  aortic 
aneurism.  In  the  remaining  cases  no  benefit  was  derived  from  the  operation. 

A rhurm  of  the  cases  of  aneurism  of  the  innominate,  in  which  the  oiDeration 
of  ligaturing  one  or  both  arteries  beyond  the  sac  has  been  performed,  havmg 
thus  been  given,  the  question  arises  whether  these  operations,  or  any  of  them, 
should  retain  a j)lace  in  sm’gery.  This  question  may  be  examined  fr-om  two 
jDoints  of  view  : 1.  As  to  the  principle  on  which  these  operations  are  performed  ; 
and  2.  As  to  their  results  in  jDractice.  For  the  success  of  the  distal  operation, 
it  is  requisite  that  there  be  no  branch  given  off,  either  from  the  sac  or  between 
it  and  the  ligature  ; or  that  the  current  of  blood  through  the  sac  be  at  least  so 
far  diminished  as  to  admit  of  the  deposition  of  laminated  fibrine  in  sufficient 
quantity  to  fill  it  up,  by  a process  similar  to  that  Avhich  happens  in  a case  of 
aneurism  treated  by  the  Hunterian  method.  In  order  that  this  may  be  accom- 
jDlished,  it  is  certainly  necessary  that  the  greater  portion  of  the  blood  passing 
through  the  sac  be  arrested  ; for,  if  the  current  that  is  still  kept  up  be  too  free, 
the  tumour  will  continue  to  increase,  as  we  have  seen  happen  in  cases  of 
inguinal  aneurism  in  which  the  femoral  artery  has  been  ligatiu’ed  below  the 
epigastric  and  the  circumflex  ilii,  the  current  tlu-ough  which  has  been  sufficient 
to  feed  the  sac  in  such  way  that  a cure  could  not  be  accomplished.  If,  there- 
fore, but  one  of  the  vessels  leading  fr-om  the  brachio-cephalic,  as  the  subclavian 
beyond  the  scaleni,  be  tied,  and  but  a third  of  the  blood  circulating  through 
the  main  artery  be  arrested,  are  we  justified  in  hojDing  that  the  circulation 
through  the  sac  will  be  so  influenced  by  the  diversion  of  this  small  quantity, 
that  the  remaining  two-thirds  of  the  blood,  which  will  still  pass  through  for 
the  supply  of  the  carotid  and  the  branches  of  the  subclavian,  will  gradually 
dej^osit  those  fibrinous  laminm  by  which  obliteration  of  the  tumour  is  to  be 
effected  ? Should  we  not  rather  expect  that  the  larger  current  will  be  too 
powei-ful  to  allow  the  formation  of  these  layers,  and  will  continue  to  distend 
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the  sac  in  such  a way  as  to  prevent  its  contraction  ? Surely,  if  the  compara- 
tively small  and  feeble  streams  of  blood,  that  pass  through  the  epigastric  and 
circumflex  ilii,  are  sufflcient  to  interfere  with  the  cure  of  an  inguinal  aneurism 
after  the  distal  ligature  of  the  femoral,  the  strong  current  that  sweeps  through 
the  carotid  and  tlie  large  branches  springing  from  the  subclavian,  with  the  full 
force  derived  from  close  proximity  to  the  heart,  will  most  probably  be  sufficient 
to  prevent  all  lamination  in  an  aneurism  of  the  innominate.  That  the  aiTcst 
of  the  circulation  through  one  of  these  vessels  only  is  not  sufficient  to  influence 
materially  the  growth  of  the  aneurism,  is  evident  likewise  from  what  is  not 
im  frequently  observed  after  death  in  cases  of  this  kind — one  or  other  of  the 
vessels  being  found  compressed  and  obliterated  by  the  pressure  of  the  sac,  or 
plugged  by  fibrine,  and  yet  no  alteration  in  the  tumour  resulting.  These 
I cases,  which  are  tolerably  numerous,  would  of  themselves  have  been  sufficient 
to  prove  that  something  more  than  this  amount  of  obstruction  is  required,  in 
order  to  effect  proper  stratiflcation  of  fibrine  in  the  sac  ; and  if  we  turn  to  the 
result  of  the  twenty-three  cases  in  which  either  the  carotid  or  the  subclavian 
has  lx?en  ligatured,  we  shall  find  that  in  one  case  only,  that  operated  on  by 
‘ Evans  of  Belper,  has  a cure  been  effected  ; and  in  this  instance  how  was  it 
^ • accomplished  ? According  to  the  principle  on  which  it  was  attempted  to  be 
established  ? Certainly  not ; but,  as  will  be  seen  by  attention  to  the  details  of 
f the  case,  and  as  has  already  been  pointed  out  with  much  acuteness  by  Gruthrie, 
) by  the  accidental  setting  up  of  inflammation,  which  extended  to  the  sac,  and 
thus  obliterated  it. 

»In  the  case  (that  of  Mrs.  Denmark)  in  which  Wardrop  tied  the  subclavian 
I for  the  cure  of  aneurism  of  the  brachio-cephalic,  there  is  some  reason  to  doubt 
whether  the  arrest  of  the  progress  of  the  tumour  was  owing  to  the  ligature  of 
the  subclavian  arteiy,  or  whether  it  was  not  much  influenced  by  the  obstruc- 
J tion  which  existed  in  the  carotid  for  nine  days  after  the  operation,  during 
which  time  so  abmidant  a deposit  of  laminated  fibrine  might  have  occurred  as 
B to  an-est  the  progress  of  the  disease  for  some  length  of  time.  In  this  case, 
I also,  Guthrie  supposes  it  probable  that  the  inflammation  of  the  tumour  might 
have  led  to  its  obliteration. 

From  a careful  consideration  of  all  the  circumstances  of  the  cases  in  which 
ligature  of  one  vessel  only,  either  subclavian  or  carotid,  has  been  employed  for 
brachio-cephalic  aneurism,  we  are,  I think,  fully  justified  in  concluding  that  in 
sixteen  of  the  cases  the  fatal  result  was  accelerated,  occurring  as  a consequence 
of  the  ligature  of  the  vessel ; in  three  the  progress  of  the  disease  Avas  not 
materially  interfered  witli ; in  two  it  was  arrested,  the  patients  living  for 
twenty  months  and  two  years  respectively  ; in  one  the  result  was  uncertain, 
and  in  one  case  only  the  disease  was  cured.  The  improvement  in  two  of  the 
cases  was  the  result  of  accidental  circumstances,  which  Avere  unexpected,  and 
unconnected  in  any  Avay  Avith  the  principles  on  Avhich  the  operation  Avas.under- 
taken.  These  results  would  not,  in  my  opinion,  justify  any  Surgeon  in  again 
making  an  attempt  to  cure  an  innominate  aneurism  by  the  ligature  of  either 
the  suljclavian  or  the  carotid  artery  alone,  the  patient  having  been  directly 
killed  by  the  operation  in  two-thirds  of  the  cases.  Of  the  remaining  third,  in 
one-half  the  patients  recovered  from  the  operation,  but  the  disease  ran  its  course 
as  if  no  such  procedure  had  been  adopted  ; and  in  the  remaining  slender  per- 
centage of  cases  the  improvement  that  took  jdace  in  tAvo,  and  tlie  cure  iu  the 
one  .solitary  instance,  Avere  due  to  accidental  circumstances  uiicoimected  Avith 


1 


1 6 8 SPEC  I A L A NEURISMS. 

the  operation,  and  which  consequently  might  liave  developed  equally  if  none  had 
been  performed. 

We  have  yet  to  consider  the  operation  in  which  both  arteries  are  ligatured. 
This  double  opei-ation  may  either  be  performed  tuilh  an  intei'val  between  the 
application  of  the  two  ligatures,  sufficient  for  the  establishment  of  collateral 
circulation  ; or  the  two  vessels  may  be  ligatured  simultaneously.  The  fonner 
plan  has  been  adopted  in  six  cases  ; the  latter  in  twenty-one  ; not  a sufficient 
number  for  any  safe  deduction.  Of  the  six  cases  in  which  an  interval  inter- 
vened between  the  two  operations  the  tumour  seems  to  have  been  practically 
cured  in  three,  in  two  cases  no  relief  was  obtained,  and  one  died  directly  from 
the  operation.  In  the  twenty-one  cases  in  which  the  vessels  were  ligatured 
simultaneously,  death  took  place  directly  from  the  operation  in  four  ; the 
disease  was  unrelieved,  and  terminated  fatally  in  eight  ; in  two  the  cause  of 
death  is  somewhat  uncertain,  and  in  seven  great  benefit  or  a practical  cure 
resulted.  It  is  interesting  to  note  that  the  later  cases  have  been  the  most 
successful,  and  it  is  reasonable  to  hope  that  this  is  due  to  modern  improve- 
ments in  the  methods  of  tying  arteries  and  dressing  Avounds.  The  cases,  hoAV- 
ever,  are  not  yet  sufficiently  numerous  or  free  from  modifying  circumstances 
to  enable  us  to  draw  any  certain  inference  from  them : we  must  therefore 
revert  to  the  principle  on  Avhich  this  operation  should  be  undertaken.  This 
Avill  differ  materially,  according  to  Avhether  the  two  arteries  are  ligatured 
simultaneously,  or  Avith  a sufficient  interval  for  the  re-establishment  of 
collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  two-and-a-half  i 
months,  as  in  the  second  instance,  be  allowed  to  elapse  betAveen  the  ligature  of  j 
the  carotid  and  that  of  the  subclavian,  the  operation  reduces  itself  essentially  to 
that  of  the  ligature  of  a single  artery,  which,  as  has  already  been  shown,  is 
insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the  accom- 
plishment of  a cure.  If  the  patient  sur\dve  the  effect  of  the  ligature  of  the 
carotid  for  a few  weeks,  sufficient  time  will  have  been  afforded  for  the  proximal 
end  of  the  subclavian,  the  vertebral  artery,  and  the  thyroid  axis  to  take  upon 
themselves  a great  increase  of  development — the  collateral  circulation  being 
carried  on  by  them  and  not  by  the  left  carotid  ; so  that,  by  the  time  that  the 
subclavian  comes  to  be  ligatured  beyond  the  scaleni,  the  sac  will  still  continue 
to  be  traversed  by  a cimrent  of  blood  for  the  supply  of  the  branches  of  the  sub- 
clavian, dilated  beyond  their  normal  size,  in  consequence  of  the  task  of  supply- 
ing the  right  side  of  the  neck,  face,  head,  and  brain  being  principally  thrown 
upon  them.  This  current  through  the  proximal  end  of  the  subclaA'ian,  increased 
as  it  Avill  have  been  by  the  whole  of  that  blood  which  is  destined  to  supply  the 
place  of  that  Avhich  should  pass  by  the  carotid,  will  place  the  sac  in  nearly  the 
same  condition  as  it  was  before  the  ligature  ; and  Avill  consequently,  for  the 
reason  that  lias  already  been  given,  be  too  poAverful  for  a cure  to  take  place  in 
the  course  of  its  stream. 

It  noAv  remains  only  for  us  to  consider  the  simultaneous  ligature  of  both 
vessels — an  operation  that  has  been  performed  for  innominate  aneurism  tiventy-  j 
one  times.  In  reasoning  upon  the  simultaneous  ligature  of  the  two  A’essels,  ^ 
Ave  must  consider  tAVO  points  : 1.  In  Avhat  condition  do  aa'C  place  the  sac  ? 

2.  Is  the  danger  of  the  patient  much  increased  ? ! 

So  far  as  the  sac  is  concerned,  it  is  impossible  to  place  it  in  a better  coudition  | 
for  the  deposit  of  laminated  fibrin  ; tAVO-thirds  of  the  blood  fioAving  through  | 
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it  being  arrested,  and  that  only  traversing  it  whicli  is  destined  for  tlie  supply 
of  the  branches  of  the  subclavian.  It  is  by  no  means  improbable  that  even 
this  stream  may  yet  be  too  large  and  forcible  to  allow  the  process  of  occlusion 
to  take  place,  yet  it  is  impossible  still  further  to  diminish  it  ; and  if 
the  aneurism  be  sacculated,  and  project  from  one  side  of  the  innominate 
artery,  particularly  to  its  internal  or  mesial  aspect,  it  is  by  no  means  impossible 
that  it  may  be  sufiiciently  removed  from  the  stream  to  allow  consolidation  of 
its  contents. 

Does  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
simultaneously  rather  than  separately  ? I think  not.  If  the  risk  of  a double 
operation  is  to  be  incurred,  I cannot  think  that  it  would  be  positively  increased 
by  the  two  being  perfomied  at  once,  instead  of  at  separate  intervals  ; the  whole 
of  the  vessels  that  serve  to  maintain  the  collateral  circulation  in  the  head  and 
upper  extremity  being  left  without  interference.  And  the  result  that  has 
followed  the  limited  number  of  these  operations  corroborates  the  justice 
of  this  opinion,  for  we  find  that  the  patients  recovered  from  the  operations  in 
fifteen  out  of  the  twenty-one  cases. 

The  result  of  these  fifteen  cases,  so  far  as  the  aneurism  itself  was  concerned, 
was  not  altogether  unsatisfiictory  when  the  otherwise  hopeless  nature  of  the 
disease  is  taken  into  consideration.  In  seven  the  patient  derived  great  and 
unmistakable  benefit,  and  in  the  remaining  eight  there  is  no  reason  to  believe 
that  the  operation  hastened  the  progress  of  the  case  towards  death.  So  far, 
then,  as  actual  results  go,  it  is  evident  that  the  chances  are  decidedly  against 
the  patient’s  deri-\ang  any  benefit  from  the  operation,  and  at  the  same  time  it 
must  not  be  forgotten  that  aneurisms  of  the  innominate  artery  have  been  cured 
by  palliative  and  constitutional  treatment.  It  does  not  seem  justifiable,  there- 
fore, to  resort  to  the  distal  ligature  till  these  means  have  had  a fair  trial.  If, 
however,  rest,  diet,  and  medical  treatment  fail  to  arrest  the  progress  of  the 
disease,  the  amount  of  success  obtained  from  operative  interference  has  been 
quite  sufficient  to  encourage  a repetition  of  it  in  well-selected  cases. 


ANEUKISM  OF  THE  CAKOTIE  ABTERY. 

AneurismaJ  Varix  of  the  Carotid  Artery  and  of  the  Jugular  Vein, 

as  the  result  of  punctures  and  stabs  in  the  neck,  has  been  met  with  in  a 
sufficient  number  of  instances  to  establish  the  signs  and  treatment  of  such  a 
condition  ; and  an  instance  is  related  by  Mackmurdo,  in  which  a communica- 
tion was  established  between  these  vessels  as  the  result  of  disease  ; but  I am  not 
acquainted  with  any  case  of  Varicose  Aneurism  of  these  vessels  having  been 
recorded.  The  Signs  of  aneurismal  varix  in  this  situation  present  nothing 
peculiar  ; and  the  Treatment  must  be  entirely  of  a hygienic  character,  no 
operative  interference  being  likely  to  be  attended  by  any  but  a fatal  result.  It 
is  the  more  desirable  not  to  interfere  in  these  cases,  as  the  disease  does  not 
appear  to  shorten  life. 

Spontaneous  Aneurism  of  the  Carotid  is  not  of  very  unfrequent  occur- 
rence : in  Crisp’s  table  of  bol  aneurisms,  25  were  of  the  carotid  ; and  it  ranks 
in  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the  sub- 
clavian. It  occurs  more  frequently  in  the  female  than  any  other  external 
aneurism  ; thus,  of  the  2r>  cases  alluded  to,  12  were  in  women,  owing  probably 
to  it  seldom  Ixiing  the  result  of  violence,  but  generally  arising  from  disease  of 


170 


SPECIAL  ANEUlilSMS. 


the  coats  ofilie  vessel.  In  Holmes’  tahlc  of  o37  aneurisms,  11  were  of  the  i 
common  carotid,  10  hcinfjf  spontaneous,  and  1 traumatic.  Three  of  the  former 
were  in  women.  This  aneurism  is  also  reinarkable  as  occuri-ing  at  earlier  stages 
than  most  others  ; thus,  Hodgson  has  seen  it  in  a girl  of  ten  ; Bykes,  of 
Philadelphia,  in  one  of  eighteen  ; C.  Heath,  in  a woman  aged  twenty-three 
(external  carotid),  who  was  suffering  from  extensive  disease  of  the  cardiac  valves. 

The  right  carotid  is  much  more  commonly  affected  than  the  left,  and  the  upper 
portion  of  the  vessel  than  the  lower  ; indeed,  the  bifurcation  is  the  most 
common  seat  of  aneurismal  dilatation.  The  root  of  the  right  carotid  not 
uncommonly  is  dilated  ; but  I have  never  seen  or  heard  of  a case  in  which  the 
left  carotid,  before  emerging  from  the  chest,  has  been  affected. 

Symptoms. — A carotid  aneurism  in  the  early  stage  presents  itself  as  a small,  ; 

ovoid,  smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a weU-circum-  1 

scribed  outline.  It  is  commonly  soft  and  compressible,  diminishing  in  size  on 
pressure,  and  expanding  again  with  the  usual  aneurismal  dilatation.  As  it  j 

increases  in  size,  it  becomes  more  solid,  occasions  shooting  pains  in  the  head  1 

and  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  produces  | 

difficulty  in  deglutition  and  respiration  : sometimes  the  salivary  glands  are  j 

much  irritated.  After  a time,  the  cerebral  circulation  becomes  interfered  with, 
giving  rise  to  giddiness,  impaired  \ision  of  the  corresponding  eye,  noises  hi  the  i 
ear,  and  a tendency  to  stupor.  These  symptoms  may  be  owing  to  compression 
of  the  jugular,  to  difficulty  in  the  transmission  of  the  blood  through  the 
tumour,  or  to  irritation  of  the  cervical  ganglia  of  the  sympathetic.  The  size 
that  these  aneurisms  may  attain  varies  greatly  : usually  they  are  confined  to  ■ 
the  space  under  the  angle  of  the  jaw,  but  not  unfi’equently  they  occupy  the  ; ■ ; . 
gTeater  part  of  the  side  of  the  neck.  If  they  be  allowed  to  increase  without 

interference,  death  may  happen,  either  by  rupture  1 : ■ 
externally,  or  into  the  pharynx  or  oesophagus  ; ' ; 

by  asphyxia,  from  pressure  on  the  larynx  or  re- 
current nerve  ; or  by  starvation  from  compres-  ■ i 
sion  of  the  oesophagus. 

Aneiu’isms  of  the  carotid  are  usually  of  slow  j v 
growth,  and  may  sometimes  exist  for  a consider-  ; ! 
able  number  of  years  without  giving  rise  to  . i 
any  special  inconvenience  ; this  is  more  pai'ti-  ; ■ ; 1 
cuiarly  the  case  when  they  are  seated  at  the  / J 
bifurcation  of  the  artery.  I have,  however, 
seen  a spontaneous  aneurism  in  this  situation  ' ' 1 
attain  the  size  of  a small  orange  in  a few  weeks. 
When  at  the  root  of  the  neck,  they  are  more  • 
likely  to  be  attended  by  injurious  pressure  s i 

effects  at  an  early  period. 

Diagnosis. — The  diagnosis  of  carotid  aneu-  h « 
rism  is  without  doubt  more  difficult  than  that  of  'I 
any  other  form  of  external  aueinism  : the  best 
proof  that  this  is  so,  may  be  found  in  the  fact  |:'- 
that,  of  the  cases  in  which  the  carotid  artery  has  been  ligatured  for  supposed  - 
aneurism  of  it  or  its  branches,  in  several  instances  no  such  disease  existe  . 
solid  cysts,  or  other  tumours  of  the  neck  having  been  mistaken  foi  aneuiism,  jTi 
and  this  by  Burgeons  of  great  and  acknowledged  repute.  j- 
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The  diagnosis  of  aneurism  of  the  lower  part  of  tlie  carotid  from  swnJar 
disease  of  other  arteries  at  the  root  of  the  neck,  as  of  the  subclavian,  vertebral, 
and  brachio-cephalic,  and  the  arch  of  the  aorta,  is  surrounded  by  difficulties, 
which  can  be  cleared  up  only  by  a careful  stethoscopic  examination  of  the  part. 
In  some  aneurisms  of  the  arch  of  the  aorta,  the  sac  rises  up  into  the  neck,  so 
as  closely  to  simulate  a carotid  aneurism,  as  in  the  annexed  cut  (Fig'.  470)  ; 
and  this  greatly  increases  the  difficulty  of  the  diagnosis.  In  such  cases, 
Holmes  suggests  that  the  effect  produced  by  carefully  applied  distal  pressure 
may  aid  in  the  diagnosis.  If,  after  a few  hours,  when  the  collateral  circula- 
tion should  be  commencing  to  enlarge,  the  sac  shows  no  signs  of  diminished 
tension,  the  case  is  very  probably  one  of  aortic  aneurism.  The  principal 
affections  of  the  neck,  however,  with  which  aneurism  of  the  carotid  may 
be  confounded,  are  varix  of  the  internal  jugular  vein,  enlarged  lymphatic 
glands,  abscess,  tumours,  cysts  in  the  neck,  and  pulsating  bronchocele. 

A dilated  arteinj  doubled  upon.itself  may  closely  resemble  an  aneinusm  when 
situated  at  the  root  of  the  neck.  Such  a case  is  recorded  by  Coulson.  It 
occurred  in  an  old  woman  of  88.  No  treatment  was  adopted,  and  after  death 
the  supposed  aneurism  was  found  to  be  a reduplication  of  the  common  carotid 
suiTouuded  by  indurated  cellular  tissue. 

From  varix  the  diagnosis  may  readily  be  made  by  attention  to  the  following 
circumstances  : that  in  varix  the  tumom*  is  always  soft,  does  not  pulsate  ex- 
pansively, and  diminishes  in  size  durmg  a deep  inspiration,  and  on  compressing 
the  vein  on  its  distal  side. 

Glandxdar  tumours  of  the  neclc  are  often  very  difficult  to  distinguish  from 
aneurism,  more  particularly  when  the  artery  passes  through  and  is  embraced 
by  the  tumour,  so  that  the  whole  mass  distinctly  moves  at  each  pulsation.  In 
these  cases  also  there  may  be  an  apparent  diminution  in  the  size  of  the  tumour 
oil  compression,  by  the  artery  within  it  being  emjitied,  or  by  the  growth  reced- 
ing into  some  of  the  interspaces  of  the  neck.  But  in  the  great  majority  of 
mstances,  attention  to  the  globular,  oval,  and  nodulated  feel  of  glandular 
swellings,  and  the  possibility  of  raising  them  up  and  pushing  them  away  from 
the  vessel — which  may  best  be  done  by  feeling  the  carotid  with  the  ends  of 
the  fingers  of  one  hand,  and  then  pressing  upon  the  tumour  with  the  other — 
will  clear  up  the  true  nature  of  the  case. 

From  abscess  of  the  neclc  the  diagnosis  must  be  made  on  general  principles. 
The  coexistence  of  ill-defined  hardness  and  of  enlargement  of  the  glands,  of 
an  inflamed  state  of  the  skin,  the  ready  detection  of  fluctuation,  and  the 
absence  of  e.xpansile  pulsation  in  the  tumour,  will  show  that  it  is  not 
aneurismal,  however  similar  its  other  characters  may  be.  It  is  of  importance 
to  observe  also  that  an  aneurism  that  fluctuates  is  always  forcibly  distended 
with  strong  pulsation,  and  can  be  materially  diminished  by  pressure,  neither 
of  which  circumstances  can  possibly  occur  in  abscess.  But  if  abscess  piay  be 
mistaken  for  aneui'ism,  the  converse  also  holds  good  ; and  an  aneurism  may, 
unless  care  be  taken,  l)c  mistaken  for  abscess — a far  more  fatal  error.  And 
there  is  one  variety  of  false  aneurism,  that  to  which  Liston  has  invited  special 
attention,  against  which  the  Surgeon  must  be  carefully  on  his  guard,  on  account 
ol  the  many  points  of  resemblance  between  it  and  aneurism  : 1 mean  the  case 
in  which  an  arteiy  has  given  way  into  the  sac  of  an  abscess.  In  this  case, 
Huctuation  and  pulsation  Avill  exist,  although  not  perhaps  of  a distending  kind. 
An  important  diagnostic  mark  will  be,  however,  that  the  outline  of  an  aneurism 
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is  distinctly  defined  and  limited,  while  that  of  an  abscess  never  is.  Aneurism 
of  the  internal  carotid  has  been  found  hySyme  to  simulate  very  closely 
of  the  tonsils. 

Tumours  of  various  kinds— cai’cinomatous,  fatty,  and  fibrous— may  occur  in 
the  neck,  and  cause  some  little  embarrassment  in  the  diagnosis  from  aneurism  ; 
thus  Listranc,  O’lleilly,  and  Kerr  of  Aberdeen  have  recorded  cases  in  which 
the  artery  has  been  ligatured  in  such  cases  by  mistake  for  aneurism.  The 
diagnosis  of  such  tumours  as  these  must  be  effected  on  ordinary  principles.  I 
have  in  several  instances  met  Avith  a small,  hard,  distinctly  circumscribed 
tumour  lying  directly  upon  the  carotid  artery,  and  apparently  connected  with 
it,  and  receiving  pulsation  from  it,  usually  produced  by  a fit  of  coughing  or 
laughing.  This  tumour,  with  the  true  nature  of  Avhich  I am  unacquainted, 
remains  stationary,  and  does  not  require  any  operative  interference. 

The  thyroid  body  is  not  unfrequently  the  seat  of  enlargements,  that 
have  been  mistaken  for  aneurism.  These  consist  chiefly  in  a circumscribed 
enlargement  of  one  lobe  of  the  gland,  which  extends  laterally  over  the 
common  carotid,  and  receives  pulsation  from  it.  This  kind  of  bronchocele 
may  be  diagnosed  from  aneurism  by  the  communicated  pulsation  in  it  ceasing 
when  it  is  raised  from  the  artery.  The  most  puzzling  cases,  however,  and 
those  ill  which  mistakes  may  most  easily  be  made,  are  instances  of  jndsatmg 
hronchocele,  in  which  these  tumours  have  an  active  and  independent  pulsation 
or  thrill.  In  these  instances,  however,  there  are  three  points  that  will 
almost  invariably  enable  the  Surgeon  to  effect  the  diagnosis.  Thus  the 
tumour,  although  principally  confined  to  one  lateral  lobe,  always  affects  the 
isthmus  more  or  less.  Then  again,  in  bronchocele,  that  portion  of  the 
tumour  is  most  firmly  fixed  which  stretches  towards  the  mesial  line  ; whilst 
in  carotid  aneurism  the  firmest  attachment  is  under  the  sterno-mastoid 
muscle.  The  third  point  of  difference  is  that,  on  desiring  the  patient  to 
make  an  effort  at  deglutition,  the  enlarged  thyroid  body  moves  with  the 
larynx  and  trachea.  Cysts  in  the  thyroid  body  are  of  more  common  occurrence 
than  pulsating  bronchoceles,  and  sometimes  equally  difficult  of  diagnosis. 
Dupuytren  has  pointed  out  that,  when  these  cysts  are  tapped,  the  pulsation 
often  becomes  stronger,  and  the  fluid,  AAdiich  on  first  flowing  is  serous,  may  at 
last  become  pure  arterial  blood,  so  that  the  Surgeon  may  suspect  that  he  has 
punctured  an  aneurism. 

Treatment. — Digital  Compression  has  of  late  years  been  successfully 
employed  for  the  treatment  of  carotid  aneurism.  A case  of  aneurism  of  the 
common  carotid  artery,  cured  by  intermittent  digital  compression,  has  been 
recorded  by  Rouge  of  Lausanne.  The  patient  was  a male,  aged  68.  Com- 
pression was  made  by  placing  the  thumb  against  the  anterior  edge  of  the 
sterno-mastoid  and  the  next  three  fingers  under  the  posterior  edge  of  the 
muscle  ; the  artery  Avas  thus  seized  and  compressed.  This  avoided  any  pres- 
sm’e  on  the  pneumogastric  nei’A^e,  which  was  supposed  to  be  the  cause  of  the 
pain  usually  produced  by  attempts  to  compress  the  carotid.  The  compression 
Avas  applied  for  seventeen  days  during  seven  or  eight  horns  each  day  ; and  at 
the  end  of  the  time  the  man  Avas  cm'ed.  In  addition  to  this.  Holmes  has  col- 
lected four  successful  cases  by  Sheppard,  Kerr,  Humphry,  and  Gay,  and  two 
unsuccessful  by  De  Castro  and  Delore.  The  pressure  should,  if  possible,  be 
applied  above  the  transA^erse  process  of  the  sixth  cerA’ical  veretcbra,  so  as  to 
avoid  compressing  the  vertebral  artery  at  the  same  time. 
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Iiig^ature. — Since  the  time  when  Sir  A.  Cooper  first  li^jitiired  the  carotid, 
in  1805,  the  means  on  which  the  Surgeon  almost  always  relies  for  the  cure  of 
aneurism  of  this  vessel  is  dcligation  of  the  artery  at  a distance  from  the  sac. 

When  the  aneurism  is  so  situated  that  a sufHcient  extent  of  healthy  vessel 
exists  between  the  sternum  and  the  base  of  the  tumour  to  admit  of  the  applica- 
tion of  a ligature,  the  Hunterian  operation  may  he  practised.  If,  however, 
the  root  or  lower  portion  of  the  artery  be  so  involved  that  there  is  no  room  to 
applv  the  ligature  between  the  heart  and  the  seat  of  the  disease,  the  distal 
operation  may  be  performed. 

Ligature  of  the  Carotid. — The  patient  must  be  placed  upon  his  back 
with  the  shoulders  supported  by  a pillow,  and  the  head  allowed  to  fall  back- 
wards so  as  to  put  the  sterno-mastpid  slightly  on  the  stretch.  In  the  later 
stages  of  the  operation,  the  head  must  be  brought  a little  more  forwards  to 
allow  the  muscle  to  be  drawn  outwards.  If  brought  too  much  forwards  the 
arter}'  becomes  relaxed,  and  the  difficulty  in  passing  the  needle  is  increased. 
When  the  Surgeon  can  choose  the  seat  at  which  to  ligature  the  artery,  he 
usually  selects  the  part  of  the  vessel  which  bisects  the  angle  formed  by  the 
anterior  edge  of  the  sterno-mastoid  with  the  omo-hyoid  muscle  at  the  level  of 
the  cricoid  caifilage.  The  course  of  the  arteiy  is  marked  by  a line  draAvn 
from  the  sterno-cla-vdcular  articulation  to  a point  midway  between  the  mastoid 
process  and  the  angle  of  the  jaw.  The  practical  guiding  line  during  the 
operation  is  the  anterior  border  of  the  sterno-mastoid,  which  forms  the  first 
rallying  point.  The  artery  is  reached  by  making  an  incision  about  three 
inches  in  length  in  this  line,  the  middle  of  the  wound  being  opposite  the 
cricoid  cartilage.  After  dividing  the  skin,  superficial  fascia,  and  platysma, 
with  the  brandies  of  the  superficial  cervical  nerve,  and  the  deep  cervical  fascia, 
the  fibres  of  the  sterno-mastoid  come  into  view  ; the  inner  border  is  easily 
found,  and  the  muscle  turned  outwards.  The  second  rallying  point  is  the 
upper  border  of  the  anterior  belly  of  the  omo-hyoid.  To  bring  this  into 
dew,  the  layer  of  cervical  fascia  forming  the  posterior  part  of  the  sheath  of 
the  stenio-mastoid  must  be  dissected  through,  taking  care  not  to  wound  the 
descendens  noni  nerve  which  usually  lies  immediately  beneath  it.  When  the 
muscle  is  found,  its  upper  border  is  pushed  downwards  with  the  handle  of  the 
scalpel,  and  held  out  of  the  way  with  a blunt  hook,  and  the  sheath  of  the 
ves.sels  then  comes  into  view.  The  Sm’geon  now  presses  his  finger  backwards 
towards  the  bodies  and  transverse  processes  of  the  cervical  vertebrm,  and  the 
artery  ivill  be  felt  rolling  under  the  finger  over  the  bone,  and  its  exact  position 
is  thus  easily  ascertained.  The  vessel  is  enclosed  in  a sheath  of  cervical  fascia 
common  to  it,  the  internal  jugular  vein,  and  the  pneumogastric  nerve.  This 
sheath  is  divided  into  three  compartments  by  distinct  fibrous  septa,  and  it  is 
important  to  open  the  most  internal  of  these,  in  which  the  artery  lies,  if 
p(jssible  without  disturbing  the  others.  To  do  this,  the  common  sheath  must 
lx;  opened  well  to  the  tracheal  side,  as  the  compartment  for  the  vein  is  much 
larger  than  that  for  the  artery,  and  occupies  the  greater  part  of  the  anterior 
suspect  of  the  sheath  which  is  exposed  in  the  operation.  xVfter  opening  the 
common  shesith,  the  special  sheath  of  areolar  tissue  surrounding  the  artery 
must  he  carefully  divided  until  the  white  extermil  coat  comes  into  view. 
The  needle  is  then  passed  from  without  inwsirds  (Fig.  471),  between  the 
sp<icial  shesith  and  the  external  coat,  through  the  loose  sireohir  tissue  naturally 
found  in  this  sitimtion.  If  the  vessel  be  properly  clesmcd,  it  is  almost  im- 
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possible  to  wound  the  vein  or  pick  up  the  nerve.  If,  liowever,  tlie  wrong 
compartment  of  tlie  common  sheath  be  opened,  or  the  special  sheath  not 
properly  divided,  either  of  these  accidents  may  happen.  Almost  all  the 
accidents  which  may  happen  in  ligature  of  the  carotid  arise  from  one  of  two 
causes,  either  drifting  too  far  outwards  in  the  deeper  parts  of  the  incision,  or 
not  cleaning  the  vessel  sufficiently  before  jDassing  the  needle.  In  cases  of 
aneurism  the  difficulty  is  often  increased  by  the  proximity  of  the  sac,  and 
sometimes  by  inflammatory  thickening  of  the  sheath.  In  females  the 
edge  of  the  thyroid  body  may  overlap  the  artery,  and  present  a somewhat 
puzzling  appearance  when  exposed.  In  performing  the  operation  subcutaneous 
vessels  are  occasionally  wounded,  which  may  bleed  rather  freely  ; if  so,  they 
should  be  ligatured.  If  the  outer  compartment  of  the  sheath  is  accidentally 


Fig.  472.— Diagram  of  tlie  Eight 
Common  Carotid  Arterj-  at  tlie  seat  of 
Ligature.  p.Z.  platysiiia  ; s.m.  stemo- 
mastoid,  drawni  to  one  .side ; o.h.  omo- 
hyoid, drawn  downward.saiid  inwards ; 
s./t.  sterno-hyoid ; a.  the  artery ; v. 
internal  jugular  vein  ; d.n.n.  descen- 
dens  noni  nerve.  The  imeumogastric  is 
Fig.  471.— Incision  for  Ligature  of  the  Carotid  Artery.  not  seen,  as  it  lies  behind  the  vessels. 

opened,  the  jugular  vein  swells  up  so  as  to  obsciu’e  the  artery,  but  all  difficulty 
from  this  source  will  cease  if  it  be  drawn  aside  by  a retractor,  or  repressed  by 
the  assistant’s  finger.  When  this  happens,  it  must  not  be  forgotten  that  the 
proper  compartment  of  the  common  sheath,  and  the  special  sheath  of  the 
arteiy,  have  both  to  be  opened  before  passing  the  needle.  The  pneumo- 
gastric  nerve  should  never  be  seen,  as  it  lies  deeply  behind  the  vessels. 

After  the  operation  the  patient  should  be  propped  up  in  bed  with  the  head 
forwards  in  order  to  prevent  any  strain  upon  the  artery.  Rest  can  be  still 
more  perfectly  obtained  by  applying  a leather  splint  moulded  before  the  ojiera- 
tion  to  reach  from  the  loins  to  the  back  of  the  head,  and  to  overlap  the 
shoulders.  It  can  be  put  on  immediately  after  the  operation,  and  worn  for 
the  first  two  weeks. 

Lifjature  of  the  Carotid  Toeloiu  the  Omo-hyoid  becomes  necessary  if  the 
aneurism  have  attained  a very  considerable  size,  extending  low  in  the  neck, 
and  not  leaving  perhaps  more  than  one  inch  of  clear  space  above  the  clavicle. 
The  operation  is  best  performed  by  dividing  the  sternal  head  of  the  stenio- 
mastoid  close  to  its  origin.  A V'Shaped  incision  must  be  made,  one  limb  of 
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■which  corresponds  to  the  lower  two  inches  of  the  inner  border  of  the  sterno- 
inastoid,  and  tlie  other  to  the  inner  two  inches  of  tlie  clavicle.  The  incisions 
are  deepened  till  the  muscle  comes  into  view,  the  inner  head  is  then  divided 
and  turned  up  in  the  V'Shaped  flap.  The  second  rallyino-  point  is  the  edge 
of  the  sterno-hyoid.  While  searching  for  this,  care  must  be  taken  not  to 
wound  the  anterior  jugular  vein  vdiicli  crosses  the  muscle  transversely  on  its 
way  to  join  the  external  jugular.  When  the  edge  of  the  muscle  is  found,  it 
may  be  drawn  on  one  side  with  a spatula,  or  if  necessary,  notched.  The 
sterno-thyroid  scarcely  requires  dinsion.  The  sheath  of  the  vessels  now 
comes  into  view,  and  must  be  cautiously  opened,  the  Surgeon  keeping  care- 
fully to  the  tracheal  side  so  as  to  avoid  the  vein.  There  is  usually  a wide 
interval  between  the  artery  and  the  vein  and  nerve  on  the  right  side  ; on  the 
left  side  more  care  is  required,  as  the  vein  most  commonly  overlaps  the  artery. 

After  ligature  of  the  common  carotid  it  is  interesting  to  observe  that  the 
collateral  supply  is  not  afforded  by  any  of  the  branches  of  the  corresponding 
vessel  of  the  opposite  side,  but  by  the  subclavian  artery  of  the  same  side. 
In  a case  related  by  Porter,  in  which  the  right  carotid  had  been  tied, 
the  subclavian  and  vertebral  arteries  on  the  same  side  were  enlarged  to 
at  least  double  their  natural  diameters,  and  the  chief  communications 
outside  the  skull  took  place  between  the  superior  and  inferior  thyroid 
arteries,  which  were  enlarged  ; whilst  inside  the  cranium  the  vertebral 
took  the  place  of  the  internal  carotid.  Immediately  after  the  operation  the 
blood  may  be  so  freely  conveyed  to  the  distal  side  of  the  vessel,  by  the  free 
communication  subsisting  between  the  arteries  of  opposite  sides,  both  within 
and  without  the  cranium,  that  a continuance  or  a speedy  return  of  jDulsation 
in  the  sac  is  of  common  occurrence.  This  condition,  however,  usually  dis- 
appears after  a time  by  the  gradual  consolidation  of  the  tumour,  and  indeed 
may  generally  be  looked  upon  as  a favourable  sign  ; being  very  seldom  asso- 
ciated 'W'ith  those  cerebral  symptoms  that,  as  will  immediately  be  explained, 
commonly  prove  fatal  after  this  operation.  Occasionally  the  pulsation  con- 
tinues, and  the  tumour  gradually  increases  in  size  in  spite  of  the  occlusion  of 
the  main  tnmk. 

Suppuration  of  the  sac  is  not  of  very  uncommon  occurrence  after  the  ligature 
of  the  carotid  for  aneurism — sometimes  even  after  so  considerable  an  interval 
as  eight  months,  as  happened  in  a case  related  by  Post.  In  the  majority  of 
these  instances,  the  patient  eventually  does  well  ; but  death  may  result  by 
the  tumour  pressing  upon  the  pharynx  and  larynx,  or  by  the  occurrence  of 
secondary  haemorrhage,  which  may  take  place  either  from  the  part  to  which 
the  ligature  has  been  applied,  or  from  the  suppurating  sac.  In  the  first 
instance,  it  usually  occurs  about  the  period  of  the  separation  of  the  ligature  ; 
in  the  second,  it  may  happen  at  a considerably  later  period,  even  after  many 
weeks.  In  a case  under  the  care  of  H.  Morris,  suppuration  took  place  round 
the  sac  fifteen  Aveeks  after  the  ligature  was  applied  to  the  main  trunk'  Pus 
was  let  out  l)y  au  incision,  after  which  the  tumour  rapidly  increased  with 
return  of  pulsation.  The  sac  Avas  then  laid  open.  The  aneurism  Avas  found 
to  haA'e  sprung  from  the  external  carotid,  and  the  recurrent  stream  of  blood 
was  derived  entirely  from  the  branches  of  that  vessel.  The  trunk  aboAX  the 
Kic,  tlie  facial,  and  the  superior  thyroid  Avere  ligatured,  and  the  patient  made 
a good  recovery.  As  the  suppuration  is  often  due  iu  all  proliability  to  the 
pro.ximity  of  the  Avound  and  the  ligature  to  the  aneurism,  it  has  been  sug- 
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gc'sted  that,  in  such  cases,  it  mip;ht  he  safer  to  anticipate  it  by  laying  open 
the  sac  after  the  ai^plication  of  the  ligature  on  the  proximal  side,  and  tying  the 
vessel  again  on  the  distal  side,  thus  performing  a combination  of  Anel’s  and  the 
old  operation.  It  would  a]ipoar,  however,  as  if  this  were  only  substituting,  with 
certainty,  one  evil  for  another  that  may  very  possibly  be  avoided.  Besides 
these,  which  may  be  looked  upon  as  the  ordinary  accidents  following  the 
application  of  a ligature  for  aneurism,  deligation  of  the  carotid  artery  occasion- 
ally  gives  rise  to  serious  and  even  fatal  disturbance  of  the  circulation  within 
the  cranium. 

Hffects  on  the  Brain  of  Ligature  of  one  or  both  Carotids. — Many 
experiments  have  been  made  by  Meyer,  Jobert,  and  others,  upon  the  lower 
animals,  with  the  view  of  determining  the  effect  produced  on  the  brain  by  the 
ligature  of  the  carotid  arteries.  But  the  deductions  from  these  are  of  no 
value  whatever  when  applied  to  the  human  subject,  for  the  simple  reason 
(which  appears  to  have  been  strangely  overlooked),  that  in  many  of  the  lower 
animals  on  which  the  observations  were  made,  as  the  dog  and  rabbit,  for 
instance,  the  common  carotid  arteries  are  of  secondary  importance  so  far 
as  the  cerebral  circulation  is  concerned,  being  destined  principally  for  the 
supply  of  the  external  parts  of  the  head — the  brain  deriving  its  chief  supply 
from  the  vertebrals  ; whilst  in  other  animals,  as  the  horse,  the  brain  derives 
nearly  the  whole  of  its  blood  from  the  carotids,  and  but  a very  small  quantity 
from  the  vertebrals.  Hence,  in  one  case  the  carotids  may  be  ligatured  without 
danger,  whilst  in  the  other  their  deligation  is  inevitably  fatal.  The  statistics 
of  ligature  of  the  carotid  in  the  human  subject  have  been  collected  by  Xorris, 
Ehrmann,  and  others  ; and  more  recently  by  Pilz  of  Breslau  {Archiv  fur 
Klinische  Chirurgie,  1868),  who  has  collected  600  cases  of  the  operation, 
including  27  in  which  the  artery  was  tied  on  both  sides.  The  causes  which 
led  to  the  operation  were,  hsemorrhage,  in  228  cases  ; aneurism,  in  87  ; erec- 
tile and  other  tumours,  142  ; extirpation  of  tumours,  71  ; cerebral  affections 
(epilepsy,  &c.),  34  ; and  in  38  instances  the  distal  operation  was  performed  for 
aneurisms  of  the  aorta  and  innominate  artery.  In  the  228  cases  of  ligature 
for  haemorrhage,  the  presence  of  cerebral  symptoms  is  noted  in  69  out  of  167 
— no  information  being  given  in  regard  to  61  ; and,  in  these  69  cases,  death 
took  place  in  40.  Excluding,  however,  these  from  calculation,  inasmuch  as 
the  brain-disorder  may  have  been  in  many  due  to  the  haemorrhage  rather  than 
to  the  operation,  we  derive  from  Pilz’s  statistics  the  following  table  showing 
the  proportionate  frequency  of  the  occurrence  of  cerebral  disease  and  of  deaths 
from  this  cause. 


TABLE  OP  LIGATURE  OP  CAROTID  POLLOWED  BY  CEREBRAL  DISEASE. 


CAUSE  OF  OPERATION. 

NUMBER 

OF 

CASES. 

CASES  IN 
WHICH 
CEREBRAL 
AFFECriTON 
ENSUED. 

DEATHS  FROM 
CEREBRAL 
DISEASE. 

DEATHS 
FROM  ALL 
CAUSES. 

NO  RECORD 
REGARDINO 
CEREBRAL 
S^'MPTOMS. 

Aneurism  .... 

87 

82 

16 

31 

5 

Erectile  and  other  Tumours  , 

142 

82 

20 

40 

8 

Extirpation  of  Tumours  . . 

71 

18 

8 

25 

8 

Cerebral  Affections 

84 

8 

... 

1 

8 

Distal  Operation  . . . 

88 

11 

7 

25 

0 

J 

872  0(5 

51 

181 

19 
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By  this  it  will  be  seen  that  the  most  commou  cause  of  death  after  ligature 
of  the  carotid  is  cerebral  disease  induced  by  the  operation  (as  was,  I believe, 
timt  pointed  out  by  Ohevers)  : and  this  result  appears  to  have  been  relati\'ely 
more  fivipient  after  the  distal  than  after  the  Hunterian  operation.  If  to  these 
cases  we  add  14  in  which  the  brachio-cejdialic  artery  was  ligatured,  we  get  a 
total  of  38(!  cases,  of  which  DG  were  attended  by  cerebral  symptoms  ; or,  as 
nearly  as  possible,  2o  per  cent. 

AVe  should  necessarily  expect  that,  in  those  cases  in  which  both  vessels  liad 
been  ligatured,  there  would  be  a greater  tendency  to  cerebral  disturbance  than 
in  those  in  which  only  one  had  been  deligated.  It  would  hoAvever  appear,  as 
is  shown  by  the  following  table,  that  of  twenty-seven  instances  in  which  the 
double  operation  htis  been  performed,  death  is  recorded  to  have  happened  but 
in  two  cases  fi’om  this  cause  ; while  in  another,  in  which  convulsions  took  place, 
a fatal  result  did  not  occur,  and  three  other  cases  were  attended  by  mere  tempo- 
rary disturbance  of  vision.  In  the  only  case  (that  of  Mott,  No.  16)  in  which 
both  carotids  were  ligatured  simultaneously,  with  an  interval  of  only  a few 
minutes  between  the  operations,  coma  and  death  resulted. 


CASES  OF  LIGATURE  OP  BOTH  CAROTIDS. 


r 

OPERwVTOFC. 

AGE 

' DISEASE. 

1 DATES  OF  LIGATURE. 

RESULTS. 

1.  Dupuytke> 
\ and 

Robert. 

1 • • • 

1 

1 

I 

1 

1 

I 

i Aneurism  by 
anastomosis  of 
scalp. 

Right  carotid  tied  by  Dupuy- 
tren  in  1 819 ; left  by  Robert 
for  extension  of  disease,  in 
1857. 

Delirium,  hemi- 
plegia of  left 
. side,  and  death. 

2.  3IACGILL. 

j ... 

1 Fungous  tumour 
of  both  orbits. 

Interval  of  a month. 

Recovered. 

' .3.  Ullman. 

1 20 

Erectile  tumour 
! of  orbit. 

Left  tied  first,  1823  ; right 
one  year  afterwards. 

Death  on  third 
day  by  liEemor- 
rhage. 

4.  Mxtssey. 

20 

Aneurism  by 
anastomosis  of 
scalp. 

Left  carotid,  Sep.  20  ; right 
carotid,  Oct.  2,  1827. 

Recovered. 

Moller. 

Erectile  tumour. 

Sept.  13,  1831,  and  Jan.  28, 
1832. 

Recovered. 

*).  Prestox. 

50 

Epilepsy ; Hemi- 
plegia. 

Right  carotid,  tied  Aug.  23  ; 
left  carotid,  Nov.  14,  1831. 

Recovered. 

7.  Prestox. 

Partial  jiaralysis 
and  headache. 

Right  carotid.  Sept.  7 ; left, 
Oct.  10,  1831. 

Recovered. 

•S.  Prestox. 

. . . 

Epilepsy. 

Tied  at  intciwal  of  month. 

Recovered. 

y.  Kuhl. 

53 

Aneurism  by 
anastomosis  of 
scalp. 

Left  carotid.  May  24,  1834  ; 
right  on  Aug.  4,  same  year. 

Recovered ; con- 
vulsions after 
each  operation. 

10.  F.  II.  Ka- 
mi LTox. 

18 

Epilepsy. 

Right  carotid,  Aug.,  1838  ; 
left,  March,  183!). 

Recovered. 

i 

11.  Vklpeau. 

20 

Aneurism  by 
anastomosis  of 
both  orbits. 

Right  carotid  first,  August, 
1839  ; left,  about  three 
months  afterwards. 

Recovered. 

12.  PlROGOFF. 

20 

HfemoiThage 
from  aneurism 
by  anastomosis 
of  scalp. 

Left  carotid,  Jan.  l(i,  1843  ; 
right,  .Jan.  9,  1844. 

Headache  and  J 
vomiting  after  i 
each  operation : ! 
recovery. 

13.  I.I.LI.S. 

21 

fSecondarv 
hemorrhage  fol- 
lowing gunshot 
wound  of  tongue. 

Interval  of  four-and-a-half 
days. 

Cured. 

1 1.  3.  M.  War-  i 

RE.V.  1 

23 

Erectile  tumour 
of  face. 

Tied  left,  October  5 ; right 
Nov.  7,  1845. 

Cured. 
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CASES  OF  LIGATUllE  OP  BOTH  CAROTIDS — Continued. 


OPERATOR.  1 

AOE. 

niSKAHE. 

DATE.S  OE  LIOATUUE. 

RESULTH. 

If).  llOBEllT. 

... 

Ancuvism  by 
ana.stomosis  of 
forehead. 

Left  on  .lime  5,  184(i  ; right 
on  Feb.  22,  1847. 

Headache:  tem- 
jtoraiy  disturb- 
ance of  vision  : 

1().  Mott. 

... 

Carcinoma  of 
]iarotid. 

Interval  of  fifteen  minutes. 

recoveiy. 
Coma,  anddeatli 
in  24  hours. 

17.  Mott. 

. . . 

Epilepsy. 

interval  of  half  a year. 

Recovered. 

IS.  Blackman 

15 

•'  Fungus  of  nasal 
fossffi.” 

Right  first ; left,  tliree  weeks 
later. 

Temporary  loss 
of  vision  of  left  ' 
eye  : recover}',  i 

|19.  Mussey. 

1!) 

Erectile  tumours. 

Left  first ; right,  one  month 
after. 

Temporary  de- 
rangement of 
vision  : reco- 

20.  Reynolds 
and 

Van  Buren 

... 

Aneurism  by 
anastomosis. 

Right  carotid  tied  by  Rey- 
nolds in  1844 ; left  by  Van 
Buren  in  1850. 

very. 

Recovery. 

21.  Parker. 

45 

Carcinoma  of 
antrum. 

Interval  of  thirty-two  days. 

Death.  ■ 

1 

22.  Wood. 

5.S 

Encephaloid  of 
antrum. 

Right  carotid,  July  18  ; left, 
Dec.  26,  1856. 

After  second  o]>e- 
ration  the  tu- 
mour dimini.sh- 
ed  : then  diar- 
rhoea,rigors,  de- 
lirium, exhaus- 
tion, and  death 
on  sixtieth  dav. 

2.S.  G.  C.  E. 
Weber. 

20 

Epilepsy. 

Left  carotid,  Dec.  2 ; right, 
Dec.  19,  1857. 

Recovered. 

24.  Carnochan 

. . 

Large  morbid 
growth  of  face 
(elephantiasis). 

Right  carotid  tied,  Nov., 
1858  ; left,  June,  1859. 

Cured. 

i 

25.  Longmore. 

... 

Gun-shot  wound. 

Right,  May  12,  1863  ; left, 
May  18. 

Death  in  thirty- 
eight  hours. 

26.  Billroth. 

27 

Ulceration  of 
carotid  from 
syphilitic  caries 
of  petrous  bone  ; 
Hsemorrhage. 

Right  carotid,  Dec.  13 ; left. 
Dec.  26,  1864. 

R etum  of  haem  or- 
rhage  on  six- 
teenth day  ; j 

death  from  ex- 
haustion : no 

cerebral  symp- 
toms. ! 

27.  Buenger. 

34 

Aneurism  by 
anastomosis  and 
wound. 

Left  tied  for  the  aneurism  ; 
five  years  afterwards  the 
right,  for  a suicidal  wound. 

Disorganization  j 
of  right  eye  : j 
recovery.  i 

After  a careful  examination  of  this  subject,  I think  we  are  warranted  i 
coming  to  the  following  conclusions.  1 . Ligature  of  one  carotid  artery  i 
followed  by  cerebral  disturbance  in  more  than  one-fourth  of  the  cases,  abov 
one-half  which  are  fatal.  2.  When  the  two  carotids  are  ligatured  luith  a 
interval  of  some  days  or  weeks,  the  operation  is  not  more  frequently  followe 
by  cerebral  disturbance  than  when  only  one  is  tied.  3.  Pathological  invcsti 
gation  has  shown  that,  if  the  vessels  be  gradually  and  successively  obliterated 
the  patient  may  live,  although  one  carotid  and  one  of  the  vertebral  arterie 
have  been  occluded  by  disease  and  the  other  carotid  ligatured,  as  in  a cas 
related  by  Rossi.  4.  As  in  a case  recorded  by  Davy,  an  individual  may  eve 
live  for  a considerable  time,  though  both  carotids  and  both  vertebrals  b 
occluded — the  cerebral  circulation  being  maintained  through  the  medium  of  th 
anastomoses  of  the  inferior  and  superior  thyroids  and  the  deep  cervical  wit 
the  occipital  artery.  5.  The  reason  why  more  or  less  extensi^•e  obstruction  b 
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disoiise  of  tlie  arteries  leading  to  the  brain  may,  as  ap]>ears  from  patliological 
records,  be  unattended  by  cerebral  disturbance,  while  this  so  frequently  follows 
ligature,  lies  (as  has  been  pointed  out  by  Tilz),  that  in  the  former  case  the 
obstruction  is  gradual,  so  that  the  collateral  circulation  has  time  to  be  estab- 
lished, while  in  the  latter  the  interruption  is  sudden. 

The  cause  of  these  cerehral  si/mploms  is  certainly  the  disturbance  of  the 
cerebral  circulation,  induced  by  the  ligature  of  the  carotid.  When  a considerable 
jKtrtion  of  the  supply  of  blood  to  the  brain  is  suddenly  cut  off,  two  sets  of 
symptoms  may  ensue — one  immediate,  the  other  remote.  The  immediate 
symptoms  are  those  that  generally  result  from  functional  disturbance  of  the 
br.iiu,  consequent  upon  too  small  a supply  of  arterial  blood.  They  consist  of 
syncope,  trembling,  twitches,  giddiness,  and  impairment  of  sight.  After 
this  condition  has  been  maintained  for  a few  days,  the  nutrition  of  the  organ 
becomes  materially  affected,  and  softening  of  the  cerebral  substance  takes 
place  ; giving  rise  to  a new  and  more  serious  set  of  symptoms  indicative  of 
this  pathological  condition,  such  as  convulsions,  hemiplegia,  and  death.  In 
other  cases  congestion  may  come  on,  either  by  the  interference  with  the  return 
of  blood  through  the  jugular  vein,  or  as  a consequence  of  that  venous  turgidity 
which  we  commonly  observe  after  the  ligature  of  a main  arterial  trunk  ; or 
perhaps  coma  may  be  induced  by  apoplectic  effusion  into  a softened  portion  of 
the  organ. 

Ejffects  on  the  Lungs. — Besides  the  brain,  the  lungs  are  not  uncommonly 
secondarily  affected  after  ligature  of  the  carotid.  To  this  condition  special 
attention  has  been  directed  by  Jobert  and  Miller.  The  lungs  appear  to  become 
gi’eatly  congested,  and  this  condition  has  a tendency  to  run  into  a subacute 
form  of  inflammation.  The  cause  of  this  congestion  of  the  lungs  is  extremely 
interesting.  It  cannot  be  owing  to  the  simple  obstruction  of  the  passage  of 
the  blood  through  the  carotid  causing  a disturbance  in  the  balance  of  the 
circulation,  and  thus  a tendency  to  internal  congestion  ; for,  if  this  ^vere  the 
cause,  we  ought  to  meet  Avith  it  generally  after  ligature  of  the  arteries  of 
the  first  class.  Xor  can  it  be  ovdng  to  any  injury  sustained  by  the  eighth 
nerve  during  the  deligation  of  the  artery  ; as  in  many  of  the  instances  in 
which  it  is  stated  to  have  occuiTed,  there  was  no  eAudence  of  that  nei’A^e 
having  been  exposed  or  damaged,  and  every  reason,  from  the  knoAvn  skill  of 
the  operators,  to  believe  the  contrary.  I am  rather  inclined  to  look  upon  the 
nnusually  frequent  occurrence  of  pulmonic  congestion  after  ligature  of  tlie 
carotid,  as  a secondaiy  condition  consequent  upon  a derangement  in  the 
functions  of  the  brain  and  medulla  oblongata,  primarily  induced  by  the  dis- 
turbed state  of  the  circulation  through  that  organ  : for  we  know  that  any 
cause  which  depresses  the  activity  of  the  nervous  centres  tends  to  diminish 
proportionately  the  freedom  of  the  respiratory  movements,  and  thus,  by  inter- 
fering with  the  due  ijerfoi'inance  of  the  act  of  respiration,  disposes  to  congestion 
of  the  lungs,  as  seen  in  injuries  of  the  head,  in  apoj)le.xy,  and  in  the  operation 
of  the  sedative  poisons.  It  would  appear  from  the  detail  of  some  of  the 
recorded  cases,  as  well  as  from  Jobert’s  experiment,  that  blood-letting  is  of 
considerable  service  in  the  removal  of  this  condition,  and  should  consequently 
not  lx;  omitted. 

Ligature  of  the  Carotid  on  the  Distal  Side  of  the  Sac. — Aneurism 
ot  the  carotid  arteiy,  occurring  low  in  the  neck,  does  not  admit  the  appli- 
cation of  a lig.'itnre  on  the  cardiac  side  of  the  tumour.  What,  then,  is  to 
he  done  in  such  a (;ase  as  this?  Should  it  be  left  to  the  remote  chance 
of  a spontaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
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Spontaneous  cure  in  carotid  aneurism  lias  never  yet,  I lielieve,  been  met  with.' 
The  Sur<>-eon,  therefore,  must  endeavour  to  treat  the  disease  by  li<,mture. 
Two  plans  of  treatment  are  open  to  him — to  tie  either  the  innominate 
artery,  or  the  carotid  on  the  distal  side  of  the  tumour,  ddie  first  alternativei 
may  fairly  be  set  aside  ; for  not  only  are  the  cases  in  which  it  is  possible  toi 
find  room  between  the  sternum  and  the  sac  extremely  rare,  but,  even  werejif^j 
such  an  instance  to  present  itself,  few  Sur<i;eon8  would,  I think,  be  justifiedi  ■ 
in  undertaking’  an  operation  which  has  only  once  succeeded,  even  (p.  rj;j)i 
in  the  most  skilful  hands  ; we  are  consequently  reduced  to  the  alternative  of^ 
ligaturing  the  artery  on  the  distal  side  of  the  sac.  But  although  this.! 
operation  is  the  only  alternative  that  presents  itself,  yet  its  application  inj| 
practice  is  attended  by  serious  difficulties  and  perplexities  ; for  the  Surgeonj 
must  be  able  to  satisfy  himself  that  it  is  actually  an  aneurism  of  the  root  oq 
the  carotid  with  which  he  has  to  do,  and  that  it  is  not  the  trunk  of  th 
innominate  or  the  arch  of  the  aorta  that  is  affected.  The  difficulty  in  doin 
this  is  far  greater  than  would  at  first  appear  ; for,  on  examining  the  details  o 
eight  cases  in  which  the  distal  operation  has  been  perfonned  for  suppose 
carotid  aneurism,  three  must  be  excluded  ; as,  after  death,  the  tumour  wa 
found  to  arise  from  the  aortic  arch.  In  the  annexed  table  Avill  be  found  th 
result  of  seven  cases,  in  which  the  carotid  artery  has  been  tied  for  aneurism  o 
its  root  on  the  distal  side  of  the  sac.  I have  excluded  an  eighth  case,  as  then 
is  reason  to  believe  that  in  it  the  artery  was  not  ligatured,  but  a portion  of  th 
sheath  accidentally  tied  instead — an  accident,  by  the  way,  which  Sedillot  h 
■witnessed,  which  Norris  states  also  to  have  occun’ed  at  the  New  York  Hospital 
and  which  I have  known  happen  to  a most  excellent  Surgeon  in  the  case  o: 
ligature  of  the  femoral  artery. 


ANEURISMS  OF  ROOT  OF  CAROTID  TREATED  BY  LIGATURE  ON  DISTAL  SIDE)  51 

I'  : 


OPERATOR. 

SEX, 

AGE. 

RESULT. 

CAUSE  OF  DEATH. 

REMARKS. 

1.  Waedrop. 
1826. 

f. 

63 

Recovered. 

• • • • • f 

Tumour  diminished  until  fifth 
day  : then  inflamed,  suppu-  { 

rated,  and  burst.  The  patient  | 
recovered,  and  was  alive  three 
years  after  operation. 

2,  Lambert. 
1827. 

f. 

49 

Successful 
so  far  as 
aneurism  was 
concerned. 

Haemorrhage 
from  upper 
portion  of 
artery. 

Tumour  diminished  after  opera- 
tion,  and  became  consolidated  ; i 
sac  filled  with  firm  coagulum,.j< 
and  lower  part  of  artery  closed ; 1 
ulceration  into  artery,  just  { 
above  part  ligatured  ; vessel 
dilated  where  ligatured. 

3.  Bush. 
1827. 

f. 

36 

Recovered. 

Suffocation  was  imminent  before 
operation  ; tumour  rapidly 
diminishedafterligature.  Alive  I 
three  weeks  aftei-wards.  I 

4.  Mont- 
gomery. 
1828. 

m. 

30 

Died. 

Sac  suppu- 
rated. 

Aneurism  of  arch  also.  Left  I 
carotid  tied.  1 

.6.  Colton  DE 
Noyou. 
1840. 

6.  Wood,  J.  II. 
1840. 

f. 

63 

Recovered. 

Recovered. 

...  ... 

Tumour  and  pulsation  dimin-  I 

ished.  Alive  and  well  three  I 

yeai-s  afterwards.  I 

Aneurism  cured.  I 

7.  Demme. 

m. 

38 

Died. 

Sup])uration 
of  sac  : 
haemorrhage. 

Aneurism  of  .arch  : double  ancu-  H 
rism  of  carotid.  0 

CO 

m 

1 

m. 

36 

Died. 
68th  day. 

Inflammation 
of  lungs. 

Tumour  filled  with  layers  of  1 
coagulum.  Ulcerated  opening  1 
communicating  with  aj)OX  of  1 
left  lung.  Left  carotid  ticfl.  ■ 

OF  THE  INTERNAL  CAROTID. 
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Oil  analysiuo-  the  eases  in  which  tlie  trunk  of  the  coininon  carotid  has  been 
lipitnred  on  the  distal  side  of  an  aneurism  of  the  root  of  that  vessel,  there  are 
several  points  of  interest  that  arrest  onr  attention.  Tims  we  find  that  in  every 
case  the  tnmonr,  immediately  on  the  ligature  being  tightened,  underwent  a 
considerable  diminution  in  its  bulk,  with  corrugation  of  the  integuments 
covering  it,  and  considerable  subsidence  in  the  force  of  its  pulsations.  In  one 
case — that  of  Bush — respiration,  which  before  the  operation  had  been  attended 
with  great  difficulty,  became  easy  ; and  in  two  others  inflammation  of  the  sac 
took  place  ; being  in  one  (that  of  lYardrop)  unattended  by  bad  conscc|uences, 
and  in  the  other  (Demme’s  case)  followed  by  death.  It  is  not  safe  to  deduce 
any  general  conclusion  from  so  small  a number  of  cases ; yet  the  result  of  these 
is  so  uniform,  that  I have  no  hesitation  in  stating  it  as  my  opinion  that, 
whether  we  regard  the  principle  on  which  this  operation  is  founded,  the  amount 
of  success  which  has  hitherto  attended  it,  the  necessarily  fatal  result  of  these 
cases  if  left  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a 
reasonable  hope  of  benefit,  the  Surgeon  is  justified  in  resorting  to  the  ligature 
of  the  trunk  of  the  common  carotid  on  the  distal  side  of  the  sac,  in  cases  of 
aneurism  limited  to  the  root  of  that  vessel. 

The  trunk  of  the  External  Carotid  is  so  short  that  it  seldom  becomes  the 
seat  of  aneurism  without  involving  at  the  same  time  the  end  of  the  common 
arcery  at  its  bifurcation.  It  may,  how'ever,  become  aneurismal.  The  tumour, 
presenting  the  usual  signs  of  aneurism,  will  be  found  situated  under  the 
angle  of  the  jaw  and  above  the  level  of  the  cricoid  cartilage.  From  the  im- 
portant nature  and  close  proximity  of  the  parts  surrounding  it,  the  pressure- 
effects  are  serious  and  early.  By  pressm’e  on  the  hypoglossal  nerve  the  muscles 
of  the  coiTesponding  side  of  the  tongue  may  be  paralysed,  so  that  when  pro- 
truded the  tongue  is  turned  towards  the  affected  side.  Aphonia  and  dysphagia 
have  l>een  met  with  as  early  symptoms. 

The  treatment  consists  in  ligature  of  the  coimnon  carotid  above  the  omo- 
hyoid. After  this  operation  it  may  happen  that  pulsation  continues  faintly, 
or  speedily  returns  to  the  sac,  owing  to  the  freedom  of  enlarged  anastomoses. 
It  has,  therefore,  been  proposed  by  Morris  to  ligature  as  well  the  primary 
branches  of  the  external  carotid — a project  certainly  difficult  in  execution 
and  probably  of  doubtful  utility. 

ANEURISM  OF  THE  INTERNAL  CAROTID. 

The  Internal  Carotid  Artery  may  be  the  subject  of  aneurism  before  or  after 
it  has  passed  through  the  carotid  canal  and  entered  the  cavity  of  the  skull. 
The  symptoms  of  these  two  classes  of  cases  differ  necessarily  in  almost  every 
respect,  as  likewise  do  the  termination  and  the  suscejitibility  of  the  case  to 
surgical  interference. 

Extracranial  Aneurism. — When  an  aneurism  affects  the  triudv  of  the 
internal  carotid  before  its  entrance  into  the  skull,  the  symptoms  presented  by 
this  disease  do  not  materially  differ  from  those  of  aneurism  at  the  bifurcation, 
or  of  the  upper  ]>art  of  the  common  carotid,  except  in  one  important  respect, 
which  was,  I believe,  first  pointed  out  by  Porter  of  Dulffi'n — viz.,  the  tendency 
"f  the  tumour  to  extend  inwards  towards  the  pharynx,  and  to  ]irotrudc 
into  that  cavity.  The  reason  of  this  is  obvious;  when  we  consider  the 
anatomical  relations  of  the  internal  carotid  artery,  we  at  once  see  that  its 
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pharyngeal  aspect  is  that  which,  if  one  may  so  term  it,  is  the  most  sii])erficial, 
and  that  between  it  and  the  surface  the  smallest  amonnt  of  soft  parts  inter- 
venes— nothing  lying  between  the  vessel  and  the  mucous  membrane  except 
the  thin  paper-like  constrictor,  some  lax  areolar  tissue,  and  the  superior 
laryngeal  nerve  ; whilst  externally  there  are  interposed  between  it  and  the 
integument  the  layers  of  the  cervical  fascia,  the  margin  of  the  stern omastoid, 
the  digastric  stylo-hyoid  and  stylo-pharyngcus,  and  the  styloid  process,  and 
above  the  digastric  the  parotid  gland. 


AVhen,  therefore,  dilatation  of  the  vessel  takes  place,  it  necessarily  has  a 
tendency  to  push  forwards  that  part  of  its  covering  where  it  meets  with  least 
resistance  ; and,  this  being  to  the  pharyngeal  side,  more  or  less  prominence  will 
consequently  be  found  in  this  cavity.  In  a case  that  occurred  to  8yme,  this 
was  especially  well  marked,  the  aneurism  of  the  internal  carotid  simulating 
closely  an  abscess  of  the  tonsil.  In  two  cases  related  by  Porter  in  the  seven- 
teenth volume  of  the  Duhlin  Journal  of  Medical  Science,  this  was  one  of  the 
most  marked  features  : the  “ appearances  of  the  tumour  (as  seen  by  the  mouth) 
were  most  alarming ; the  pulsation  could  be  distinctly  seen,  and  the  blood 
almost  felt  under  the  mucous  membrane ; it  seemed  ready  to  give  way  and 
burst  into  the  mouth  every  moment.” 

Treatment. — The  treatment  of  these  cases  does  not  differ  from  that  of 
aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  part  of 
the  neck ; but  we  are  not  in  possession  of  a sufficient  number  of  facts  to  enable 
us  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  inter- 
ference in  them  is  likely  to  be.  If  we  could  give  an  opinion  from  the  limited 
number  of  cases  at  present  before  the  profession,  we  should  feel  disposed  not 
to  entertain  a very  favourable  opinion  of  the  result  of  the  Hunterian  operation, 
as  applied  to  aneurism  of  the  internal  carotid  outside  the  skull.  This  is 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mucous  membrane 
of  the  mouth,  being  such  that  the  surrounding  tissues  do  not  exercise  a suffi- 
cient amount  of  pressure  against  the  sac  after  the  ligatime  of  the  vessel  to 
allow  the  efficient  deposition  of  lamellated  coagulum,  and  consequent  occlusion 
of  the  artery  leading  into  it,  which,  in  accordance  with  the  principles  that 
have  been  laid  down  in  speaking  of  the  Hunterian  operation,  are  necessaiy  to 
success. 


INTRACRANIAL  ANEURISM. 

Aneurisms  within  the  skull  may  arise  from  any  of  the  arteries  that  are  met 
with  in  this  situation,  though  some  are  much  more  liable  than  othei’S  to  the 
occurrence  of  this  disease.  Of  62  cases  noted  by  Sir  ^Y.  Gull,  the  basilar 
artery  was  the  seat  of  disease  in  20  cases,  and  the  middle  cerebral  in  15.  In 
8 of  the  remaining  cases,  the  internal  carotid  was  affected  as  it  lay  by  the  sella 
Turcica ; and  in  6 others  the  anterior  cerebral  artery  was  the  seat  of  aneurism. 
The  vertebral  arteries  and  their  branches  were  affected  in  28  cases,  and  the 
carotids  and  their  branches  in  34. 

Causes. — The  causes  of  intracranial  aneurism  are  very  obscure.  It  might 
be  supposed  that  the  comparatively  small  diameter  of  the  arteries  within  the 
skull  would  render  them  little  liable  to  the  occurrence  of  spontaneous  aneurism, 
were  it  not  that  the  anatomical  characters  and  physiological  relations  of  these 
vessels  predispose  considerably  to  the  occurrence  of  this  affection  ; there  being 
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no  other  set  of  arteries  in  the  body  of  tlie  same  size  as  these  within  the  skull  in 
which  spontaneous  aneurism  so  frequently  occurs.  This  can  be  accounted  for 
only  by  the  thinness  of  their  coats  and  want  of  an  external  fibrous  sheath  render- 
ing them  unable  to  support  the  increased  tension,  to  which  they  are  occasionally 
subjected  in  consequence  of  the  alteration  in  pressure  of  the  cerebral  circula- 
tion at  different  periods,  the  result  of  some  variation  in  the  relative  quantities 
of  the  different  fluids  within  the  skull,  or  of  determination  of  blood  to  the 
brain.  This  would  be  the  case  more  particularly  if  their  natural  elasticity  had 
already  been  impaired  by  the  occurrence  of  degeneration  of  their  coats.  As 
these  changes  are  the  natural  consequences  of  advance  in  age,  we  shall  find  the 
tendency  to  the  occurrence  of  this  disease  increase  with  advancing  years. 
Thus,  according  to  Sir  AVilliam  Gull,  of  58  cases  in  which  the  patient’s  age  is 
given,  only  12  cases  occurred  in  persons  under  twenty-five,  five  of  the  patients 
being  under  twenty;  of  the  remaining  4G  cases,  13  occurred  in  persons  under 
forty ; of  the  remaining  33,  29  were  met  with  between  forty  and  sixty 
and  4 in  pereons  above  sixty.  Of  the  58  cases,  35  were  males,  and  23 
females.  Church  believes  that,  in  the  young,  intracranial  aneurism  is  due  to 
embolism. 

The  immediate  exciting  cause  of  the  disease  is  most  commonly  involved  in 
obscurity : sometimes  it  may  be  traced  to  a blow  on  the  head,  to  a fall  or  con- 
cussion, or  to  excess  in  drinking  ; but  more  frequently  the  symptoms  manifest 
themselves  suddenly,  without  being  in  any 
way  attributable  to  such  external  influences, 
and  occur  in  vigorous  and  apparently  healthy 
pei-sons. 

Pathology. — Intracranial  aneurisms  are 
almost  always  formed  by  the  uniform  dila- 
tation of  the  whole  of  the  calibre  of  the 
ai-tery — the  sacculated  variety  being  rarely 
met  with.  In  the  museum  of  University 
College  there  are,  however,  two  specimens  of 
sacculated  aneurisms  of  the  cerebral  arteries. 

The  coats  of  the  arteries  in  this  situation 
being  very  thin,  and  unprovided  with  any 
external  fibrous  sheath  that  w^ould  support 
the  impetus  of  the  blood,  rupture  of  the 
vessel  would  occur  rather  than  partial  dila- 
tation, if  one  portion  only  of  the  circum- 
ference were  diseased.  Occasinally,  the 
dilatation  is  fusiform,  extending  over  some 
length  of  the  artery  : this  form  is  probably  confined  to  the  basilar  artery 
(Fig.  473). 

I he  disease  would  appear  to  be  of  slow  growTh,  and  the  sac  sometimes  be- 
comes filled  with  laminated  coagula  so  completely  as  to  occlude  the  orifice  of 
the  artery  from  which  it  springs. 

I he  size  that  aneurism  in  this  situation  attains  before  death  results  is  some- 
times considerable  : thus,  in  a case  of  anenrism  of  the  basilar  artery,  that 
occurred  some  years  ago  at  the  Univereity  College  Hospital,  the  tumour  was. 
nearly  as  large  as  a walnut  ; in  another  case,  in  the  same  hospital,  it  some- 
what e.xceeded  this  size.  K.  AV.  Hmith,  in  the  Duhlin  Journal  of  Medical 


P’ig.  473. — Fusiform  Aneurism  of  ]3a.silar 
Artery  laiil  open. 
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Science,  vol.  xxv.,  mentions  a case  of  mnltiloculaT  aneurism  of  the  left  pos- 
terior cerebral  artery  as  lai'o-e  as  a small  ap])le  ; and  Serres,  one  as  larj^e  as 
a hen’s  eg-g-.  On  the  other  hand,  they  occasionally  prove  fatal  by  rupture 
whilst  still  of  very  small  size — not  larger  than  a j)ea  or  a nut. 

It  is  seldom  that  more  than  one  of  the  arteries  of  the  brain  suffer  aneurisma! 
dilatation.  I n the  Musenin  of  the  College  of  Surgeons,  however,  are  the  pre- 
IDarations  (Nos.  1(!87  and  1088)  of  aneurismal  dilatation  of  both  internal  carotid 
arteries,  resembling  “two  bulbs  about  five-eighths  of  an  inch  in  diameter, 
filling  up  the  hollow  on  each  side  the  sella  Turcica,  which  were  evidently 
dilatations  of  the  carotid  arteries  ; and  from  their  being  filled  with  lamintE  of 
coagulated  blood,  there  could  be  little  doubt  of  their  being  aneurisms  of  these 
arteries.  The  one  on  the  left  side  was  the  largest ; that  on  the  right  side 
communicated  with  the  cavity  of  the  artery,  which  was  not  the  case  with  the 
other.” 

A case  occurred  in  University  College  Hospital  many  years  ago,  under  the 
care  of  A.  T.  Thomson,  in  which  a somewhat  similar  condition  existed.  A 
man,  forty-nine  years  of  age,  had  fallen  on  his  head  some  months  before  ad- 
mission into  the  Hospital.  Since  then  he  had  been  garrulous,  silly,  and  very 
irritable — becoming  readily  intoxicated.  He  suddenly  became  comatose,  with 
vomiting  and  laborious  breathing  ; he  could  close  both  eyes,  but  the  right 
pupil  was  dilated  ; the  left  side  was  paralysed.  He  was  treated  for  apoplexy, 
and  became  slightly  better,  but  died  in  ten  days  from  the  first  attack.  On 
examination,  an  aneurism  a little  larger  than  a hazel-nut  was  found  on  the 
trunk  of  the  right  carotid,  where  it  gave  off  the  middle  cerebral  artery, 
and  another  small  one  on  the  course  of  that  artery.  There  was  a globular 
aneurism  on  the  corresponding  artery  of  the  opposite  side  ; the  basilar  arteiy 
was  thickened,  white,  and  opaque,  as  were  also  the  other  larger  arteries  of 
the  brain  ; there  was  softening  of  both  anterior  cerebral  lobes,  esj)ecially  the 
right  one. 

The  arteries  of  the  brain  are  very  commonly  healthy  hi  these  cases.  Out  of 
four  instances  of  intracranial  aneurism  that  have  fallen  under  my  observation, 
the  other  vessels  of  the  brain  have  been  healthy  in  three  cases,  and  atheroma- 
tous in  but  one.  In  one  case  I have  seen  aneurism  ivithin  the  skull  associated 
with  aneurism  elsewhere — in  the  thoracic  aorta. 

Pressure-Effects. — The  pressure  exercised  by  an  aneurismal  sac  situated 
within  the  skull  is  always  chiefly  directed  against  the  yielding  cerebral  substance, 
which  is  often  extensively  disorganized.  The  bones  of  the  skull,  however 
close  their  proximitity  to  the  sac  may  be,  frequently  escape,  and  seldom 
suffer  much.  This  peculiarity  in  the  effects  of  aneiu’ism  in  this  situation  may 
be  partly  owing  to  the  very  dense  and  compact  character  of  the  inner  layer  of 
the  skull,  but  is  doubtless  principally  due  to  the  very  soft  and  yielding  nature 
of  the  contents  of  the  cavity.  Absorption  of  the  subjacent  bone,  however, 
sometimes  takes  place  to  a limited  extent ; thus  in  one  case  (Moore’s)  the  body 
of  the  sphenoid  bone  was  indented  and  partially  absorbed. 

The  parts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  the  structures  that  principally  suffer  arc  necessarily  those  seated 
at  the  base  of  the  brain,  and  forming  the  floor  of  the  lateral  ventricles.  In 
Moore’s  case,  one  of  the  optic  nerves  was  flattened  by  the  pressure  of  the  sub- 
stance of  the  anterior  lobe  ; the  lamina  perforata,  the  roots  of  the  olfactory 
tract,  the  anterior  part  of  the  corpus  striatum,  and  a considerable  quantity  of 
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the  neighbouring’  white  matter  of  the  anterior  lobe,  were  removed.  In  a case 
recorded  by  Lager,  the  portio  dura  of  the  riglit  side  was  paralysed  from  this 
cause.  In  R.  W.  Smith’s  case,  the  floor  of  the  third  ventricle,  the  tuber 
cinereiuu,  and  the  origins  of  the  oj)tic  and  olfactory  nerves,  sutfei’ed ; the  optic 
nerve  of  the  opposite  side  was  flattened  and  softened. 

Resides  the  changes  that  take  place  in  the  cerebral  substance  as  the  result  of 
pressure,  important  lesions  may  be  met  Avitli  as  the  effect  of  the  inteiTiiption 
which  the  presence  of  the  aneurism  offers  to  the  circulation  in  and  nutrition 
of  the  cerebral  hemispheres.  Thus,  in  the  case  of  aneurism  of  both  internal 
carotids  that  has  already  been  referred  to  as  occurring  at  University  College 
Hospital,  there  was  white  softening  of  both  the  anterior  cerebral  lobes  ; and 
this  lesion  was  most  marked  on  the  side  that  corresponded  to  the  largest 
aneurism,  and  where  consequently,  it  may  be  supposed,  the  greatest  amount  of 
obstruction  to  the  circulation  existed. 

Sv:MPTOirs. — The  symptoms  of  aneurism  within  the  skull  are  extremely 
equivocal ; and,  indeed,  aneurism  of  large  size  may  exist  at  the  base  of  the  brain 
without  occasioning  any  symptoms  whatever.  An  interesting  instance  of  this 
occurred  at  University  College  Hospital  in  1848.  A man,  thirty-seven  years 
of  age,  died  of  pulmonary  apoplexy  and  chronic  pneumonia  of  the  left  lung, 
consequent  upon  the  pressure  of  an  aneurism  of  the  commencement  of  the 
descending  aorta  on  the  pulmonary  veins  of  that  side.  On  examining  the 
head  after  death,  an  aneurism  of  the  basilar  artery  as  large  as  a hazel-nut 
was  met  with,  of  which  no  suspicion  had  been  entertained  during  life,  there 
haWng  been  no  head-symptoms  whatever;  the  sac  of  the  aneurism  was 
veiy  thin,  and  there  was  much  atheromatous  degeneration  in  the  vertebral 
arteries. 

The  only  symptoms  that  are  of  constant  occurrence,  when  this  disease  goes 
on  to  a fatal  termination,  are  those  of  hemiplegia  and  apoplexy.  These  may 
come  on  suddenly  without  any  previous  warning  ; or  they  may  be  preceded  by 
a train  of  phenomena  indicative  of  the  existence  of  chronic  disease  within  the 
cranial  cavity. 

The  most  constant  of  these  phenomena  is  pain  ; which  affects,  how^ever,  gneat 
variety,  both  in  extent  and  in  character.  It  may  be  diffused,  or  may  occupy  a 
fixed  point ; it  may  be  continuous  or  intermitting ; it  may  be  increased  by 
movement,  or  accompanied  by  peculiar  sensations,  as  of  pulsation  or  of  opening 
and  shutting  the  top  of  the  cranium. 

The  sight  and  hearing  are  often  impaired.  Dimness  of  sight,  dilatation  of  - 
one  or  Ixjth  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
in  several  of  the  cases  recorded.  Gow'ers  states  that  intra-cranial  aneurisms  even 
of  large  size,  arc  not  as  a rule  accompanied  by  any  associated  ocular  changes. 
Nor  do  they  often  cause  consecutive  changes,  unless  their  position  is  such  as 
to  ]ires8  upon  the  optic  nerves  ; there  is  then  loss  of  vision  with  atrophy  of  the 
nerve  recognizable  by  the  ophthalmoscope.  If  the  aneurism  press  on  the 
cavernous  sinus,  there  may  be  some  fulness  of  the  retinal  veins,  but  this  is 
usually  only  temporaiy,  the  pressure  being  relieved  by  the  free  communication 
lietween  the  ophthalmic  and  facial  veins.  Optic  neuritis  is  rare  as  the  result 
of  intracranial  aneurisms.  Ptosis  has  been  met  with  from  pressure  on  the 
third  nen-e  by  aneurism  of  the  posterior  communicating  artery.  Buzzing 
noises  in  the  ears,  and  deafness,  are  not  uncommon  symptoms  ; deafness,  more 
Jiarticularly,  njqiears  to  lie  a phenomenon  of  fi’equent  occurrence. 
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The  patient  rarely  loses  the  power  of  articulation  and  of  deglutition  ; im- 
pairment of  these  functions,  however,  has  l)een  met  with. 

There  may  be  paralysis  of  the  side  of  the  face,  shaking  palsy,  or  coin])lete 
hemiplegia  ; or  fits  of  an  epileptic  nature  may  occur.  Tlie  mental  condition 
may  undergo  changes  indicative  of  chronic  disease  of  the  brain.  There  may 
be  depression  of  spirits,  listlessness,  or,  as  was  noticed  in  the  case  above  related, 
the  temper  may  become  irritable,  and  the  patient  be  garrulous  or  silly.  Jn- 
sanity  has  been  noticed  in  one  case.  As  is  always  the  case  in  cerebral  afiections, 
the  gastric  functions  are  often  impaired. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a loud  rough  or 
“ whizzing”  noise  heard  on  the  application  of  a stethoscope  over  one  side  of  the 
head,  and,  perhaps,  audible  to  the  patient.  This  sign,  however,  exists  in  but 
few  cases  ; but  when  it  does  occur,  it  is  unquestionably  the  most  pathognomonic 
of  all.  I am  not  aware  that  it  has  been  met  with  in  any  form  of  cerebral  disease 
except  intracranial  aneurism. 

Thus  it  will  be  seen  by  a reference  to  this  list  of  symptoms  that,  with  the 
exception  of  the  whizzing  noise,  no  special  signs  are  afforded  by  aneurisms 
within  the  skull,  which  will  enable  us  to  distinguish  between  the  symptoms 
occasioned  by  their  presence  and  those  of  other  tumours  of  the  brain,  and  of 
organic  cerebral  disease. 

Very  frequently  no  premonitory  symptoms  manifest  themselves  ; the  patient 
being  suddenly  seized  when  apparently  in  good  health,  with  apoplexy,  which 
terminates  rapidly  in  death. 

Causes  op  Death. — The  fatal  termination  may  occur  from  one  of  four 
causes. 

1.  The  tumour  may  exercise  moh.  pressure  upon  the  ivliole  cerelralmass  as  to 
occasion  death.  This  mode  of  termination  is  rare.  I am  acquainted  with 
one  case  of  this  description,  which  is  reported  by  Euschenberger.  The 
symptoms  were  very  remarkable,  consisting  of  complete  hemiplegia  of  the  left 
side,  with  involuntary  antero-posterior  vibration  of  the  head  and  body,  and 
paralysis  agitans  of  the  right  leg.  The  patient  slept  heavily,  with  loud  snoring ; 
he  ate  voraciously,  but  occasionally  had  considerable  difficulty  in  deglutition 
and  articulation  ; his  intellect  was  clear,  but  very  slow.  After  death,  an 
aneurism  of  the  basilar  artery  as  large  as  a pigeon’s  egg,  containing  an 
irregular,  very  hard,  dry  clot  of  blood,  was  found  pressing  on  the  pons  Varolii. 
The  sac  had  given  way  at  one  point,  extravasation  taking  place  into  the  sub- 
stance of  the  pons,  which  was  softened,  and  of  a bluish  colour. 

2.  The  most  frequent  mode  in  which  death  takes  place  in  these  cases  is  by 
the  sudden  rupture  of  the  sac  and  extravasation  of  blood  into  the  cavity  of 
the  arachnoid  and  the  meshes  of  the  pia  mater  at  the  base  of  the  brain,  or  into 
the  lateral  ventricles — either  from  the  aneurism  projecting  into  them  and  there 
giving  way,  or  rupturing  into  these  cavities  by  breaking  down  the  inteiA  ening 
cerebral  substance  (Figs.  474,  475).  When  this  mode  of  termination  occurs, 
there  are  occasionally  no  warning  nor  premonitory  symptoms  of  impending 
danger ; the  patient,  when  apparently  in  good  health,  being  struck  down  by  an 
attack  of  apoplexy  w'hich  is  speedily  fatal.  More  frequently  a series  of  those 
symptoms  that  have  already  been  mentioned  as  attending  many  cases  of  this 
disease,  precede  the  fatal  event  for  a longer  or  shorter  time.  "When  rupture  of 
the  sac  and  extravasation  of  blood  take  place,  death  is  inevitable  ; at  least,  I 
am  not  acquainted  with  any  case  in  which  the  appearance  found  after  death 
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converted  me  to  the  belief  that  the  patient  had  even  temporarily  recovered 
from  this  condition. 

Death  fi'om  rnptnre  of  the  sac  appears  to  he  most  frequent  in  younger  sub- 
jects. In  the  later  period  of  life,  aneurism  is  commonly  associated  with 
atheromatous  disease  of  the  vessels  generally,  which  may  cause  death  by 
softening  and  effusion  of  blood.  According  to  Gull,  of  20  cases  occurring  in 
persons  under  thirty-five  years  of  age,  IG  (or  80  per  cent.)  were  fatal  from 
rupture  of  the  sac  ; while  in  37  cases  over  thirty-five,  death  occurred  fr'om  this 
cause  in  only  14,  or  38  per  cent. 

3.  Death  may  result  from  another  cause  than  the  pressure  of  the  aneurismal 
sac  or  its  rupture  and  the  extravasation  of  its  contents — viz.,  from  sofienioig  of 
the  suhstemee  of  the  brain  to  a greater  or  less  extent,  in  consequence  of  the 
obstruction  offered  to  the  passage  of  the  blood  through  the  aneurismal  vessel. 


Fig.  474.— Aneurism  of  the  Left  Interaal  Carotid, 
bursting  into  Lateral  Ventricle.  View  of  Aneurism 
from  above,  projecting  into  Ventricle. 


Fig.  475.— View  of  the  same  Aneurism 
from  below,  imbedded  in  substance  of  Hemi- 
sphere. 


In  the  case  of  aneurism  of  both  carotids,  already  mentioned  as  having  occurred 
at  University  College  Hospital,  this  was  the  case  ; both  anterior  cerebral  lobes 
were  affected  with  white  softening,  and  this  condition  was  especially  observable 
on  that  side  on  which  the  aneurism  was  larger. 

4.  Lastly,  death  may  be  produced  by  the  mere  irritation  occasioned  by  the 
pressure  of  one  or  more  aneurismal  tumours  within  the  cranium.  Of  this  an 
interesting  example  is  afforded  by  the  history  of  a case  of  aneurism  of  both 
internal  carotids,  contained  in  the  Museum  of  the  College  of  Surgeons,  and 
related  by  Sir  G.  Blaiie  in  the  Transactions  of  the  Society  for  the  Improvement  of 
Medical  and  CJiiruryical  KnoivJedcje,  vol.  ii.  p.  102.  In  this  case  the  patient, 
a lady  aged  GO,  had  suffered  for  four  years  from  attacks  of  giddiness,  headache, 
and  imperfect  vision  ; about  sixteen  months  before  her  death  she  became 
insane,  recovered,  and  then  relapsed  twice  into  the  same  state.  After  having- 
regained  her  senses  for  some  months,  she  became  affected  with  giddiness,  red- 
nes.s  of  the  eyes,  and  violent  maniacal  delirium,  which  continuing  for  some 
weeks  caused  her  death. 

After  death  the  following  appearances  were  found.  “ Upon  examining  the 
l>^xly,  there  was  no  appearance  in  the  brain  itself  that  could  in  any  way  account 
for  the  symptoms.  There  was,  indeed,  a gi’catcr  quantity  of  fluid  than  common 
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in  the  ventricles,  and  the  surface  of  it  was  inoistcr  tlmn  it  is  nsually  found  in  a 
sound  state  ; hut  in  all  otliei-  cases  which  have  occurred  to  me  of  organic 
affections  of  the  brain  ])roving  fatal,  except  those  which  are  sudden,  such  as 
apoplexy,  there  has  been  a preternatural  quantity  of  fluid  in  its  ventricles. 
There  were  also  spicula  of  bone  in  the  membrane  forming  the  falx.  The  inner 
substance  of  the  crura  cerebri  was  of  a brown  colour,  and  more  tendei-  than 
natural.  The  optic  nerves  were  smaller  than  natural,  as  if  they  had  been 
wasted.  The  septum  lucidum  was  more  than  usually  dense. 

“ But  the  morbid  appearance  in  this  case,  which  was  so  singular,  and  to 
which  the  symptoms  of  complaint  seemed  chiefly  referable,  was  two  bulbs,  about 
five-eighths  of  an  inch  in  diameter,  filling  u]i  the  hollow  on  each  side  of  the 
sella  Turcica,  which  were  evidently  dilatations  of  the  carotid  arteries,  and, 
from  their  being  filled  with  laminse  of  coagulated  blood,  there  could  be  no 
doubt  of  their  being  aneurisms  of  these  arteries.  The  dissection  was  made  by 
]\Tr.  Hunter,  assisted  by  Mr.  Home,  in  the  iwesence  of  Hr.  Jenner  and  myself, 
and  all  concurred  in  the  opinion  that  these  tumours  were  aneurisms.  The  one 
on  the  left  side  was  the  largest.  That  on  the  right  side  communicated  with 
the  cavity  of  the  artery,  which  was  not  the  case  with  the  other.” 

Teeatment, — In  the  treatment  of  intracranial  aneurism  there  is  usually 
little  to  be  done,  the  nature  of  the  case  not  being  sufficiently  obvious  in  the 
majority  of  instances  to  justify  active  measures.  Should,  however,  the  loud 
rough  whiz  be  distinctly  audible  over  one  side  of  the  head,  more  especially 
about  the  base  of  the  skull,  or  by  application  of  the  stethoscope  to  the  mastoid 
process,  and  should  symptoms  of  cerebral  compression  begin  to  manifest  them- 
selves, ligature  of  the  carotid  artery  on  the  affected  side  may  with  propriety  be 
practised.  This  has  been  done  successfully  in  a most  interesting  and  instruc- 
tive case  of  intracranial  aneurism  by  Coe  of  Bristol ; and  unsuccessfully  in  one 
at  University  College  Hospital,  by  Berkeley  Hill,  in  which  death  took  place  from 
hmmorrhage  from  the  seat  of  ligature. 

INTBAORBITAL  ANEURISM. 

“ Intraorbital  Aneurisms  ” were  for  a long  time  considered  by  Surgeons  to 
t)e  of  the  natm’e  of  erectile  tumours  ; but  the  error  of  this  opinion  was  pointed 
out  by  Busk,  and  subsequently  by  Hunneley,  who  conclusively  showed  that 
except  in  those  very  rare  cases  in  which  a pulsating  tumour  of  the  orbit  is 
congenital,  or  has  appeared  shortly  after  birth,  or  is  associated  with  nmvoid 
tissue  developed  in  the  eyelids,  it  must  be  looked  upon  as  being  due  in  the  vast 
majority  of  cases  to  the  presence  of  an  anemlsm  or  aneurismal  varix  at  the 
back  of  the  orbit.  These  views  have  been  fully  confirmed  by  Rivington  in  his 
exhaustive  paper  founded  on  73  recorded  cases  of  pulsating  tumour  of  the  orbit 
collected  from  various  sources,  and  including  one  very  interesting  case  of  his 
own.  The  vessel  affected  aj>pears  to  be  in  some  instances  the  ophthahnic 
artery  itself ; in  other  instances  it  would  appear  that  the  tumour  is  developed 
within  the  cranium,  springing  from  the  carotid  artery,  the  ophthalmic  being 
but  secondarily  affected.  Helens  of  Paris  has  recorded  three  cases  verified  b} 
post  mortem  examination,  in  which  the  symptoms  arose  fr’om  an  arterio- 
venous aneurism  affecting  the  carotid  artery  in  the  cavernous  sinus. 

Causes. — The  causes  of  intraorbital  aneurism  are  in  some  cases  very  obscure ; 
in  others,  it  evidently  and  directly  has  originated  from  a blow  upon  the  head. 
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■ la  the  first  class  of  cases,  where  the  disease  lias  been  of  spoiitaaeous  origin,  the 

j patient  has  suddenly  felt  a crack  or  snap  in  the  orbit,  like  the  “crack  of 

a whip,”  or  the  “ snap  of  a gun,”  and  the  disease  has  then  developed 
gradually.  In  the  traumatic  cases,  the  blow  upon  the  head  has  usually  been 
severe,  attended  in  some  instances  with  symiitoms  of  fracture  of  the  anterior 
part  of  the  base  of  the  skull.  In  several  cases  it  has  arisen  from  penetrating 
wounds  of  the  orbit  as  from  sticks  or  small  shot. 

Of  the  73  cases  collected  by  Kiviugton,  32  were  idiopathic  and  41  traumatic. 
Of  the  idiopathic  cases  two  were  congenital,  probably  genuine  specimens  of 
cimoid  aneurism,  the  mean  age  of  the  rest  was  43,  the  oldest  being  09.  The 
mean  age  of  the  traumatic  cases  was  between  30  and  31,  the  extremes  being 
11  and  72.  The  spontaneous  cases  were  most  commonly  in  women  : thus,  of 
30  cases  in  which  the  sex  is  recorded  21  were  females.  The  traumatic  form 
is  most  common  in  men,  the  number  being  31  males  to  10  females.  Amongst 
the  idiopathic  cases  15  occurred  on  the  right  side,  13  on  the  left,  and  2 on 
both  sides  ; of  40  traumatic  cases,  10  were  on  the  right,  27  on  the  left,  and  3 
on  both. 

Symptoms. — The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
a loud  snap  or  crack  in  the  orbit  or  head.  This  is  followed  by  congestion  of 
the  conjunctiva,  difficulty  in  opening  the  eyelids,  a feeling  of  tension,  and  in 
.some  instances  severe  pain  in  and  around  the  orbit.  Loud  whizzing,  bewilder- 
ing noises  ai’e  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
lying  down.  In  traumatic  cases,  a persistence  of  congestion  of  the  conjunctiva 

• 1 with  redness  and  some  oedema  of  the  eyelids,  and  the  occurrence  of  noises  in 

; the  head,  are  usually  the  first  indications  of  the  mischief  that  has  occurred.  In 

• I all  cases,  after  a time,  the  eyeball  becomes  unduly  prominent,  and  pulsation  of 

a thrilling  vibratory  character  can  be  felt  in  the  orbit  : on  the  application 
- I of  the  ear,  a loud  whizzing  bruit  is  discernible,  which  extends  widely  over 

i the  side  of  the  head.  The  eyeball  itself  eventually  falls  into  a state  of 

i chronic  congestion  ; chemosis  occurs,  the  cornea  becomes  opalescent,  the 

I aqueous  humour  turbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsa- 
tion are  diminished  or  cease  on  compressing  the  carotid  artery  of  the  side 
. affected. 

1 Progxosls. — I think  it  is  still  doubtful  what  would  happen  in  a large 

number  of  these  cases,  if  the  disease  were  left  to  itself  Avithout  operation.  It 
; might  be  supposed  that  it  would  probably  have  a fatal  termination  ; that 
rupture  w’ould  take  place  either  into  the  cranial  cavity  or  externally,  and  that 
sudden  death  would  occur.  That  this  has  occasionally  taken  place  is  proA^ed 
by  recorded  cases,  but  it  is  by  no  means  a necessary  consequence  of  the 
disease.  I was  consulted  at  the  end  of  18G5  by  a gentleman  about  44  years 
of  age,  Avho,  in  consequence  of  a fall  on  the  head  a few  months  preA'iously, 
had  txjen  attacked  Avith  symptoms  of  aneurism  of  the  left  orbit  in  thp  most 
j marked  manner.  The  bruit  and  the  pulsation  Avere  very  loud  and  distinct. 

fi’he  e ’eljall  Avas  greatly  protruded,  the  conjunctiva  and  eyelids  Avere  con- 
- 1 gested  and  swollen.  OreaA'es  of  Burtoji,  Avith  Avliom  I saAv  the  case,  agreed 
Avith  me  in  urging  ligature  of  the  carotid  artery  as  the  oidy  means  of  cure. 

; 'I’o  thi.s  the  })aticnt  would  not  consent,  and  ])referred  taking  his  chance.  By 
attention  to  habits  of  life,  abstinence  from  stimulants,  and  ordinary  medical 
! treatment,  the  tumour  sui)sided,  the  eye  retreated  Avithin  the  orbit,  and  the 
8ynq)toms  diminished  gi’catly  ; so  that,  at  the  end  of  fourteen  months  from 
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the  time  'wlien  T first  saw  liim,  I understand  tliat  tliey  liad  to  a very  great 
extent  disappeared. 

But  there  is  reason  to  hclieve  tliat  all  the  signs  of  iiitraorhital  anenrisni  mav 
entirely  disappear,  the  disease  undergoing  a spontaneous  cni-e.  Collard  relates 
the  ease  of  a man  41  years  of  age,  who,  in  consequence  of  a fall  on  the  hack 
of  his  head  hy  Avhich  he  was  rendered  insensible,  was  gradually  seized  with 
symptoms  of  aneurism  of  the  left  orbit ; bruit,  pulsation,  dij)lopia,  and  pro- 
trusion of  the  eyeball,  together  Avith  congestion  of  the  eyelids,  being  most 
marked.  After  the  disease  had  continued  for  a considerable  length  of  time, 
the  patient  Avas  put  upon  a course  of  purgatives,  Avith  a calomel  and  bella- 
donna pill  daily,  and  cold  lotions  to  the  forehead.  Under  this  treatment  the 
symptoms  gradually  subsided,  and  in  three  years  and  a half  from  the  com- 
mencement of  the  disease  had  entirely  disappeared.  Collard  believes  that  in 
this  case  there  was  a dilatation  of  the  ophthalmic  artery  and  its  branches,  aris- 
ing from  and  maintained  by  a morbid  state  of  the  ophthalmic  ganglion,  AAdiich 
furnishes  vaso-motor  filaments  to  the  arteries  of  the  eye.  This  ganglion  he 
believes  to  haA^e  been  injured  by  mitre-coiqj,  and  to  have  remained  in  an 
abnormal  state,  Avhich  produced  dilatation  of  the  AAnll  of  the  ophthal- 
mic artery  and  its  branches,  increase  of  the  pulsations  and  the  other  symptoms 
which  have  been  described  above.  It  is  evident  from  these  cases  that  a grave 
prognosis  should  not  be  hastily  giA^en,  as  it  is  only  by  Avatching  the  case  that 
a correct  conclusion  can  be  arrived  -at.  If  the  protrusion  of  the  eyeball  con- 
tinues to  increase,  and  the  globe  itself  begins  to  suffer,  and  vision  is  lost,  the 
prognosis  becomes  grave  and  the  case  is  one  requiring  surgical  treatment.  If 
there  is  no  increase  of  the  symptoms  after  some  months’  observation,  the 
patient  may  be  left  to  nature  unless  the  annoyance  of  the  disease  is  so  great 
that  an  attempt  to  give  relief  becomes  necessary. 

Pathology. — The  essential  features  of  so-called  intraorbital  aneurism  or 
pulsating  tumour  of  the  orbit,  may  arise  from  more  than  one  pathological 
condition.  Rivington  has  collected  12  fatal  cases  in  which  the  diseased  parts 
AA^ere  examined  after  death.  In  one  only  (Guthrie)  was  an  aneurism  found  in 
the  orbit.  In  this  case  the  disease  Avas  double,  and  there  was  a cu’cumscribed 
aneurism  on  each  ophthalmic  artery.  In  three  cases  no  arterial  disease  Avas 
found : in  one  of  these  (QEtlingen)  there  Avas  obliteration  of  some  of  the  veins 
of  the  orbit  from  old  inflammatory  mischief,  in  the  other  two  (BoAA  man  and 
Aubrey)  there  AAns  obstruction  to  the  passage  of  blood  from  the  orbit  through 
tln’ombosis  of  the  intra-cranial  sinuses.  In  one  (Nunneley)  there  was  a circum- 
scribed aneurism  of  the  ophthalmic  artery  before  it  entered  the  orbit ; in  three 
(Baron,  Gendrin,  and  Nunneley)  rupture  of  an  aneurismal  internal  carotid  into 
the  cavernous  sinus  AAns  found  ; in  one  (Weeker)  simple  dilatation  of  the 
carotid  in  the  cavernous  sinus  was  the  cause  of  the  disease,  and  in  the  remain- 
ing three,  recorded  by  Delens,  an  aneurismal  varix  of  the  carotid'  artery  and 
cavernous  sinus  Avas  found.  These  three  Avere  all  the  result  of  injury,  one 
arising  from  a direct  wound  from  the  point  of  an  umbrella  thrust  into  the 
opposite  orbit,  and  the  other  two  from  severe  bloAvs  on  the  head,  probably 
accompanied  by  fracture.  No  case  of  aneurism  by  anastomosis  of  the  orbit 
has  been  demonstrated  by  post-mortem  examination,  but  there  is  strong  reason 
to  believe  that  tAvo  cases  Avhich  have  been  recorded  of  congenital  origin 
AA'ere  of  this  nature.  The  earlier  observers  supposed  all  cases  to  be  due  to 
aneurism  by  anastomosis.  The  fallacy  of  this  opinion  was  first  pointed  out  by 
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Bask,  who  referred  the  symptoms  to  a rupture  of  the  ophthalmic  artery  and 
tlie  development  of  a circumscribed  traumatic  aneurism  of  that  vessel  ; this 
also  has  not  been  demonstrated  by  post-mortem  observation.  Xunneley 
doubted  the  correctness  of  this  view,  and  referred  the  symptoms,  iu  some  cases, 
to  a jieculiar  vascular  condition  of  the  parts,  dependent  more  upon  an  affection 
of  the  veins  than  the  arteries,  and  somewhat  analogous  to  what  takes  place  in 
the  exophthalmos  of  bronchocele.  He  pointed  out  also  that  in  other  cases  an 
aneurism  exists,  but  that  it  is  not  in  the  orbit,  but  behind  it  in  the  cavernous 
sinus.  Iu  these  latter  cases  he  showed  that  the  prominence  of  the  eyeball  is 
due  to  distension  of  the  veins  of  the  orbit  from  obstruction  to  the  return  of 
blood,  and  the  pulsation  is  communicated  to  these  distended  veins  by  the 
aneurism  in  the  cavernous  sinus.  This  view  is  fully  confirmed  by  the 
post-mortem  records  quoted  above.  In  those  cases  in  which  nothing  beyond 
obstruction  to  the  return  of  blood  through  the  cavernous  sinus  and  conse- 
quent dilatation  of  the  orbital  veins  has  been  found  the  cause  of  the  pulsation 
is  not  so  evident.  In  other  cases  it  is  perhaps  possible  that  some  derangement 
of  the  vaso-motor  influence  of  the  sympathetic  may  really  occasion  the 
symptoms  of  increased  vascular  acti\fity  that  are  so  characteristic  of  the 
disease. 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as  conges- 
tion of  the  eyelids,  of  the  palpebral  and  ocular  conjunctive,  amounting  even 
to  chemosis  in  many  cases,  and  the  muddiness  of  the  aqueous  humour  and 
I j lens,  are  doubtless  due  to  an  interference  with  the  return  of  blood  from  these 
parts  through  the  ophthahnic  vein,  to  the  consequent  congestion  of  the  smaller 
vessels  and  to  effusion  of  serum  into  the  subconjunctival  areolar  tissue.  The 
protrusion  of  the  eyeball  is  due  to  the  vascular  tumour,  whatever  its  precise 
nature  may  be,  and  the  derangement  in  vision  to  an  alteration  in  the  axis  of 
the  eye  consequent  on  this  extrusion.  It  is  remarkable  that  the  hruit  in  these 
cases  should  Idc  so  loud,  not  only  to  the  patient’s  own  senses,  but  to  the  ear  of 
the  Surgeon ; and  this  can  be  accounted  for  only  by  the  proximity  of  the 
cranial  bones,  which  may  act  as  conductors  of  sound. 

Diagnosis. — The  Diagnosis  of  pulsating  tumour  is  sufficiently  easy,  but  it 
is  just  as  difficult  to  determine  accurately  the  cause  of  the  disease.  It  is  pro- 
bable that  nearly  all  the  traumatic  cases  are  due  to  aneurismal  varix  of  the 
carotid  artery  and  cavernous  sinus.  The  sudden  onset  of  the  disease,  with  a 
crack  or  snap  in  idiopathic  cases,  would  lead  to  a presumption  that  a 
small  aneurism  of  the  carotid  had  given  way  into  the  sinus.  Congeuital  cases 
are  probably  aneurisms  by  anastomosis.  Beyond  this  accurate  diagnosis  of 
the  pathological  condition  is  hardly  possible.  The  disease  most  likely  to  be 
mistaken  for  an  intra-orbital  aneurism  is  a pulsating  sarcoma  of  the  bones  of 
the  orbit.  Iu  this,  however,  the  pulsation  is  less  expansile  and  the  peculiar 
harsh  bruit  is  wanting. 

'ruKATMKNT. — Tlic  results  of  the  cases  that  have  been  referred  to  above,  the 
uncertainty  in  which  we  often  are  as  to  the  real  jiathology  of  this  disease,  and 
the  certainty  that  in  some  instances  at  least  there  is  no  true  aneurismal 
tumour,  would  justify  the  .Surgeon  in  having  recourse  to  medical  treatment, 
aided  by  digital  compression  of  the  carotid,  and,  perhaps,  the  ap))lication  of 
ice  to  the  forehead,  before  proceeding  to  operate.  That  these  means  arc 
oce,asionally  successful,  there  can  be  no  doubt.  Gio])])i,  of  Padua,  has 
recorded  a case  in  which  an  intraorbital  aneurism  of  great  severity  was  cured 
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by  intermittent  di«-ital  compression,  d’hc  coiiijn-ession  was  kept  np  for  periods 
of  a minute  or  two  with  frecjnent  intervals  ; pressure  continued  for  more  than 
one  minute  caused  fainting-.  It  was  cured  in  four  days.  A^anzetti  and  Hcarra- 
mnzza  have  published  anothei-  case,  in  which  intermittent  digital  compression 
was  kept  up  for  five  minutes  at  a time.  The  case  was  completely  cui-ed  at  tlie 
end  of  compression  during  seven  hours  and  twenty  minutes,  spread  over 
eighteen  days. 

Rivington  has  collected  16  cases,  including  those  just  mentioned,  in  which 
digital  compression  has  been  adopted.  Of  these,  o were  idiopathic  and  11 
traumatic.  Two  idiopathic  and  one  traumatic  were  cured,  in  the  rest  no 
benefit  resulted  from  the  treatment.  Instrumental  compression  has  been 
tried  in  four  cases  without  result.  Galvano-puncture  has  been  tried  twice, 
once  it  failed  and  once  it  was  fatal.  Coagulating  injections  have  been 
used  four  times.  In  all  the  disease  was  traumatic.  The  substance  used  was 
perchloride  of  iron  in  three  cases,  two  of  which  were  cured  and  one  derived  no 
benefit.  In  the  fourth  case  a solution  of  lactate  of  iron  was  injected  and  the 
patient  was  cured.  In  spite  of  this  success  the  injection  of  coagulating  fluids 
into  a dilated  vein  in  which  it  is  impossible  temporarily  to  arrest  the  flow  of 
blood,  can  hardly  be  regarded  as  a safe  proceeding.  AYhen  medical  treatment 
and  compression  have  failed  in  producing  a decided  impression,  the  only 
course  left  for  the  successful  treatment  of  the  disease  is  the  application 
of  a ligature  to  the  common  carotid  of  the  side  affected.  This  operation 
has  been  highly  successful.  Rivington  has  collected  44  cases  in  which  it  has 
been  performed,  IS  idiopathic  and  26  traumatic.  Of  the  idiopathic  cases  3 
died  and  15  recovered  ; of  these  15,  12  were  cured,  in  8 vision  was  restored, 
in  3 it  was  not  regained,  and  in  one  the  effect  in  this  respect  is  not  mentioned. 
The  remaining  3 cases  were  benefited  by  the  operation.  Of  the  26  traumatic 
cases,  3 died  and  23  recovered.  Of  the  23,  14  Avere  cured,  1 by  subsequent 
injection.  Vision  was  not  regained  in  4.  In  5 the  operation  failed,  2 of 
these  were  subsequently  cured  by  ligature  of  the  opposite  artery.  Four  were 
partially  cined  and  one  relapsed  after  apparent  cure. 

In  a very  interesting  case  which  I saw  in  Velpeau’s  wards  in  1839,  both 
orbits  were  affected  ; and,  as  pressure  on  the  right  carotid  arrested  the  pulsa- 
tion and  bruit  in  both,  that  artery  was  tied.  But  though  the  disease  was 
cured  in  the  left  orbit  by  this  operation,  and  temporarily  arrested  in  the  right, 
it  reappeared  in  the  latter  situation,  and  was  eA^entually  cured  here  by  the 
ligature  of  the  left  carotid. 

ANEURISM  OP  THE  SUBCLAVIAN  ARTERY. 

Aneurisms  of  the  Subclavian  occur  in  order  of  frequency  between  those  of 
the  carotid  and  of  the  brachio-cephalic  arteries.  They  are  most  frequently 
met  with  on  the  right  side,  in  the  proportion  of  about  three  to  one  ; and  this 
Avould  appear  to  be  in  a great  measure  dependent  on  their  being  occasioned  by 
direct  violence,  or  by  repeated  or  prolonged  exertion  of  the  arm  ; thus  they 
commonly  occur  from  falls,  blows  upon  the  shoulder,  or  excessive  fatigue  of 
this  extremity.  From  the  fact  of  the  aneurisms  arising  fi-om  external  violence, 
we  should  expect  to  meet  with  them  most  frequently  in  males,  and  this  we  do 
in  a remarkable  manner.  Of  120  cases  collected  by  Poland,  only  11  occurred 
in  females,  and  in  4 of  those  instances  the  disease  resulted  from  injury  ; in  2 
cases,  both  arteries  were  affected.  The  disease  may  be  seated  in  any  part  of 
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the  vessel  on  the  ri«-ht  side,  though  most  commonly  it  is  not  dilated  until 
after  it  has  passed  beyond  the  anterior  scalenus.  On  the  left  side  aneurism 
never  occurs  before  the  artery  has  emerged  fi’om  the  thorax  ; and  then,  as  on 
the  right,  it  most  commonly  happens  in  the  third  part  of  the  course  of  the 
vessel.  Subclavian  aneurism  may  occur  at  any  age  above  21.  It  is  most 
common  in  middle  life ; and,  according  to  Poland,  is  three  times  more 
frequent  in  England  than  in  any  other  country. 

Symptoms. — An  aneurism  of  the  subclavian  artery  is  characterized  by  a 
pulsating  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
j base  of  the  posterior  inferior  triangle  of  the  neck,  immediately  above  the 

I clavicle.  If  it  be  small,  it  will  disappear  behind  this  bone  on  the  shoulder 

! being  raised  ; as  it  increases  in  size,  it  fills  up  the  whole  of  the  space  between 

. the  clavicle  and  the  trapezius,  often  attaining  a very  considerable  bulk.  In 

jl'i  consequence  of  the  pressure  which  it  exercises  on  the  brachial  plexus  of  nerves 

j there  is  pain,  often  attended  by  numbness,  and  extending  down  the  arm  and 

j fingers,  usually  with  some  weakness  of  these  parts.  In  some  instances  there  is 

! a spasmodic  affection  of  the  diaphragm,  owing  to  irritation  of  the  phrenic 

nerve.  The  external  jugular  vein  is  commonly  distended  and  varicose  ; 

, ' oedema  of  the  hand  and  arm  may  he  present.  The  tumour  does  not  increase 
I rapidly  in  size,  owing  to  its  being  tightly  compressed  by  the  surrounding 
parts ; and,  as  the  disease  never  extends  inwards,  it  does  not  interfere  with 
the  trachea  or  oesophagus.  In  some  cases  it  has  been  known  to  extend 
downwards  and  backwards,  so  as  to  implicate  the  pleura  and  the  summit  of 
; the  lung. 

; Diagnosis. — The  diagnosis  of  subclavian  aneurism  is  usually  easy,  and 

presents  no  point  of  a special  character.  Mayo,  however,  mentions  a case 
in  which  an  exostosis  of  the  first  rib  pushed  forward  the  subclavian  artery  in 
such  a way  as  to  cause  it  to  simulate  an  aneurism,  and  eventually  to  arrest  the 
pulsation  in  it. 

Results. — As  a subclavian  aneurism  increases  in  size,  it  may  become 
diffused,  and  burst  either  externally  or  into  the  pleural  sac.  A spontaneous 
cure  has  more  frequently  occurred  in  this  than  in  any  other  external  aneurism. 

Treatment. — The  treatment  of  subclavian  aneurism  is  in  the  highest  degree 
unsiitisfactory.  Compression  on  Ihe  cardiac  side  can  be  employed  only  Avhen 
the  artery  is  so  iiTegiilarly  distributed  that  it  rises  sufficiently  high  in  the 
neck  to  admit  of  pressure  being  applied  between  the  scalenus  and  the  sac. 
Such  a combination  of  irregular  anatomical  distributions  with  aneurism  must 
of  necessity  be  excessively  rare ; but  in  one  case  in  v'hich  it  occurred,  Poland 
succeeded  in  effecting  a cure  by  digital  compression,  kept  up  for  ninety-six 
hours.  The  tumour  then  was  smaller  and  harder,  but  still  pulsated.  The 
■ patient  left  the  Hospital,  and,  at  the  end  of  a month,  the  tumour  was  found  to 
have  become  solid,  and  to  have  ceased  to  pulsate.  The  number  of  cases  in 
which  compression  is  possible,  may  perhaps  be  increased  by  performing  the 
openition  under  prolonged  amestliesia. 

iJirecf  Pressure  on  the  sac  has  succeeded.  It  has  been  tried  in  three  cases, 
and  in  all  successfully.  "Warren  of  Boston  made  the  pressure  by  means  of  a 
weight  ; and  Corner  of  I’oplar,  l>y  means  of  a leathern  cup  moulded  to  the 
swelling.  I’he  attem])ts  at  obtaining  consolidation  of  the  tumour  by  constitn- 
tional  moans  or  by  (jalvano-pinirlure,  have  hitherto  failed,  except  in  some  very 
rare  instances.  A case  is  reported  by  Ycatman  of  the  cure  of  subclavian 
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aneurism  by  Valsalva’s  plan  in  eighteen  months.  Galvano-jmncture  has  been 
tried  five  times,  but  only  once  with  success — in  a case  under  the  care  of 
Abeille.  Three  cases  have  been  successfully  treated  by  liangenbeck  of 
Berlin,  and  one  by  Dutoit  of  Bern,  by  the  siibcuianeouH  hvjeclion  of  errjolinmio 
the  integuments  over  the  tumour.  ManijmMion,  as  recommended  by  Fer- 
gusson,  has  been  tried  five  times  (Holmes)  ; once  in  the  hands  of  Little  suc- 
cessfully, once  by  Fergusson  with  partial  success,  and  in  the  three  remaining 
cases  without  any  advantage.  The  treatment  undoubtedly  deserves  a further 
trial  in  these  cases,  wdien  we  consider  the  extreme  danger  of  the  disease  and 
the  great  want  of  success  that  attends  other  means  of  cure. 

Ligature  of  the  bradiw-ce'phalic,  and  of  the  subclavian  itself,  internal  to, 
behind,  and  beyond  the  scalenus  anticus,  has  been  practised  for  the  cure  of  this 
form  of  aneurism ; it  has  likewise  been  proposed  to  apply  the  distal  operation 
to  the  treatment  of  this  disease,  and  to  amputate  at  the  shoulder- joint. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the  tracheal 
side  of  the  scalenus,  there  is  no  way  in  which  the  flow  of  blood  through  it  can 
be  arrested,  except  by  the  ligature  of  the  brachio-cephalic  artery.  When  it  is 
situated  beyond  the  scalenus,  or  even  behind  it,  ligature  of  the  vessel  has  been 
practised  in  the  first  part  of  its  course  before  it  reaches  this  muscle.  For 
subclavian  anemusm  on  the  left  side,  in  these  situations,  no  operation 
conducted  on  the  Hunterian  principle  would  be  practicable. 

Let  us  now  proceed  to  examine  the  results  that  have  attended  these  opera- 
tive procedures. 

Ligature  of  the  Brachio-Cephalic. — The  brachio-cephalic  artery,  as 
may  be  seen  by  the  accompanying  table,  has  been  ligatured  sixteen  times, 

CASES  OP  LIGATURE  OP  BRACHIO-CEPHALIC  ARTERY.* 


OPERATOR. 

SEX. 

AGE. 

NATURE 
OF  DISEASE. 

RESULT. 

REMARKS. 

1.  Mott. 

m. 

57 

Subcl  avian 
aneurism. 

Died  on  26th 
day. 

Tied  an  inch  below  bifurcation. 
Ligature  separated  in  fourteen 
days.  Haemorrhage  on  25th  day, 
stopped  by  pi-cssure : recuiTed 
on  26th. 

2.  Grape. 

... 

Subclavian 

aneurism. 

Died  on  67th 
day. 

Ligature  separated  in  fourteen 
days.  Died  of  hfemorrhage. 

3.  Hall. 

. . 

Subclavian 

aneurism. 

Died  on  5 th 
day. 

Artery  was  diseased  and  gave 
way.  Bleeding  arrested  by 
plug  ; death  from  other  causes. 

4.  Dupuy- 

TREN. 

... 



Died. 

Case  referred  to  as  occurring  in 
the  practice  of  Dupuytren. 

5.  Norman. 

m. 

... 

Subclavian 

aneurism. 

Died. 

Died  of  pericai'ditis  sixty  hours 
after  operation. 

6.  Bland. 

m. 

31 

Subclavian 

aneurism. 

Died  on  18th 
day. 

Hiemorrhage  came  on  on  the  17th 
and  18th  days.  Ligature  applied 
to  upper  portion  of  artery. 

■*  These  are  all  the  cases  of  ligature  of  the  brachio-cephalic  artery  the  details  of  which  I have  been  able  to 
collect.  This  artei’y  is  also  said  to  have  been  once  ligatured  by  Pirogoff,  a7id  twice  by  Btigalski — all  three 
cases  fatal ; but,  as  I can  find  no  details  of  these  operations,  I have  omitted  them  in  the  above  table.  GurlL 
in  his  Report  on  Surgery  (“  Archiv  flir  Klinische  CTiinirgie,”  vol.  iii.,  1862),  .say.s,  in  speaking  of  Coopers 
second  case:  “Tins  is  the  fifteenth  case  of. ligature  of  the  innominate  artery  : and  everj’ one  of  them  nas 
proved  fatal.”  In  the  Index  Catalogue  of  the  Library  of  the  SuT^eon-General's  Office,  W a.shingf on,  is  a 
reference  to  a paj>er  by  D.  L.  Rogers,  on  “A  case  of  successful  ligation  of  the  innominate  ailery,”  Ameruxin 
Medical  Times,  New  York,  1804.  I cannot  find  a I'eference  to  this  case  elsewhere,  and  have  not  been  able  w' 
look  up  the  original  paper  before  these  sheets  went  to  press. 
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CASES  OF  LIGATURE  OF  RRACHIO-CEPH.iLIC  ARTERY — {continued). 


OPERATOR. 

SEX. 

AGE. 

NATURE 
OF  DISEASE. 

RESULT. 

REMARKS. 

7.  Lizaks. 

... 

... 

Sirbclavian 

aneurism. 

Died  on  21st 
day. 

Ligature  separated  on  17th  day. 
Hajmorrbage  on  19th. 

8.  Hutix. 

m. 

20 

ILemorrhage 
from  axilla 
after  ligature 
of  subclavian. 

Died  in  12 
hours. 

Punctured  wound  in  axilla,  for 
which  subclavian  was  tied ; 
secondary  haemorrhage,  and 
then  brachio-cephalic  tied. 

9.  Arxdt. 

... 

... 

Subclavian 

aneurism. 

Died  on  8tb 
day. 

Inflammation  of  lung,  pleura, 
and  aneurismal  sac. 

10.  Cooper. 
(San  Fran- 
■ cisco.) 

ni. 

Subclavian 
and  carotid 
aneurism. 

Died  on  9th 
day. 

Upper  end  of  sternum  and  inner 
end  of  clavicle  removed.  Dys- 
pnoea and  retention  of  urine  : 
pus  in  the  right  kidue3^ 

11.  Cooper. 
(Do.) 

m. 

Subclavian 
and  carotid 
aneurism. 

Died  on  34th 
day. 

Bones  removed  as  in  previous 
case.  Patient  was  apparently 
doing  well,  when  secondary 
hajmorrhage  appeared.  Imme- 
diate cause  of  death,  hfemor- 
rhage,  in  consequence  of  removal 
of  bandages  by  patient. 

1 12.  Gore. 
(Bath.) 

1 

' 

m. 

52 

Subclavian 
and  axillary 
aneurism. 

Died  on  17th 
day. 

Artery  cut  through  by  ligature. 
Cardiac  extremity  not  con- 
tracted, but  partially  plugged  , 
with  dark  coagulum.  Inflam-  i 
mation  of  subclavian  vein  (left). 
Pus  in  anterior  mediastinum. 
Aneurism  contracted  and  filled 
with  coagulum. 

LS.  Smyth. 
(New  Orleans.) 

j 

] 

m. 

32 

Subclavian 

aneurism. 

Recovery. 

Ligature  applied  to  brachio- 
cephalic a quarter  of  an  inch 
below  bifurcation,  and  at  same 
time  to  carotid  one  inch  above 
origin.  Hemorrhage  on  15th, 
33rd,  and  51st  days,  arrested  by 
pouring  shot  into  the  wound.  Li-  ' 
gature  of  right  vertebral  on  54th 
day.  Tumour  returned  ten  years 
afterwards  and  proved  fatal. 

14.  Eicker- 

STETH. 

(Liverpool.) 

m. 

40 

Subclavian 

aneurism. 

Died  on  6th 
day. 

Direct  compression  tried  on  the 
artery  for  two  days.  Then  liga- 
tured above  and  below  the  spot 
where  compressiqn  had  been  .ap- 
plied. Death  from  hajmorrhage. 

lo.  O’Grady. 
(Dublin.) 

... 

... 

Subclavian 

aneurism. 

Death  next 
day. 

Carotid  also  tied.  Apoplectic 
symptoms. 

IH.  \V.  Thom- 
sox. 

(Dublin.) 

m.  ! 

1 

49 

Subclavian 

aneurism. 

Died  on  42ncl 
day. 

Secondary  haemorrhage  30th  and 
39th  days. 

N' 


• B.— The  artery  was  cut  down  upon,  but  not  actually  ligatured,  by  Porter,  Post,  Aston  Key,  and  Hoffman. 


and  in  every  instance  but  one  with  a fatal  result.  In  four  other  instances  the 
nperution  has  been  commenced,  but  abandoned  owing  to  unforeseen  difficulties, 
and  this  by  some  of  the  most  skilful  operators  that  their  respective  countries 
can  l)oast  of. 

Although,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is  not 
'n  general  worth  while  to  take  into  consideration  the  difficulties  that  a Surgeon 
^ay  encounter,  provided  the  operation  be  at  last  applicable  ; yet,  when  we 
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consider  the  hicb  of  the  ligature  of  the  hrachio -cephalic  having  been  attempted 
and  in  consequence  of  unforeseen  and  insurmountable  diflicidties  left  uncon- 
cluded ill  so  large  a proportion  as  one-fifth  of  the  cases,  and  these  in  the 
hands  of  Surgeons  who  were  as  well  able  as  any  to  accomplish  whatever  was  in 
the  power  of  operative  surgery  to  do,  we  may  well  hesitate  upon  the  difficulties 
that  beset  the  operation  itself,  before  proceeding  to  the  consideration  of  its 
results.  The  difficulties  to  which  I allude  do  not  consist  merely  in  the  position 
and  anatomical  relations  of  the  vessel,  but  rather  in  the  condition  in  which  the 
artery  and  the  adjacent  structures  may  be  found  after  the  vessel  is  exposed. 
Thus,  in  Porter’s  case,  the  aneurism,  which  was  a large  one,  occupied  the  whole 
of  the  inferior  posterior  triangle  of  the  neck,  being  nearly  six  inches  broad  ; as 
no  pulsation  was  traceable  in  the  vessels  beyond  the  aneurism,  it  was  useless  to 
attempt  ligature  on  the  distal  side.  On  exposing  the  brachio-cephalic,  that 
vessel  was  found  to  be  diseased,  and  it  was  not  thought  desirable  to  pass  the 
ligature  round  it.  In  consequence  of  the  exposure  of  the  artery,  however,  the 
pulsation  in  the  tnmour  gradually  diminished,  and  at  last  ceased  entirely,  its 
bulk  also  becoming  less. 

In  Key’s  case,  in  which  it  was  impracticable  to  pass  the  ligature,  it  was 
found  after  death  that  the  brachio-cephalic  was  diseased,  being  dilated  im- 
mediately after  its  origin  into  an  oblong  tumour,  which  occupied  the  whole  j 
of  the  artery.  It  is  remarkable  that  in  this  case,  as  in  Porter’s,  inflammation 
seems  to  have  taken  place  in  the  artery  in  consequence  of  the  necessary 
handling  to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  con- 
sequently diminished. 

The  difficulties  of  the  operation  are  in  themselves  of  serious  magnitude  ; 
arising  from  the  depth  of  the  vessel,  from  its  proximity  to  the  centre  of  the 
circulation,  and  fi.*om  the  neighbourhood  of  large  veins,  which  may  become 
turgid,  and  a wound  of  which  not  only  obscures  the  line  of  incision  with  venous 
blood,  but  induces  a risk  of  the  entrance  of  air  into  the  circulation.  The 
trunk  of  the  artery  lies  behind  the  sterno -clavicular  articulation  and  the  upper 
part  of  the  sternum,  and  bifurcates  at  the  level  of  the  upper  border  of  thcj 
clavicle.  In  front  of  it  are  the  sterno-hyoid  and  sterno-thyroid  muscles,  and 
it  is  crossed  near  its  upper  part  by  the  right  inferior  thyroid  vein,  and  lower' 
down  by  the  left  innominate.  To  the  right  side  is  the  right  innominate  vein.. 
The  pneumogastric  nerve  is  behind  and  to  the  outer  side,  not  being  in  closet 
relation  Avith  the  artery.  Behind  the  A’essel  are,  at  first  the  trachea,  then  the|i. 
pleura,  the  trachea  being  now  internal  to  the  artery.  The  artery  may  bell 
reached  in  the  dead  body  by  an  incision  starting  from  the  sterno-claviculariji'f: 
articulation,  and  carried  upwards  for  about  three  inches  between  the  twoprt 
heads  of  the  sterno-mastoid,  but  this  aa’OuM  not  be  justifiable  in  the  liAiir 
subject,  as  it  does  not  gi\'e  sufficient  space.  'I’he  early  steps  of  the  operationtu. 
should  be  the  same  as  in  ligature  of  the  lower  part  of  the  carotid  (see«)f 
ligature  of  the  carotid,  p.  174).  The  sterno-hyoid  and  sterno-thyroid 
muscles  must  be  freely  diAuded,  and  the  carotid  exposed  as  Ioav  down  as  I /.»' 
possible.  This  vessel  serves  as  the  guide  to  the  innominate,  the  finger  being  io< 
passed  along  it  to  till  the  bifurcation  of  the  main  trunk  can  be  felt.  Thcjrr 
needle  is  then  guided  by  the  finger,  and  passed  round  the  artery  from  the  b,  /i 
outer  side.  It  is  eAudent  that  the  vessel  cannot  be  clearly  exposed  in 
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this  mode  of  operating,  and  the  needle  is  therefore  passed  somewhat  in  the  I n 
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dark.  To  overcome  this  dihicidty,  Cooper  removed  the  inner  end  of  the 
clavicle  and  part  of  the  sternnm  in  both  his  cases,  and  should  the  operation 
be  repeated  it  is  jn-obable  that  this  would  be  the  safest  plan  of  exposing 
the  vessel  ; at  any  rate  the  operator  should  be  prepared  to  adopt  it  as  an 
extension  of  the  proceeding  first  described  if  necessary.  Even  when  the 
difficulties  of  exposing  the  artery  have  been  surmounted,  and  it  has  been 
exposed,  its  coats  may  be  found  so  diseased,  or  its  calibre  so  increased, 
that  it  may  be  undesirable  or  impossible  to  pass  a ligature  round  it.  The 
failure  in  deligating  the  artery  would,  however,  as  we  shall  immediately  see, 
appear  to  be  less  disastrous  in  its  consequences  than  success  in  the  attempt ; 
for  of  the  three  cases  that  have  just  been  referred  to,  in  which  this  attempt 
was  made  and  did  not  succeed,  one  was  cured  of  the  disease,  the  artery  being 
obliterated  by  thrombosis,  consequent  upon  inflammation  of  its  coats,  set  up 
by  the  manipulation  during  the  operation  ; and  in  another.  Key’s  patient,  an 
attempt  to  set  np  this  process  appears  to  have  been  made,  the  tumour  becoming 
solid  and  ceasing  to  pulsate  ; whereas,  in  every  case  but  one  in  which  the 
vessel  was  ligatured,  a fatal  result  speedily  ensued. 

The  results  of  the  ligature  of  the  vessel  are  then  in  the  highest  degree  dis- 
couraging ; for  of  the  sixteen  cases  in  the  table  in  which  it  has  been  done, 
only  one  has  recovered.  The  only  successful  case,  that  in  which  Smyth  of  New 
Orleans  was  the  operator,  is  one  of  the  most  remarkable  on  record,  but  in 
reality  affords  no  evidence  as  to  the  possibility  of  safely  ligaturing  the  brachio- 
cephalic trunk.  For  in  this  case  the  carotid  w'as  also  tied  so  as  to  stop  the 
regurgitant  flow  of  blood  ; yet,  notwithstanding  this  precaution,  on  the  four- 
teenth day  severe  hsemori’hage  to  syncope  occurred.  This  hmmorrhage  recurred 
at  intervals  for  a period  of  thirty-seven  days,  and  was  temporarily  arrested  by 
filling  the  wound  with  shot,  till,  on  the  fifty-first  day  after  the  operation,  a 
“ ten-ific  ” hmmorrhage  took  place,  stopped  by  syncope.  As  this  bleeding 
came  from  the  distal  side  and  from  the  subclavian  artery,  the  vertebral 
was  tied,  with  perfect  success — no  bleeding  recurring.  This  fact  is  of  the 
utmost  surgical  value  ; it  shows  that  the  secondary  hminorrhage,  which  may 
be  looked  upon  almost  as  the  necessary  sequence  of  the  ligature  of  the  in- 
nominate artery,  may  l)e  an’ested  and  the  patient’s  life  saved  by  the  ligature 
of  the  principal  arterial  branch  that  communicates  Avith  and  that  carries  regur- 
gitant blood  into  the  distal  end  of  the  artery  which  was  originally  ligatured. 
This  fact  is  entirely  new  in  operative  surgery  ; and  the  establishment  of  it,  as 
well  as  the  skill  and  courage  that  were  displayed  in  the  operative  procedures 
required  in,  and  the  general  management  of  this  case,  reflect  the  highest  credit 
on  8myth.  I am  indebted  to  him  for  the  further  history  of  this  unique  case. 
After  ten  years  of  good  health,  in  Avhich  the  patient  was  able  to  follow  his 
employment  as  a ship’s  steAvard,  the  pulsation  returned  and  the  tumour  reached 
a size  larger  than  before.  Thinking  it  might  be  fed  by  the  internal  mammary, 
Hmyth  ligatured  that  vessel,  but  Avithout  any  result.  About  six  months  after 
an  abscess  formed  over  the  sac,  and  the  aneurism  became  diffused  into  it,  and 
as  a last  effort  to  saA'c  the  patient’s  life,  Smyth  performed  the  heroic  operation 
of  laying  o])en  the  sac.  The  hmmorrhage  Avas  profuse,  and  the  openings  of  the 
vessel  into  the  sac  could  not  be  seen,  so  that  the  operator  had  to  content  him- 
self with  plugging  the  Avound.  The  patient  died  a fcAV  days  after.  The  post 
mortem  examination  shoAved  that  the  circulation  had  been  carried  on  chiefly  by 
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means  of  the  anastomoses  between  the  aortic  intcrcostals  and  the  branches  of 
the  axillary  artery.  In  three  more  cases  the  operation  of  ligature  of  the  in- 
nominate is  said  to  have  been  tried  with  speedily  fatal  results  ; and  in  four 
cases,  after  being  commenced,  it  was  abandoned.  Death  occurred  from 
secondary  hemorrhage  in  eight  cases  ; from  inflammation  of  the  lungs  or 
pleura  in  one  ; from  pericarditis  in  one  ; from  diseased  kidney  in  one  ; from 
phlebitis  and  suppuration  in  one  ; from  “ apoplectic  symptoms  ” in  one  ; and  in 
three  from  causes  that  are  not  mentioned. 

In  one  case,  that  of  Hall,  the  artery  was  transfixed  by  the  aneurism-needle ; 
hmraorrhage  occurred  at  the  time,  which  was  arrested  by  plugging,  and  did 
not  recur,  the  patient  dying  from  other  causes.  In  three  cases,  those  of  Mott, 
Bland,  and  Lizars,  the  haemorrhage  came  on  shortly  after  the  separation  of  the 
ligature  ; but  in  Glrafe’s  it  did  not  occur  for  fifty-one  days  after  this,  the  cicatrix 
in  the  artery  having  then  probably  given  way  under  the  influence  of  some 
imprudent  movement  on  the  part  of  the  patient.  In  Cooper’s  second  case,  the 
patient  appeared  to  be  going  on  well  for  some  weeks,  when  secondary  haemor- 
rhage appeared.  Learning  that  nothing  further  could  be  done,  the  patient 
tore  off  the  bandages  when  alone,  and  bled  to  death.  In  Bickersteth’s  case, 
the  artery  had  been  injured  by  the  previous  compression  applied  by  means  of 
a leaden  wire.  The  ligature  was  applied  on  each  side  of  the  bruised  spot  ; 
but  secondary  liEemorrhage  proved  fatal  on  the  sixth  day.  With  such  results 
as  these,  there  can  be  but  one  opinion  as  to  the  extreme  danger  of  such  an 
operation.  As  its  performance  has  hitherto  in  every  instance,  except  in 
Smyth’s,  entailed  death,  and  generally  a speedy  death,  it  should  without  doubt 
be  undertaken  with  much  hesitation  ; and  it  could  only  be  as  a last  resource 
that  a Surgeon  would  have  recourse  to  such  a procedure,  in  the  face  of  the 
consequences  that  have  hitherto  invariably  followed  the  application  of  a liga- 
ture to  the  brachio-cephalic  artery  for  subclavian  aneurism.  Thompson’s  case 
is  the  only  one  in  which  a hgatm’e  not  intended  to  cut  through  the  coats  of 
the  artery  has  been  applied.  In  his  case  the  material  used  was  the  ox-aorta 
ligature  recommeuded  by  Barwell.  Although  the  patient  died  from  secondary 
haemorrhage  on  the  forty-second  day,  the  result  was  to  some  degree  encoimag- 
ing,  for  the  blood  had  escaped  from  an  ulcerated  opening  at  the  bifurcation, 
and  not  from  the  seat  of  ligature.  The  opening  seems  to  have  been  the  result 
of  ulceration  from  a small  cavity  left  after  partial  heahng  of  the  wound,  and 
it  seems  probable  that  the  blood  was  supplied  by  a recurrent  stream  through 
the  vertebral. 

Ligature  of  the  Subclavian. — Poland  collected  twenty-one  cases  in  which 
this  artery  has  been  tied  in  the  third  part  of  its  com’se  for  subclavian  or  sub- 
clavio-axillary  aneurism.  Of  these  nine  recovered.  The  sac  was  punctured 
in  two  cases — by  Liston  and  Travers.  The  majority  of  the  deaths  were  from 
hmmorrhage.  Warren  relates  a remarkable  case  occurring  in  a lady  aged 
thirty,  who  was  afflicted  by  an  aneurism  just  above  the  clavicle.  The  patient 
was  excessively  deformed  from  club-foot  and  curvature  of  the  spine,  so  that 
the  two  first  ribs  rose  above  the  clavicle,  passing  obliquely  across  the  neck  and  , 
cari-ying  the  artery  upwards  and  backwards,  so  that  it  lay  parallel  to,  and , 
about  an  inch  fr’om,  the  external  border  of  the  trapezius.  This  peculiarity  of’ 
position  enabled  WaiTeii  to  tie  the  artery  on  the  cardiac  side  of  the  tumour, ; 
and  the  case  had  a successful  issue.  For  aneurisms  situated  on  the  riglit  sub-  j 
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clavian  artery,  behiiul  or  beyond  the  scalenus,  that  vessel  has  been  Ligatured 
on  the  Tracheal  side  of  these  muscles ; on  the  left  side  this  operation  is  scarcely 
j)racticable,  on  account  of  the  depth  at  which  the  artery  is  situated.  It  has, 
however,  been  perfonned  in  one  case  by  Dr.  J.  R.  Rodgers  of  New  York  ; and 
it  was  attempted  once  by  Sir  Astley  Cooper,  who  failed  to  secure  the  vessel, 
and  is  said  to  have  wounded  the  thoracic  duct.  In  another  case  McGill 
exposed  the  artery,  and  temporarily  compressed  it  with  a pair  of  forceps.  The 
pleura  was  wounded  in  the  operation,  and  the  patient  died  on  the  sixth  day  of 
pleiu'isy.  When  we  consider  the  anatomical  relations  of  that  portion  of  the 
right  subclavian  which  intervenes  between  the  brachio-cephalic  artery  and 
the  tracheal  edge  of  the  scalenus  anticus  muscle,  we  are  at  once  struck  with 
the  great  difficulties  of  this  undertaking  ; and  when  we  reflect  on  the  position 
in  which  the  ligature  will  be  placed  between  the  onward  current  of  blood  in 
the  brachio-cephalic  on  the  one  side,  and  the  regurgitant  stream  conveyed  by 
the  vertebral,  the  thyroid  axis,  the  internal  mammary  and  superior  intercostal, 
into  the  subclavian,  immediately  beyond  the  seat  of  deligation  on  the  other 
side,  we  can  scarcely,  in  accordance  Avith  those  principles  on  which  the  forma- 
tion of  a coagulum  within  a ligatured  vessel  takes  place,  anticipate  any  but 
the  most  disastrous  results. 

Ill  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly  charac- 
terizes it  as  the  most  serious  in  Sm’gery ; the  proximity  of  the  common  carotid 
arteiy  on  one  side,  the  internal  jugular  vein  on  the  other,  the  A^ena  innominata 
below,  the  vagus  and  numerous  small  venous  trunks  in  front,  the  recurrent 
laryngeal  nerve  and  pleura  behind,  constitute  relations  of  sufficient  importance 
to  justify  Fergusson’s  opinion.  But  supposing  these  difficulties  OA^ercome,  and 
the  ligature  applied,  this  must  be  situated,  as  has  just  been  stated,  in  such  a 
position,  AAitli  a strong  current  of  blood  flowing  upon  each  side  of  it,  as  to 
render  the  formation  of  an  internal  coagulum  impossible,  and  thus  up  to  the 
present  time  secondary  haemoiThage  has  invariably  occurred  when  the  ligature 
separated.  Whether  the  application  of  an  absorbable  ligature  Avithout  division 
of  the  coats  of  the  artery  Avill  be  more  successful  remains  to  be  seen.  Besides 
the  danger  of  secondary  hgemorrhage  from  these  causes,  there  would  be  the 
additional  risk  of  the  coats  of  the  artery  being  diseased,  as  we  commonly  And 
them  to  be  in  a more  or  less  morbid  state  in  the  immediate  vicinity  of 
aneurisms  ; and,  thus  being  rendered  insusceptible  of  healthy  repair,  ulcera- 
tion and  sloughing  would  take  place  along  the  track  of  the  ligature,  causing 
the  probability  of  a recurrence  of  liEemorrhage.  Thus,  in  Colles’s  case  it  Avas 
seen  on  exposing  the  subclavian  arteiy,  that  the  anem'ism  had  extended  in 
such  a way  towards  the  carotid,  that  it  Avas  doubtful  AAdiether  any  part  of  the 
affected  vessel  continued  sound.  On  exposing  fully,  it  Avas  found  that  only  a 
space  of  the  vessel  three  lines  in  length  remained  free  betAveen  the  sac  and  the 
bifurcation  of  the  brachio-cephalic,  and  it  AA'as  in  this  narroAV  space  that  the 
ligature  Avas  applied. 

The  subclavian  has  been  ligatured  on  the  tracheal  side  of  the  scalenus 
in  fourteen  cases,  all  of  Avhich  proved  fatal  : tAvelvc  from  hcemoiThage,  one 
from  inflammation  of  the  pericardium  and  pleura,  and  one  from  pymmia. 
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Tlic  cases  are  as  follow : — 


HURUKON. 

SEX. 

Afi  13. 

DATE  OK  DEATH. 

CAUSE  OK  t-EATH. 

COLLES. 

m. 

4th  dav. 

Haimoriiiage. 

Mott. 

f. 

21 

18th  day. 

Hasraorrhage. 

Hayden. 

f.  . 

o7 

12th  day. 

Haemorrhage. 

O’Reilly. 

in. 

8i) 

18th  da}'. 

Hmmorrhage. 

Partkidge. 

in. 

88 

4th  day. 

Pericarditis  and  pleurisy. 

Liston.* 

m. 

. . . 

1 8th  day. 

Haemorrhage. 

; LlSTON.f 

m. 

« • • 

80th  day. 

Haemorrhage. 

1 (^UVILLIER.f 

m. 

10th  da}'. 

Haemoirhage. 

; Rodgers. 

m. 

42 

14th  day. 

Haemorrhage. 

Auvert.§ 

• . • 

« . 

11th  day. 

Haemon-hage. 

Advert.  § 

22nd  day. 

Haemorrhage. 

Arndt. 

m. 

si 

5th  day. 

Pyaemia. 

Bayer. 

m. 

21 

24  hours. 

Haemorrhage. 

Hobart.J 

! 

f. 

• . » 

loth  day. 

Haemorrhage  from  the 
carotid. 

Thus  it  will  be  seen  that,  while  the  operation  is  bad  in  principle,  it  is  most 
unfortunate  in  practice.  This  appalling  Table  needs  no  comment.  It  is,  to 
my  mind,  conclusive  as  to  the  merits  of  the  operation,  the  patient  having,  in 
every  case  but  two,  been  carried  off  by  secondary  haemorrhage  from  the  distal 
side  of  the  ligature,  in  consequence  of  the  close  proximity  of  numerous  col- 
lateral branches  (Fig.  476);  and  in  the  two  exceptional  cases  the  operation, 
although  performed  skilfully,  proved  fatal  in  one  instance  from  pericai’ditis 
and  pleurisy,  and  in  the  other  from  pyaemia,  before  the  period  at  which 
secondary  haemorrhage  might  have  been  expected.  Liston,  in  one  case,  Liga- 
tured the  root  of  the  common 
carotid,  as  well  as  that  of  the 
subclavian,  hoping  in  this 
way  to  diminish  the  risk  of 
secondary  haemorrhage,  by 
arresting  the  current  of  blood 
which,  by  sweeping  into  the 
carotid  past  the  mouth  of  the 
subclavian,  would  necessarily 
wash  away  any  coagulum  that 
might  be  formed  in  this 
artery.  But  his  expectations 
were  not  realised : haemoiThage 
took  place  as  usual,  and  from 
that  portion  of  the  artery 
which  lay  on  the  distal  side  of  the  ligature,  the  blood  having  been  carried  into 
this  end  of  the  vessel  in  a retrograde  course,  through  the  connection  existing 
between  the  vessels  arising  from  it  at  this  point,  and  those  on  the  opposite 
side  of  the  head  and  neck,  as  illustrated  by  the  annexed  cut  (Fig.  476),  taken 
from  the  preparation  of  the  case  in  the  University  College  Museum.  Indeed, 
this  is  the  great  danger  to  be  apprehended  after  ligature  of  the  subclavian 
artery  on  the  tracheal  side  of  the  scalenus,  depending  as  it  does  on  the 
anatomical  relations  and  connections  of  the  vessel,  which  no  skill  on  the 


Fig.  476. — Ligature  of  the  Subclavian  in  the  First  Pai-t  of 
its  Course,  by  Liston. 


• In  this  case  the  carotid  was  also  tied,  but  the  luvinoiThage  came  from  the  subclavian  (Fig.  477). 
t Fig.  470.  t Carothl  also  tied.  § Keferred  to  by  J.  11.  Power. 
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part  of  the  operator  can  in  any  way  lessen,  and  wliicli,  in  my  opinion, 
ought  certainly  to  cause  the  operation  of  ligature  of  the  subclavian  in  the 
first  part  of  its  coni’se  to  be  banished  from  surgical  practice,  unless  further 
experience  shows  that  absorbable  ligatures  can  be  applied  with  certainty  in 
such  a way  as  to  occlude  the  artery  without  division  of  its  coats. 

The  method  of  operating  that  has  been  most  commonly  adopted  is  the  same 
as  that  already  described  for  ligature  of  the  root  of  the  carotid.  ■ T\'  lien  the 
vessels  are  exposed,  the  jugular  vein 
is  drawn  outwards  with  a copper 
spatula,  and  the  subclavian  is  thus 
brought  into  view.  The  needle  is 
passed  from  below  upwards. 

AVhen  an  aneurism  is  situated  on 
the  subclavian  artery,  in  the  pos- 
terior inferior  triangle  of  the  neck, 
it  is  necessarily  impossible  to  ligature 
that  vessel  beyond  the  scalenus,  as 
there  would  not  be  sufficient  room 
for  the  exposiu'e  of  the  artery,  which, 
even  if  laid  bare,  would  in  all  pro- 
bability be  found  in  too  diseased  a 
condition  to  bear  the  application  of 
a ligature. 

Thus  it  will  be  seen  that,  in  every 
case,  except  Smyth’s,  in  which  an  aneurism  of  the  subclavian  artery  has 
been  subjected  to  operation,  whether  by  ligature  of  the  brachio-cephalic 
or  of  the  subclavian  itself  intermil  to  the  scaleni,  the  result  has  been  a 
fatal  one.  As  this  unfortunate  termination  is  in  no  way  to  be  attributed 
to  want  of  skill  on  the  part  of  the  operators, — who  have  been,  without 
exception,  men  gTeatly  distinguished  for  the  possession  of  this  very 
quality, — but  is  dependent  solely  on  certain  anatomical  peculiarities  in  the 
arrangement  of  these  vessels,  by  which  their  successful  ligature  has  been 
rendered  all  but  impossible,  a repetition  of  these  attempts,  which  may  hasten 
the  patient’s  death,  can  at  present  scarcely  be  considered  justifiable.  What 
then  are  we  to  do  ? Are  we  to  leave  patients  labouring  under  aneurism  of  the 
8ul)clavian  artery  to  inevitable  death,  without  making  an  effort  to  save  them  ? 
Or  does  surgery  ofler  other  modes  of  treatment  besides  those  just  mentioned, 
by  which  we  may  hope  to  aiTive  at  more  successful  results  ? 

Without  mentioning  direct  pressure,  manipulation,  or  galvano-puncture, 
which  are  certainly  deserving  of  further  trials  in  combination  with  appropriate 
constitutional  treatment,  three  modes  of  treatment  present  themselves  : — 

1 . Compression  of  the  Artery  where  it  passes  over  the  First  Rib,  and  conse- 
quently on  the  Distal  Side  of  the  Tumour. 

2.  liigature  of  it  on  the  Distal  Side,  above  or  below  the  Clavicle. 

Jl.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the  Artery. 

1.  Compression  of  the  Artery  on  the  Distal  Side  of  the  Sac  could 
be  effected  only  where  it  crosses  the  first  rib,  and  consequently  would  be  appli- 
cable only  to  uneunsms  of  the  first  ])art  of  this  vessel.  ’Phis  plan  has  never 
been  tried  : partly,  perliaps,  on  account  of  the  difficulty  in  applying  pressure 
ni  this  situation,  and  partly,  probably,  on  account  of  the  want  of  success  that 
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has  attended  procedures  of  this  kind  Avlieii  applied  to  vessels  in  other 
situations. 

The  difficulty  in  applying-  the  compression  might,  1 think,  be  overcome  l>y 
the  use  of  an  instrument  of  which  a re])resentation  is  given  by  Bonrgery. 
The  efficiency  of  the  compression  would  be  materially  increased  by  the  employ- 
ment of  direct  pressure  on  the  tumour,  or  of  galvano-puncture  or  acupuncture 
at  the  same  time,  and  in  this  way  a coagulum  might  be  formed  in  the  sac. 
Although  too  much  ought  not  to  be  expected  from  this  mode  of  treatment, 
yet  I think  it  might  with  propriety  be  tried  in  cases  of  the  kind  that  has  been 
mentioned. 

2.  Distal  Ligature  of  the  Subclavian  Artery  in  the  Third  Part  of 
its  Course  has  been  suggested,  and  may,  perhaps,  hold  out  some  prospect  of 
success  in  cases  of  aneurism  situated  behind  or  internal  to  the  scalenus.  In  an 
aneurismal  sac  springing  from  the  artery  in  this  situation,  the  principal  current 
of  blood  would,  in  all  probability,  be  that  which  is  destined  for  the  supply  of 
the  upper  extremity.  Some  of  the  branches  arising  from  the  artery  before 
it  has  passed  beyond  the  scalenus  auticus  would,  doubtless,  be  more  or  less 
compressed,  and  thus  obliterated,  by  the  tumour  ; or  they  might  be  obstructed 
by  an  extension  of  the  laminated  librine  over  their  orifices.  If,  therefore,  the 
supply  to  the  upper  extremity  could  be  cut  off,  there  might  be  a possibility  of 
those  changes  taking  place  within  the  sac  which  are  necessary  for  the  oblitera- 
tion of  its  cavity.  The  principal  obstacles  to  this  desirable  result  would 
necessarily  be  the  transverse  cervical,  and  suprascapular  arteries  ; wliich,  being 
the  two  vessels  that  are  more  particularly  destined  to  cany  on  the  circulation 
in  the  upper  extremity  after  the  ligature  of  the  subclavian,  would  necessarily, 
if  not  occluded,  undergo  dilatation,  and  thus  continue  to  draw  too  large  a 
cui-rent  of  blood  through  the  sac  for  stratification  of  its  contents  to  take  place ; 
and,  if  they  were  occluded,  there  would  be  danger  of  gangrene  of  the  arm  from 
insufficient  vascular  supply. 

Dupuytren  ligatured  the  axillary  artery  under  the  jDectoral  muscles  for  a case 
of  subclavian  aneiu-ism,  two  arterial  branches  being  divided  in  the  incisions 
through  the  fat  and  areolar  tissue  ; and  the  patient  died  on  the  ninth  day. 
This  operation  could  not  be  expected  to  succeed ; for  between  the  ligature  and 
the  sac  are  the  large  and  numerous  alar,  acromial,  and  thoracic  branches  of  the 
axiUary  artery,  which  would  continue  to  be  fed  by  a current  sent  through  the 
tumour,  and  thus  preclude  the  possibility  of  its  contents  being  sufficiently 
stationary  for  ultimate  contraction  and  cure  to  result.  Laugier  performed  the 
distal  operation  in  a supposed  case  of  subclavian  aneurism,  which  afterwards 
tm-ned  out  to  be  one  of  the  brachio-cephalic  artery.  In  addition  to  Dupuy- 
tren’s  case,  the  operation  has  been  done  by  Petrequin,  Schuli,  and  Canton,  in 
all  instances  without  benefit. 

3.  The  above-mentioned  difficulties  are  met  by  a plan  of  procedure,  origi- 
nally suggested,  I believe,  by  Fergusson.  It  is  Amputation  of  the  Arm 
at  the  Shoulder-joint,  followed  by  Distal  Ligature  of  the  Artery — a 
desperate  undertaking,  ti’uly,  but  for  a desperate  disease,  it  must  be  remem- 
bered, and  one  that  under  ordinary  surgical  treatment  is  almost  incurable. 

The  artery  might  be  ligatured  before  the  amputation.  “ It  is  known,”  says 
Fergusson,  “ that  amputation  at  the  shoulder-joint  is  generally  a very  success- 
ful operation  ; so  far  as  this  wound  is  concerned,  then,  there  might  be  little 
to  apprehend,  but  the  effect  on  the  tiunour  is  not  so  easily  foretold.  Ligature 
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of  the  axillaiT  artery  on  the  face  of  the  stump  might  here  be  reckoned  like 
Brasdor’s  operation  ; yet  there  is  a A'ast  ditference,  for  in  the  latter  case  the 
same  amount  of  blood  which  previously  passed  towards  the  upper  extremity 
would  still  hud  its  way  down,  and  probably  part  of  it  would  run  through  the 
sac  ; whereas,  were  the  member  removed,  as  the  same  quantity  would  no 
longer  be  required  in  this  direction,  the  tumour  might  possibly  be  much  more 
under  the  control  of  pressure.  The  value  of  such  a suggestion  remains  yet  to 
Ix^  tested,  however,  and  it  would  be  futile  to  reason  upon  it  at  present.  It 
might  be  a judicious  venture  hrst  to  tie  the  axillary  under  the  clavicle  ; and 
theu,  if  it  were  found  that  the  aneurism  still  increased,  amputation  might  be 
pt'rformed,  cither  immediately  before  or  after  the  separation  of  the  ligature.” 

AVere  a case  of  aneurism  of  the  subclavian  artery  internal  to  the  scalenus  to 
present  itself  to  me,  the  plan  that  I should  adopt  would  be,  first,  the  employ- 
ment of  pressure  on  the  vessel  at  the  distal  side  of  the  tumour,  if  practicable  ; 
should  this  not  succeed,  I would,  if  the  disease  were  situated  behind  or 
internal  to  the  scalenus,  liguture  the  artery  in  the  third  part  of  its  course ; and, 
did  that  not  succeed  in  checking  the  increase  of  the  aneurism,  I would  perform 
amputation  at  the  shoulder- joint,  as  recommended  by  Fergusson.  Should  the 
aneimism  occupy  the  artery  after  it  has  passed  the  scalenus,  direct  pressure  on 
the  sac  holds  out  the  best  prospect  of  success.  Should  that  fail,  I would  not 
attempt  the  ligature  of  the  artery  below  the  clavicle  ; as  it  is  an  operation  the 
result  of  which  is  most  unsatisfactory,  and  would  not  prevent  a large  cmTent 
through  the  sac  for  the  supply  of  the  collateral  circulation  of  the  arm  ; but  I 
would  at  once  have  recourse  to  amputation  at  the  shoulder,  and  then  ligature 
the  vessel  as  near  as  possible  to  the  sac.  It  is  true  that,  even  in  this  case, 
the  ligature  would  be  below  the  branches  that  are  given  off  under  the  pectoral 
muscles  ; but,  as  the  arm  would  be  removed,  they  could  not  undergo  any 
dilatation  for  the  supply  of  the  collateral  circulation  of  the  upper  extremity. 

The  first  case  in  which  this  operation  was  performed,  was  by  Spence  in 
1804.  The  jDatient  lived  for  foiu’  years  ; and,  although  the  aneurism  was  not 
cured,  the  result  afforded  good  promise  of  success  for  the  future.  For  the 
first  ten  days  after  the  operation,  the  pulsation  was  scarcely  to  be  felt ; and 
when  the  patient  left  the  hospital  the  tumour  had  diminished  to  one  third 
of  its  foiTuer  size.  The  artery  was  tied  in  two  places — where  it  Avas  cut,  and 
also  just  beyond  the  tumour.  Before  the  patient’s  death — which  probably 
arose  from  internal  aneurism — the  aneurism  had  increased  somewhat  towards 
the  chest. 

Since  this  Holden  and  Heath  have  performed  the  operation,  but  without 
success.  In  both  cases,  however,  the  aneurism  was  traumatic  in  its  origin, 
and  had  attained  a large  size  before  amputation  was  practised.  Hence  the 
chances  of  consolidation  and  cure  were  materially  lessened. 

Ligature  of  the  Vertebral  Artery. — This  bold  and  difficult  operation 
was  fii-st  performed  on  the  living  body  by  Smyth  of  New  Orleans,  who  had 
recourse  to  it  to  check  regurgitant  luemorrhage  after  ligature  of  the  innomi- 
nate for  subclavian  aneurism  (p.  107).  I will  give  the  details  of  the  operation 
in  the  words  of  Smyth. — “ The  head  of  the  patient  being  throAvn  back  and 
slightly  turned  tf)  the  left,  an  incision  two  inches  in  length  was  made  along  the 
posterior  border  of  the  stenio-mastoid  muscle,  commencing  at  the  point  where 
the  external  jugular  vein  crosses  this  muscle  and  terminating  a little  above  the 
clavicle  ; the  edge  of  the  muscle  l)eing  exposed  and  drawn  to  the  inner  side, 
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the  prominent  anterior  tubercle  of  the  transverse  ])rocess  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a guide.  Immediately  before  this  and 
in  a vertical  line  with  it  lies  the  artery.  A layer  of  fascia  was  now  divided  ; 
some  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical  artery 
were  pulled  to  the  inner  side  ; and  a separation  was  made  between  the 
scalenus  anticus  and  longus  colli  muscles  just  below  their  insertion  into  the 
tubercle,  when  the  artery  and  vein  became  visible  ; the  latter  was  drawn  to  the 
outer  side  (this  is  important),  and  the  needle  passed  around  the  former  fi-om 
Avithout  inwards.” 

In  1881,  W.  Alexander  of  Liverpool  suggested  ligature  of  the  vertebral  as  a 
means  of  curing  or  relieving  epilepsy.  He  performed  the  operation  in  several 
cases  at  first  with  apparent  benefit,  but  subsequent  observation  showed  that  the 
improA'cment  was  merely  temporary.  The  operation  was  repeated  in  two  cases 
by  Watson  Cheyne.  The  method  of  operating  Avas  that  above  described,  and 
the  results  so  far  as  the  operation  Avas  concerned  Avere  satisfactory  in  the  great 
majority  of  the  cases. 

ANEURISM  OP  THE  AXILLARY  ARTERY. 

This  artery,  though  less  commonly  the  seat  of  aneurism  than  other  large 
vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  sufficiently 
frequently  diseased.  This  is  due  chiefly  to  its  situation,  its  proximity  to  the 
shoulder- joint  causing  it  to  be  subjected  to  the  very  varied,  extensive,  and 
often  forcible  movements,  of  which  that  articulation  is  the  seat.  Amongst 
the  most  frequent  causes  of  axillary  anemnsm,  may  be  mentioned  falls  upon 
the  shoulder  or  upon  the  outstretched  hands,  and  in  many  cases  the  eflbrts 
made  at  reducing  old  standing  dislocations,  instances  of  which  are  recorded  by 
Pelletan,  Flaubert,  Warren,  and  Gibson,  the  head  of  the  bone  in  these  cases 
having  probably  contracted  adhesions  to  the  artery,  in  consequence  of  which 
the  vessel  was  torn  dming  the  efforts  at  reduction.  Axillaiy,  like  subclavian 
aneurism,  occurs  more  commonly  on  the  right  than  on  the  left  side,  and  is  met 
with  in  especial  frequency  amongst  men  ; of  37  cases,  only  3 occm’red  in  women. 
T am  acquainted  with  one  case  only  in  which  both  axillary  arteries  became 
aneurismal ; it  occurred  to  Furner  of  Brighton.  In  this  remarkable  case  both 
axillaiy  arteries  became  affected,  an  interval  of  about  fifteen  months  intervening 
between  the  formation  of  the  tAvo  aneurismal  tumours  ; and  the  subclavian  was 
ligatured  on  both  sides  successfully. 

Symptoms. — In  axillary  aneurism  there  are  three  sets  of  symptoms,  attention 
to  which  will  usually  enable  the  Surgeon  to  recognize  the  disease  ; these  are, 
the  existence  of  a tumour  in  the  axilla,  the  pain  that  it  occasions,  and  the 
affections  to  Avhich  it  gives  rise  in  the  limb. 

The  precise  situation  at  Avhich  an  aneurism  of  the  axillary  artery  presents 
externally,  Avill  depend  upon  Avhether  it  springs  fmm  that  portion  of  the  vessel 
that  lies  above,  beneath,  or  beloAv  the  lesser  pectoral  muscle.  If  from  above, 
it  Avill  appear  as  a tumour  seated  immediately  below  the  clavicle  and  occupying 
the  triangular  space  between  the  upper  margin  of  the  lesser  pectoral  and  that 
bone  ; if  it  be  lower  doAAm,  it  Avill  raise  the  anterior  fold  of  the  axilla,  being 
prevented  from  extending  much  out  of  this  space  by  the  dense  fascia  that 
stretches  across  from  one  side  to  the  other.  The  tumour,  AAdiich  is  at  firet  soft 
and  compressible,  has  a Avhizzing  bruit  ; and  its  pulsations,  which  are  expansile, 
may  be  arrested  by  pressure  upon  the  subclavian  artery,  Avherc  it  passes  over 
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the  fii'st  rib.  It  usually  increases  with  great  rapidity,  owing  to  the  little 
resistance  opposed  by  the  loose  areolar  tissue  in  this  situation,  and  most  com- 
monly extends  dowmvards  and  forwards,  causing  the  hollow  of  the  axilla  to 
disappear.  In  some  rare  instances,  however,  the  tumour  has  been  known  to 
take  a direction  upwards  under  the  lesser  pectoral,  and  into  the  areolar  interval 
above  that  muscle,  or  even  underneath  the  clavicle  into  the  acromial  angle 
between  it  and  the  trapezius.  It  is  fortunately  rare  for  an  aneurism  to  take  such 
a coiu’se,  as  it  Avonld  present  serious  difficulty  in  the  compression  or  ligature 
of  the  subclavian  ; and  there  is  more  than  one  instance  on  record,  in  which  the 
sac  has  been  punctured  in  the  attempt  to  pass  the  needle  round  this  vessel. 
AVhen  the  aneurism  is  seated  high  up,  it  not  unfrequently  happens  that  the 
clavicle  is  pushed  upwards  by  the  pressure  of  the  tumour  beneath  it — a com- 
plication of  considerable  moment  in  reference  to  the  operation,  the  difficulties 
of  which  are  greatly  increased  by  it.  The^;?Tss?»'<3  of  the  tumour  upon  neigh- 
bouring parts  may  give  rise  to  serious  consequences  ; thus  it  may  produce  a 
carious  state  of  the  lirst  and  second  ribs,  and  the  compression  of  the  brachial 
plexus  of  nerves  will  occasion  pain  and  numbness  in  the  upper  extremity. 
The  affections  of  the  limb  occasioned  by  the  aneurism  are  diminution  or  ex- 
tinction of  the  radial  pulse,  oedema,  coldness,  and  loss  of  muscular  pow'er.  In 
some  cases  the  brachial  artery  beyond  the  tiunour  would  appear  to  be  ob- 
structed, no  pulsation  being  perceptible  in  it.  Compression  of  the  axillary 
vein  may  occasion  oedema  of  the  hand  and  arm,  with  some  diminution  in  the 
temperature  of  the  limb  ; and  these  symptoms,  if  the  tumour  attain  a very 
large  size,  may  amount  even  to  indications  of  impending  gangrene. 

Diagnosis. — The  diagnosis  of  axillary  aneurism  is  usually  readily  made  ; 
there  being  but  two  diseases  Avith  Avhich  it  can  well  be  confounded,  A'iz., 
chronic  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tumour  of  the  bones  in  this  region.  From  glandular  or  other  abscess,  the 
diagnosis  is  generally  easy  ; but  I have  seen  some  cases  in  Avhich,  pulsation 
being  communicated  to  their  contents  by  the  subjacent  artery,  it  Avas  somewhat 
difficult  to  distinguish  the  nature  of  the  tumours.  Here,  howeA'er,  the  history 
of  the  case  and  its  speedy  progress  to  pointing  will  indicate  its  true  nature. 
From  meclullarg  tumour,  or  osteo-aneurism  of  the  head  of  the  humerus,  the 
diagnosis  is  not  ahvays  so  easy ; and  there  are  at  least  two  instances  on  record 
in  which  the  subclaA'ian  artery  has  been  ligatured  for  disease  of  this  kind  on 
the  supposition  of  its  being  an  aneurism.  In  these  instances  it  has,  hoAveA’er, 
generally  been  observed  that  the  tumour  first  made  its  appearance  on  the  fore 
part  of  the  shoulder,  and  not  in  the  usual  situation  of  axillary  aneurism  ; that 
it  Avas  from  the  first  firm,  smooth,  elastic,  but  nearly  incompressible  ; and 
that,  although  it  presented  distinct  ]mlsation,  there  aa’us  no  true  belloAvs-souud, 
but  rather  a thrilling  bruit  perceptible  in  it.  The  most  important  diagnostic 
mark,  ])crhaps,  is  the  fact  of  these  tumours  forming  a prominence  in  situations 
in  which  aneurisms  of  the  axillary  artery  Avould  not  at  first  shoAV  themselves, 
as  at  the  upper,  outer,  or  anterior  part  of  the  shoulder.  In  more  advanced 
stages,  when  the  substance  of  the  bone  has  undergone  absorption,  and  its  shell 
has  become  thin  and  expanded  by  the  outAvard  pressure  of  the  tumour,  there  is 
often  a dry  crackling  or  rustling  sound  perceived  on  pressure,  Avhich  is  never 
met  Avith  in  cases  of  aneurism. 

Tiieat.aiknt, — 1 am  not  ac(piainted  Avith  any  instance  in  Avhich  an  aneurism 
of  the  axillary  artery,  not  arising  from  Avound  or  injury,  has  uudergoue  spoil- 
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taneoiis  cure,  or  been  consolidated  l)y  constitutional  treatment.  Compression 
or  ligature  of  the  subclavian  in  the  third  part  of  its  course  is  the  only  means 
of  cure. 

Axillary  aneurisms  are  favourably  situated  for  the  employment  of  (lujiial 
compressio7i.  By  this  means  the  subclavian  can  easily  be  coinmanded  as  it 
passes  over  the  first  rib.  And  the  success  of  this  treatment  is  likely  to  l>e 
great ; first,  because,  the  sac  being  usually  large,  a considerable  rpiantity  of  the 
contained  blood  is  well  out  of  the  current  of  the  circulation,  readily  stagnates, 
and  may  thus  easily  coagulate  ; and  secondly,  because  the  current  of  Ijlood 
through  the  sac  is  proportionately  small,  and  thus,  if  coagulation  once  begin, 
may  easily  be  completely  arrested.  Digital  compression,  therefore,  in  my 
opinion,  should  always  be  had  recourse  to  in  the  first  instance.  By  this  means, 
aided  by  rest  and  constitutional  treatment,  the  progress  of  the  tumour  may 
be  stayed,  and  possibly  a consolidation  of  its  contents  and  cure  be  effected. 
This  occurred  at  University  College  Hospital  in  a patient  seventy-one  years  of 
age,  in  whom  an  axillary  aneurism  as  large  as  a shaddock  and  of  an  actiA'ely 
progressing  character  was  cured  by  intermittent  digital  pressure  continued 
at  intervals  for  between  two  and  three  weeks,  during  which  time  compression 
was  kept  up  in  all  about  twenty-three  hours,  the  consolidation  commencing 
on  the  third  day  of  treatment  after  seven  hours  of  pressure  had  been 
tried.  Holmes  mentions  eight  cases  in  which  digital  compression  has  been 
tried.  Three  of  these,  under  the  care  of  Ciniselli  and  Dutoit,  and  another 
Surgeon  whose  name  is  not  mentioned,  were  of  traumatic  origin,  and  of  these 
two  were  cured.  The  remaining  five  were  idiopathic.  Three  of  these,  under 
Cooper  Forster,  Peatson,  and  Rizzoli,  were  cm-ed.  Two,  under  Turet  and 
Vanzetti,  failed.  In  Cooper  Forster’s  case  the  compression  was  applied  twice 
under  chloroform  ; on  one  occasion  for  three  and  a quarter  hours  and  on  the 
other  for  eight  hours.  In  Peatson’s  case  the  pressure  was  applied  at  intervals 
for  a period  of  nearly  three  months.  In  Rizzoli’s  case  the  treatment  lasted 
even  longer,  the  cure  not  being  complete  for  nearly  six  months.  In  this  case 
the  artery  was  so  dilated  and  diseased  that  ligature  was  impossible.  In 
Dutoit’s  case  the  compression  was  applied  for  six  hours  a day  for  six  days. 
Lund  has  also  recorded  a case  cured  by  digital  compression  in  two  periods,  the 
first  of  ten  and  the  second  of  seven  and  half  hours. 

In  another  case  under  the  care  of  S.  Jones,  compression  was  combined  with 
the  application  of  Esmarch’s  bandage  to  the  arm,  but  without  success. 

Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made  ap- 
plicable to  aneurisms  in  this  situation  ; inasmuch  as  the  pressure  that  is 
brought  to  bear  upon  the  subclavian  must  necessarily  at  the  same  time 
influence  the  greater  part  of  the  brachial  plexus  of  neiwes  to  such  an  extent 
as  to  be  unendurable  by  the  patient.  Yet  it  is  not  impracticable,  and  means 
might  be  devised  to  overcome  this  difficulty. 

IJgature  of  the  artery  is,  however,  still  the  Surgeon’s  chief  resource  in  the 
treatment  of  these  cases.  The  part  of  the  vessel  universally  selected  for  the 
application  of  the  ligature  is,  in  accordance  with  the  Hunterian  doctrines,  that 
which  lies  on  the  first  rih  beyond  the  scalenus  anticus  muscle  ; this  part 
presenting  the  advantages  of  being  sufficiently  removed  from  the  seat  of  disease 
to  ensure  the  probability  of  the  coats  of  the  artery  being  in  a sound  state,  of 
being  by  far  the  most  accessible,  and,  when  deligatcd,  of  allowing  the  collateral 
circulation  by  which  the  vitality  of  the  arm  is  to  be  maintained  to  remain  un- 
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injured.  Xotwithstaiiding  these  obvious  advantages  presented  by  the  ligature 
of  the  snhclaviaii  over  that  of  the  axillary  artery,  in  other  words,  by  performing 
Hunter’s  instead  of  Anel’s  operation  for  the  cure  of  s]iontaneons  axillary 
aneurism,  there  would  appear  to  be  a tendency  in  the  minds  of  some  Surgeons 
to  advocate  the  latter  instead  of  the  former  of  these  operations  ; and  to  sub- 
stitute for  one  that  offers  the  advantages  that  have  just  been  mentioned  a 
procedure  that  is  not  only  much  more  difficult  in  its  performance,  and  that 
interferes  with  the  collateral  circulation,  but  that  is  practised  upon  a diseased 
part  of  the  vessel,  in  dangerous  proximity  to  the  sac. 

Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course. — In 
order  to  apply  a ligature  to  that  portion  of  the  subclavian  artery  which  inter- 
venes between  the  outer  edge  of  the  scalenus  anticus  and  the  lower  border  of 
the  fii*st  rib,  the  patient  should  be  placed  in  the  recumbent  position,  the  arm 
depressed  as  much  as  possible,  and  the  head  turned  somewhat  to  the  opposite 
side.  The  situation  of  the  external  jugular  vein  should  then  be  ascertained  if 
possible  before  commencing  the  incision.  It  may  lie  at  any  point  between  the 
posterior  border  of  the  stemo-mastoid  and  the  edge  of  the  trapezius  ; most 
commonly  it  is  close  to  the  former  muscle.  Occasionally  it  is  wanting.  The 
operation  is  commenced  by  drawing  the  integuments  of  the  lower  part  of 
the  neck  downwards  over  the  clavicle  and  maldng  an  incision  about  four  inches 
in  length  upon  the  bone,  dividing  the  skin,  superficial  fascia,  platysma,  and 
the  supra-clavicular  branches  of  the  cervical  plexus.  When  the  tension  is 
taken  off  the  part,  this  incision  will  be  found  to  traverse  the  base  of  the 
posterior  triangle  of  the  neck.  The  chief  object  of  drawing  the  skin  down- 
wards in  this  way  is  to  avoid  any  risk  of  wounding  the  external  jugular  vein, 
for  as  this  vessel  perforates  the  deep  cervical  fascia  about  one  finger’s  breadth 
above  the  clavicle,  it  cannot  be  drawn  downwards  with  the  integuments.  In 
some  rare  cases  the  cephalic  vein  crosses  the  clavicle  and  joins  the  external 
jugular.  It  would  then  necessarily  be  divided  in  the  first  incision.  The  next 
step  in  the  operation  is  to  find  the  external  jugular  vein.  In  order  to  do  this 
the  deep  cervical  fascia  must  be  carefully  dissected  through  close  to  the 
clavicle  ; immediately  beneath  the  fascia  a quantity  of  loose  areolar  tissue  is 
exposed,  in  which  the  lower  end  of  the  external  jugular  will  commonly  be 
found.  As  soon  as  the  deep  cervical  fascia  is  divided  great  caution  must  be 
used,  the  areolar  tissue  being  picked  up  in  small  pieces  with  the  forceps  and 
scratched  through  with  the  point  of  the  scalpel  or  torn  with  a blunt  probe  or 
steel  director.  When  the  external  jugular  vein  comes  into  view  it  must  be 
treated  according  to  its  position  ; if  at  either  end  of  the  wound,  it  may  be 
drawn  aside  with  a Ifiunt  hook  ; if  in  the  middle,  a double  ligature  must  be 
piissed  and  the  vein  tied  in  two  places  and  divided  between  them.  Occasion- 
ally the  transverse  cervical  and  supra-scapular  veins  form  a plexus  "with  the 
external  jugular  immediately  above  the  clavicle,  and  the  difficulty  of  exposing 
the  artery  is  then  greatly  increased.  The  transverse  cervical  artery  lies 
normally  above  the  wound,  and  the  supra-scapular  is  concealed  behind  the 
clavicle,  but  in  exceptional  cases  they  may  be  found  in  the  space  exposed  in 
the  ofKjration.  They  must  then  be  drawn  out  of  the  way  with  blunt  hooks. 
By  combined  cutting  and  scratching  through  the  areolar  tissue,  the  external 
edge  of  the  scalenus  anticus  is  reached;  this  is  the  “ directing  line  ” down 
which  the  finger  is  run  until  the  tubercle  of  the  first  rib  is  felt.  This  is  the 
guide  to  the  artery,  which  will  be  found  immediately  above  and  a little  behind 
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it,  covered,  however,  and  boimd  down  hy  a dense  fascia.  Immediately  above 
the  artery,  and  in  close  contact  with  it,  is  tlie  lowest  cord  of  the  brachial 
plexus,  that  formed  by  the  last  cervical  and  first  (hjrsal  nerves  ; l>eneath  the 
ciiteiy  is  the  hist  lib,  upon  which  it  can  be  felt  rolliin^  under  the  finder  when 
firm  pressure  is  made.  At  the  same  time  pulsation  will  be  felt,  but  tiiis  must 
not  be  taken  as  proof  that  the  structure  beneath  the  finger  is  tlie  vessel,  for 
the  lowest  cord  of  the  brachial  idIcxus  lies  so  close  to  the  subcla\'ian  artery  that 
it  receives  a cominunicated  pulsation  from  it.  On  firm  pressure  the  nen'e  still 
retains  its  round  form,  while  the  artery  flattens  out,  and  its  surface  becomes 
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Fig.  478.— Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course. 


slightly  concave.  The  thick  fascia  covering  the  artery  having  been  carefully 
opened  with  the  edge  of  the  knife,  the  needle  is  passed  from  the  nerve,  as  low 
down  as  possible,  so  as  to  avoid  any  risk  of  injuring  the  pleura  by  slipping 
over  the  upper  border  of  the  first  rib.  The  subclavian  vein  is  so  far  below 
the  clavicle  that  there  is  no  possibility  of  wounding  it.  In  a considerable 
proportion  of  cases  the  posterior  scapular  artery  will  be  found  springing  fr-om 
the  artery  in  this  part  of  its  course.  In  290  arteries  examined  by  Quain,  it 
arose  from  the  third  part  as  a separate  branch  in  101,  or  as  nearly  as  possible- 
one  in  three  cases.  If  this  condition  is  met  with,  the  ligature  must  be  applied 
as  far  as  possible  to  the  proximal  side  of  the  branch.  If  necessity  obliges  the 
ligature  to  be  applied  close  to  the  branch,  it  is  jierhaps  safer  to  tie  this  also,  as 
the  anastomosis  of  the  vessels  in  this  region  is  so  abundant  that  the  risk  of 
gangi’ene  fr’om  the  obliteration  of  a single  branch  would  be  veiy  small. 
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The  operation  just  described  is  that  commonly  adopted.  In  order  that  it 
should  be  easily  carried  out,  it  is  in  the  first  place  necessary  that  the  shoulder 
should  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  do^Yn.  This 
is  a matter  of  much  importance  ; for,  if  the  clavicle  be  thrust  upwards  by  the 
pressure  of  a large  aneurism,  or  if  it  lie  high  in  consequence  of  emphysema  of 
the  lung's,  the  Surgeon  will  have  to  find  the  artery  at  the  bottom  of  a deep 
wound,  instead  of  on  a comparatively  pilauc  surface.  If,  therefore,  the  clavicle 
cannot  be  thoroughly  depressed,  more  room  must  be  provided  in  the  superficial 


Fig.  479. — Diagram  of  Right  Subclavian 
Artery  in  Thinl  Fart  of  its  Course,  crossed 
by  transversalis  colli  artery  and  vein. 
.4.  Sul (Clavian  artery,  v.  E.vternal  jugular 
receiving  transvei'salis  colli  veins,  n.  Bra- 
ciiial  plexus  of  nerves.  m.  Omohyoid 
mu-scle. 


Fig.  4S0. — Diagram  of  the  Relations  of  the  Third 
part  of  the  Subclavian  Artery  ; f.  trapezius  ; 0.  h. 
omo-hj'oid ; s.  a.  scalenus  anticus  ; s.  m.  sterno- 
niastoid ; v.  external  jugular  vein  ; n.  brachial 
lilexus ; a.  artery. 


parts  of  the  wound.  This  is  done  by  making  a vertical  incision  upwards 
either  along  the  border  of  the  stern o-mastoid  or  from  the  middle  of  the 
wound  for  about  two  inches.  As  the  artery  is  in  these  cases  approached 
rather  from  above  than  from  the  front,  the  structures  met  with  differ  some- 
what from  those  already  described.  The  posterior  belly  of  the  omo-hyoid  is 
always  exposed,  and  forms  an  important  rallying  point  in  the  operation,  and 
the  transverse  cervical  artery  and  vein  will  most  conmionly  come  into  view. 
The  danger  of  including  the  lowest  cord  in  the  brachial  plexus  is  gTeater  the 
more  the  artery  is  approached  from  above.  The  vertical  incision  should 
always  be  made  in  fat  subjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exposed 
even  with  the  help  of  the  vertical  incision.  A case  occurred  to  Sir  A.  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  artery  for  a large  aneurism  of 
the  axilla  was  forced  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thrust  up  to  too  great  a height  to  enable  him  to  reach  the  vessel.  The  extent 
of  the  difficulty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a great  measure  upon  the  height  at  Avhich  the  subclavian  artery 
happens  in  any  particular  case  to  be  situated  in  the  neck.  It  is  not  uncom- 
mon to  find  it  pnlsatiug  so  high  in  the  neck,  that  no  amount  of  elevation  of 
the  clavicle  by  a subjacent  axillary  aneurism  could  raise  that  bone  above  the 
level  of  the  vessel.  In  the  majority  of  cases,  however,  (in  seventeen  out  of 
twenty-five,  as  shown  by  Quain  in  his  work  on  the  Arteries,)  it  is  either  below 
the  level  of  the  bone,  or  but  slightly  raised  above  it ; so  that,  if  the  clavicle 
were  thnist  upwards  and  forwards,  the  vessel  would  be  buried  in  a deejj  pit 
behind  it.  Dupuytren  ivas  of  opinion  that  the  artery  coursed  high  in  pci’sons 
who  were  thin,  with  slender  long  necks  ; whereas,  in  thick,  short-necked 
persons,  with  muscular  shoulders,  it  was  deeply  seated.  I have  often  verified 
the  truth  this  observation,  both  in  dissection  and  in  examining  the  pulsa- 
tions of  the  vessel  during  life. 
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In  order  to  obviate  the  difficulty  that  lias  occasionally  been  experienced  in 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  lias  Ixien 
proposed  by  Hargrave  to  saw  through  the  bone,  'i'he  most  serious  objection 
that  can  be  raised  against  this  practice,  is  the  fact  of  the  clavicle  being  some- 
times a part  of  the  wall  of  the  aneurism  ; but,  supposing  the  Surgeon  could 
satisfy  himself  that  this  was  not  the  case,  I cannot  see  any  objection  to  this 
procedure,  provided  any  very  great  and  insurmountable  difficulty  presented 
itself  in  passing  the  ligature  round  the  vessel  without  it. 

Accidents  during  Ligature  of  the  Third  Part  of  the  Subclavian. — 
Wound  of  the  External  Jugular  Vein  is  a most  serious  accident,  as  entrance  of 
air  is  very  likely  to  take  place,  and  may  cause  immediate  death.  This  accident 
is  avoided  by  careful  dissection,  and  if  the  vein  is  so  situated  as  to  be  exposed 
to  the  risk  of  injury,  it  must  be  divided  between  a couple  of  ligatures. 

Profuse  venous  hcemorrhage  from  wound  of  some  of  the  numerous  veins  in 
the  neighbourhood  has  more  than  once  prevented  the  completion  of  the 
operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period. 

Woimd  of  the  Sac  is  a somewhat  rare  accident.  In  some  cases,  as  has 
already  been  stated,  the  sac  passes  upwards  below  the  cla'^ncle  into  the  inferior 
posterior  triangle  of  the  neck ; when  this  is  the  case,  the  Surgeon  incurs  the 
risk  of  puncturing  it  from  its  close  proximity  to  the  artery,  as  it  lies  on  the 
first  rib.  This  accident  happened  to  Cusack  while  ligaturing  the  subclavian 
in  the  third  part  of  its  course,  for  a diffused  aneurism  of  the  axillary  artery. 
An  alarming  gush  of  blood  took  place,  which  was  arrested  by  plugging  the 
wound  ; but  the  haemorrhage  recurred  on  the  tenth  day,  and  the  patient  died. 
In  a case  related  by  Travers,  in  which  the  sac  was  punctured  by  the  needle, 
which  was  being  passed  round  the  artery,  the  blood,  which  was  arterial,  did 
not  flow  per  salkm,  but  in  a continuous  stream.  “ The  haemorrhage,”  Travers 
says,  “ was  more  terrific  and  uncontrollable  than  I have  ever  witnessed,”  and 
was  not  commanded  by  drawing  the  ligature  tight.  It  was  so  great  that  it 
was  doubtful  whether  the  patient  would  leave  the  theatre  alive,  and  was 
arrested  only  by  plugging  the  wound  with  sponge-tents.  The  patient  died  of 
inflammation  of  the  pleura.  On  examination,  the  aneurismal  sac  was  found 
to  have  a pouch-like  enlargement  upwards,  overlying  the  artery,  where  it  had 
been  punctured. 

Inclusion  of  the  loivest  cord  of  the  Irachial p)Uxus  in  the  noose  of  the  ligature 
is  a more  common  accident,  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  these  nervous  trunks  instead  of  the  vessel.  Thus,  Listou, 
in  the  first  successful  case  of  ligatm’e  of  the  subclavian  in  this  country,  passed 
the  thread  round  the  lower  nervous  cord  ; but  immediately  perceiving  his 
error,  turned  it  to  account  by  drawing  aside  the  included  nerve,  and  thus 
more  readily  exposing  the  artery.  Dupuytren,  in  a case  of  aneurism  of  some 
years’  duration,  succeeded,  after  an  operation  that  lasted  one  hour  and  forty- 
eight  minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he 
ever  attempted,  in  passing  a ligature  round  the  vessel,  as  he  believed.  After 
the  death  of  the  patient,  which  occurred  from  hasmorrhage  on  the  ninth  day, 
the  artery  was  found  to  have  been  perforated  by  the  needle,  and  one  half  the 
vessel  and  the  lower  cord  of  the  brachial  iflexus  included  in  the  noose. 
In  a case  related  by  Porter,  it  is  stated  that  the  artery  communicated  such 
distinct  pulsation  to  the  inferior  nervous  trunk,  that  there  was  no  means 
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of  ascertaining;  whether  it  was  the  vessel  or  not,  except  by  passing  the  needle 
under  it. 

Puncture  of  the  ‘ple-ura  in  passing  the  needle  is  not  usually  recognized  as 
one  of  the  dangei*s  of  ligature  of  the  third  part  of  the  artery.  It  may, 
however,  take  place,  especially  if  the  needle  is  passed  close  to  the  scalenus 
aiiticus  and  from  above,  as  must  often  be  the  case  when  the  clavicle  is  much 
raised. 

In  connection  with  the  ligature  of  the  subclavian  in  this  situation  it  is 
impossible  to  pass  over  in  silence  the  fact,  that  in  some  instances  the  artery 
1 takes  a remarkably  high  course  in  the  neck,  and  that  in  some  of  these  instances 
j instead  of  passing  over  the  first  dorsal  rib,  it  has  been  supported  on  a super- 
I numerary  cervical  rib,  the  anatomical  relations  being  thus  seriously  disturbed. 

1 And  again,  if  this  supernmnerary  cervical  rib  be  unusually  short,  the  vessel 
i may  be  found  to  lie  between  it  and  the  first  dorsal.  Another  abnormality  of 
j great  rarity  is  the  passage  of  the  subclavian  vein  behind  the  scalenus  anticus 
with  the  artery.  This  would  add  greatly  to  the  difficulty  of  the  operation. 

Ligature  bekind  the  Scalenus  anticus. — If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  artery  be  not  sound  in  the  third  part  of 
its  course,  it  may  be  necessary  to  ligature  it  behind  the  scalenus  anticus,  dividing 
the  outer  half  or  two-thirds  of  the  muscle.  This  operation  should  not  be 
considered  as  distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course, 
but  rather  as  an  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons 
just  mentioned,  unadvisable  to  tie  the  artery  on  the  first  rib  ; in  this  way  it 
has  been  practised  by  Dupuytren  and  Liston.  In  its  first  steps,  as  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
the  vessel  in  the  third  part  of  its  course.  When  this  muscle  has  been  exposed, 
a director  must  be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the 
extent  of  half  or  two-thirds  its  breadth,  when  it  retracts,  exposing  the  vessel. 
During  this  part  of  the  operation,  some  danger  may  be  incurred  by  the  phrenic 
■ nerve,  and  the  transversales  colli  and  humeri  arteries  ; but  if  ordinary  cai-e 
be  taken,  this  will  not  be  very  great.  The  phrenic  nerve  lies  altogether  to  the 
; tracheal  side  of  the  incision,  if  that  be  not  carried  beyond  one-half  the  breadth 
I of  the  muscle ; and  should  it  appear  to  be  in  the  way,  it  may  readily  be  pushed 
' inwards  towards  the  mesial  line,  being  only  loosely  invested  by  areolar  tissue. 

1 I have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  was 
ligatured  for  a spontaneous  cylindriform  aneurism  of  the  axilla,  and  the  patient 
died  on  the  eighth  day,  of  pneumonia  ; on  examination  after  death,  the  edge 
' of  the  scalenus  was  found  cut,  and  the  phrenic  nerve  divided.  Had  the  in- 
. jnry  to  the  nerve  in  this  case  anything  to  do  with  the  pneumonia  ? I do  not 
think  it  improbable  ; as  division  of  one  phrenic  nerve,  by  paralysing  to  a 
certain  extent  the  diaphragm,  and  so  far  interfering  with  the  respiratory  move- 
ments, must  necessarily  have  a tendency  to  induce  congestion  of  the  lung, 

• which  would  readily  run  on  to  inflammation  of  that  organ.  I have  likewise 
heard  of  one  case  in  whicli  incessant  hiccough  followed  this  operation,  and 
after  death  the  phrenic  nerve  was  found  reddened  and  inflamed,  having 
; probably  in  some  way  been  interfered  with  during  the  exposure  of  the 
? vessel.  The  transversales  colli  and  humeri  arteries  may  be  avoided  by  keeping 
: the  incision  in  the  muscle  between  and  parallel  to  these  vessels. 

Another  imj)ortant  point  in  reference  to  the  ligature  of  the  vessel  in  this 
part  of  its  course  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
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half  on  tlic  left,  the  superior  intercostal  arises  from  the  subclavian  artery 
between  the  scaleni.  AVhen  this  is  the  case,  there  would  probably  be  but  a • 
slender  chance  of  the  occlusion  of  the  artery  by  lig’ature  in  this  situation. 

One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point  above 
the  first  rib,  certainly  arises  from  interference  with  the  fascia  whicli  lies  between 
it  and  the  scalene  muscles,  separating  it  from  the  pleura,  and  which  is  con-  i 
tinuous  with  the  areolar  tissue  of  the  anterior  mediastinum,  being  indeed  the  i| 
deep  portion  of  the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as  ,| 
the  “ thoracic  fascia,”  and  which  helps  to  form  the  superior  boundary  of  the  • 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the  i 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue  ( 
presents  itself  ; and,  if  septic  inflammation  be  excited  in  it,  the  morbid  process  ^ 
will  readily  extend  by  continuity  of  tissue  into  the  thorax  by  the  anterior 
mediastinum,  invading  ultimately  the  pleura  and  pericardium.  Hence,  when-  c 
ever  it  is  practicable,  the  Surgeon  should  keep  the  point  of  the  needle  close  to  i 
that  part  of  the  artery  which  lies  upon  the  first  rib,  as  there  is  less  risk  here  of  : 
opening  into  the  deep  areolar  tissue  of  the  neck.  ’ 

Results  of  Ligature  of  the  Suhclaviau. — The  general  results  of 
ligature  of  the  subclavian  in  the  third  part  of  its  course  for  spontaneous 
aneurism  in  the  axillary  are  by  no  means  satisfactory.  Thus  of  48  cases  of 
aneurism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in  J 
which  the  artery  Avas  ligatured  above  the  clavicle,  I found  23  cures  against  25  ;| 
deaths.  This  result  was  so  unfavourable,  and  so  different,  indeed,  from  what  Jj 
I anticipated,  that  I was  led  to  analyse  carefully  the  causes  of  death.  I found  M 
them  as  follows  : — 9 

Inflammation  within  the  chest,  &c 10  cases. 

Suppuration  of  the  Sac 6 ,,  9 

Suppurative  phlebitis 1 » 9 

Hgemorrhage 3 „ 9 

Gangrene  of  hand  and  arm 1 9 

Gangrene  of  both  arms  and  legs 1 v fl 

Not  stated 3 „ fl 


Thus  it  AAdll  be  seen  that  the  ttvo  most  frequent  causes  of  a fatal  result 
following  the  operation  for  axillary  aneurism,  are  not  those  that  are  usually  j|fi 
met  with  after  the  ligature  of  the  larger  vessels.  It  Avould  therefore  appear  to  |li 
be  owing  to  some  special  condition,  dependent  either  upon  the  application  of  a jfj 
ligature  to  the  subclavian  artery  in  the  third  part  of  its  coiu'se,  or  upon  the  jfj 
situation  and  nature  of  the  disease  for  which  that  operation  is  had  recourse  to  ; d 
and  the  important  point  to  be  determined  is,  Avhether  these  conditions  are  a 
the  accidental  or  the  necessary  consequences  of  the  application  of  a ligature  in  jjj 
this  situation  for  the  cure  of  aneurism  in  the  axilla.  ,| 

Inflammatio7i  of  ihe  Contents  of  the  proved  fatal  in  10  out  of  25  cases,  4 

or  1 in  2 ’5,  and  is  the  most  frequent  cause  of  death,  though  not,  I believe,  the  J 
most  frequent  untoward  complication  of  this  operation.  It  might  at  lii*st  n 
be  supposed  that,  in  this  respect,  the  operations  on  the  subclaAuan  artery  M 
resembled  other  of  the  greater  operations,  after  AA'hich  pyiemic  pneumonia  is  so 
common  a sequela  ; but,  on  closer  examination,  it  Avill  be  Ibund  that  this  is  not  n 
the  case.  Inflammation,  Avhen  attacking  the  thorax  or  its  contents  after  9 
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ligature  of  this  artery  for  axillary  aneurism,  is  not  confined  to  the  lungs,  but 
very  commonly  affects  the  pleura  and  pericardium  as  well  as,  or  even  in  pre- 
ference to,  these  organs.  It  would,  therefore,  appear  probable  that  it  arose 
fi-om  causes  that  are  essentially  connected  either  with  this  operation  or  with 
the  aneinasm  itself.  These  are  referrible  to  three  heads. 

1.  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This  would 
appear  to  have  been  the  cause  of  death  in  a patient  in  whom  Key  tied  the  sub- 
clavian, and  has  been  especially  adverted  to  by  that  excellent  Surgeon  in  his 
relation  of  the  case. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its  posterior 
aspect.  This  occurred  in  a case  in  which  Mayo  of  Winchester  operated,  and 
is  more  liable  to  happen  if  suppuration  have  taken  place  in  the  sac  ; when  this 
occurs,  adhesion  may  take  place  between  it  and  the  pleura,  or  even  the 
tissue  of  the  adjacent  lung  ; and  the  contents  of  the  suppurating  tumour  may 
be  discharged  into  the  pleural  cavity  or  air-tubes,  and  so  coughed  up.  Of 
this  curious  mode  of  termination  there  are  at  least  two  cases  on  record  ; one 
by  Bulleu,  in  which  the  patient  recovered  ; the  other  by  Gross,  in  which  the 
patient  died  from  the  escape  of  the  contents  of  the  sac  into  the  cavity  of  the 
pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 
respiratory  movements,  induce  a tendency  to  congestion  and  inflammation  of 
the  lungs  ; and,  although  such  an  accident  must  be  a veiy  rare  one  in  cases 
of  ligature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has 
occuiTed,  as  I have  myself  witnessed  in  one  case. 

Siqijmratmi  of  ihe  Sac  is  the  most  common,  though  not  the  most  fatal, 
accident  after  ligatiu’e  of  the  subclavian  for  spontaneous  axillary  aneurism.  It 
was  the  immediate  cause  of  death  in  six  cases,  and  occurred  in  two  of  the 
patients  that  died  of  inflammation  of  the  chest  ; it  took  place  in  six  cases  also 
that  recovered  : in  aU,  fourteen  cases  out  of  forty-five,  or  nearly  one  in  three, 
— a much  higher  proportion  than  is  generally  observed  in  cases  of  ligature  for 
aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations  ? The  chief  cause  to  which  it 
appears  to  be  attributable  is  the  great  laxity  of  the  areolar  membrane  in  the 
axilla,  which  allows  the  tumour  to  increase  so  rapidly  in  size  as  to  excite 
inflammatory  action  in  the  sun'ounding  tissues,  which  may  speedily  run  into 
suppuration.  Ho  long  as  the  contents  of  the  tumour  continue  fluid,  they  will 
necessarily  excite  less  irritation  on  surrounding  structures  ; but  when  once 
they  have  become  solidifled,  whether  by  the  gradual  deposit  of  laminated 
fibrine  during  the  progress  of  the  disease,  or  more  suddenly,  in  consequence 
of  those  changes  that  take  place  in  the  contents  of  an  aneurismal  sao  after 
the  ligature  of  the  artery  leading  to  it,  the  indurated  mass,  acting  like  any 
other  foreign  Ijody,  sets  up  inflammation  in  the  areolar  tissue  that  is  in 
immediate  contact  with  it,  and  thus  disposes  it  to  run  into  suppuration.  The 
more  speedily  the  solidifleation  takes  place,  the  more  disposition  will  there  be 
to  the  occurrence  of  this  accident  ; the  neighbouring  parts  being  unable  to 
accommodate  themselves  to  the  sudden  extension  and  compression  they  arc 
compelled  to  undergo.  It  is  probable  also  that  the  proximity  of  the  wound. 
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and  perliaps  actual  injury  done  to  the  aneurisinal  sac  during  the  operation,  are, 
in  many  cases,  the  immediate  causes  of  tlie  inflammation  and  suppuration. 
The  statistics  collected  by  Koch  show  a much  greater  mortality  in  those  cases 
in  Avhich  the  subclavian  artery  has  been  tied  for  spontaneous  aneurisms  extend- 
ing above  the  upper  border  of  the  pectoralis  minor,  than  in  those  below  that 
point.  Of  17  of  the  former  13  were  fatal,  of  22  of  the  latter  only  10  died. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occur  in 
cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must  necessarily 
in  a great  measure  be  dependent  on  the  state  of  the  sac  at  the  time  of  the 
operation.  If  inflammation  have  been  already  set  up  around  it,  it  may 
happen  a few  days  after  the  artery  has  been  tied.  But  if  this  morbid  j^ro- 
cess  have  not  already  commenced,  the  period  at  which  suppuration  may  most 
probably  be  expected  is  between  the  first  and  second  month.  The  period  at 
which  suppuration  and  rupture  of  the  sac  take  place  does  not  influence  the 
probable  termination  of  the  case  to  any  material  extent  ; as,  in  the  cases  that 
prove  fatal,  death  occurred  at  various  periods  between  the  seventh  day  and 
the  second  month  ; in  Aston  Key’s  case,  on  the  ninth  day  ; in  Mayo’s  on  the 
twelfth  ; in  Belardini’s  and  G-rafe’s,  at  the  end  of  the  first  month  ; in  Bigaud’s 
at  the  sixth  week  ; in  B.  Cooper’s,  in  the  second  month.  The  recoveries, 
likewise,  took  place  at  all  periods  after  the  ligature  of  the  vessel,  between  a 
few  days,  as  in  Porter’s,  and  six  weeks,  as  in  Halton’s  case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally,  or 
into  the  lungs  or  pleura,  or  both.  It  is  most  usual  for  it  to  burst  externally  ; I 

the  tumour  enlarges,  with  much  pain  and  tension  ; a part  of  the  skin  covering  : 

it  becomes  inflamed  ; fluctuation  can  be  here  felt,  and,  if  an  incision  be  not  , 
made,  the  tumour  will  give  way,  discharging  most  usually  a quantity  of  dark-  , \ 
coloured  pus,  mixed  up  with  more  or  less  broken-down  and  disintegrated  i 
coagulum,  and  perhaps  sooner  or  later  followed  by  a stream  of  arterial  blood.  i 

Occasionally,  but  more  rarely,  the  sac,  extending  inwards,  perforates  the  : i 
cavity  of  the  chest  and  becomes  adherent  to  the  pleura,  and  may  give  way  into  I 
its  cavity  ; or,  by  pressing  upon  the  lungs,  may  become  incorporated  with  j ^ 
them.  Of  this  remarkable  termination  two  instances  are  recorded,  in  one  of  ' j 
which  recovery  took  place.  ■ 

The  first  case  of  the  kind  is  one  in  which  Bullen  hgatured  the  subclavian  , r. 
artery  for  axillary  aneurism.  Eighteen  days  after  the  operation  the  tiunoiu*  ■ 
began  to  increase,  and  to  take  on  the  symptoms  that  are  indicative  of  suppu-  | 

ration.  On  the  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus  were  ex]3ec-  >] 

torated  during  a paroxysm  of  coughing,  and  the  tumour  suddenly  diminished  ^ 

to  one  half  its  size  ; it  was  now  punctured,  and  five  ounces  of  the  same  kind  of  I 

matter  were  let  out  with  great  relief.  When  the  patient  coughed,  air  passed  into  li 

and  distended  the  sac  through  an  aperture  between  the  first  and  second  ribs,  ^ 

near  their  sternal  extremities,  through  which  the  contents  of  the  tumour  had  i 

escaped  into  the  lung.  The  discharge  from  the  external  aperture  greatly  | 

decreased  ; the  cough  lessened  ; and  finally,  three  months  after  the  operation,  y 

the  patient  was  quite  well. 

Gross  tied  the  subclavian  artery  for  axillary  aneurism  on  the  18th  of , ! 

February.  After  the  performance  of  the  operation  the  contents  of  the  tumour  ‘ c 
solidified,  and  its  volume  progressively  diminished.  On  the  15th  of  j\Iarch,  | i 

the  patient  suffered  from  fever,  and  slight  tenderness  on  the  apex  of  the  i ' ■ 
tumour  was  perceptible.  On  the  IGth  he  was  suddenly  seized  with  intense  i 
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pain  in  the  chest,  which  was  particularly  severe  at  the  base  of  the  right  Inng, 
and  extended  np  towards  the  axilla,  llespiration  throughout  the  right  lung 
was  bronchial,  and  there  was  duluess  on  percussion  over  the  lower  ribs ; 
the  aneurismal  tumour  had  suddenly  disappeared  at  the  time  of  the  attack. 
On  the  18th,  the  patient  experienced  a sensation  as  if  a fluid  were  passing 
from  the  pleural  cavity  into  that  of  the  aneurismal  tumour  ; and,  upon 
auscultating,  a splashing  sound  was  heard  at  every  inspiration,  the  noise  resem- 
bling that  produced  by  shaking  water  in  a closed  vessel.  On  the  20th,  he 
died.  Upon  dissection,  the  aneurism  was  found  to  communicate  by  an  aper- 
ture, one  inch  and  three-quarters  in  length  and  an  inch  and  a half  in  width, 
with  the  pleural  cavity ; this  opening  was  situated  between  the  first  and  second 
ribs,  and  was  obviously  the  result  of  ulceration  and  absorption,  caused  by  the 
I pressure  of  the  tumoiu-.  Both  ribs  were  denuded  of  their  periosteum.  The 
right  side  of  the  chest  contained  nearly  three  quarts  of  bloody  serum,  inter- 
' mixed  with  laminated  clots  and  flakes  of  lymph  ; the  former  of  which  had 
evidently  been  lodged  originally  in  the  aneui'ismal  sac. 

Besides  these  cases,  a somewhat  similar  one  has  been  recorded  by  Neret,  of 
; Xancy.  A patient  was  admitted  into  the  hospital,  suflering  from  brnmoptysis, 
j and  on  examination  Avas  found  to  have  an  auein’ism  of  the  left  subclavian 
j artery  as  large  as  a chestnut.  He  died  shortly  after  admission ; and,  on  exami- 
nation, the  anemism  was  found  to  communicate  Avith  a large  cavity  in  the 
j upper  part  of  the  lung. 

The  cause  of  death  in  Gross’s  case  was  probably  the  fact  of  the  sac  opening 
I and  discharging  its  contents  into  the  pleural  cavity.  This  does  not  ajDpear  to 

! have  occurred  in  Bullen’s,  in  which  a communication  was  established  directly 

I with  the  lung,  the  contents  of  the  abscess  finding  exit  through  the  air-tubes. 

I The  process  here  was  analogous  to  what  occasionally  occurs  in  hepatic  abscess 

when  this  opens  through  the  lungs,  adhesion  having  previously  taken  place 
betAveen  the  opposed  surfaces  of  the  plema. 

In  Furner’s  case  of  axillary  aneurism,  both  arteries  became  alfected  by  the 
: disease,  and  both  subclaAdaus  Avere  tied  in  the  third  part  of  their  course  at  an 

I interA'al  of  about  fifteen  months.  In  this  most  remarkable  and  interesting  case, 

the  result  of  which  reflects  much  credit  on  the  skill  and  decision  of  the  operator, 
the  patient,  a stone-mason  by  trade,  made  an  excellent  recovery  from  the  first 
; operation.  After  the  second  operation  he  progressed  most  favourably  for 

I tAveh'e  weeks,  Ijy  Avhich  time  the  tumour  had  diminished  so  much  as  to  be  not 

j more  than  a third  of  its  original  size.  Without  obvious  reason  febrile  dis- 

I turbance  set  in,  the  tumour  enlarged  again,  and  shoAAnd  signs  of  suppurating. 

! Fumer  noAv  made  a free  incision  into  it  through  the  pectoral  muscle,  and  let 

' out  18  or  20  ounces  of  veiy  offensive  pus  and  broken-doAAn  coagulum.  The 

patient  speedily  recovered,  the  tumour  disappearing  entirely. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the  suppu- 
ration of  the  sac,  is  the  supervention  of  profuse  arterial  hemorrhage.  'This 
may  occur  either  from  the  distal  extremity  of  the  artery  opening  into  the  sac, 
or  from  one  of  the  large  branches  Avhich  serve  to  support  the  collateral  ciinula- 
tion  round  the  shoulder,  such  as  the  subscapular  or  posterior  circumflex,  coming 
off  either  immediately  aboA’e  or  beloAV  the  sac,  or  from  the  sac  itself.  AVhen 
hfcmorrhage  does  not  take  place  after  suppuration  of  the  sac,  it  must  be 
from  the  fortunate  circumstance  of  the  occlusion  of  the  main  trunk,  Avhere  it 
opeus  into  the  tumour.  It  can  scarcely  be  from  the  occlusion  of  the  principal 
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collateral  branches  : as  there  would,  in  this  event,  he  a difficulty  in  the  preser- 
vation of  the  vitality  of  the  limb.  It  is  easy  to  understand  that,  if  the  sjic 
sprang  from  the  axillary,  at  a little  distance  above  the  orifices  of  the  subscapu- 
lar and  circumflex  arteries,  all  that  portion  of  the  main  trunk  which  intervenes 
between  the  tumour  and  these  vessels  might  be  occluded,  and  thus  hmmorrhage 
be  prevented  on  suppuration  taking  place  ; whilst  the  collateral  circulation 
would  take  place  uninterruptedly  through  these  vessels.  If  this  portion  of  the 
artery  have  not  been  occluded  by  inflammation,  the  safety  of  the  patient 
must  depend  upon  the  accident  of  a coagulum  or  piece  of  laminated  fibrin  being 
fixed  or  entangled  in  the  mouth  of  the  sac.  This  may  jn’event  for  a time  the 
escape  of  arterial  blood,  which,  on  such  a plug  being  loosened,  may  break  forth 
with  impetuosity,  and  either  at  once,  or  by  its  recurrence  at  intervals,  carry  off 
the  patient. 

Another  danger  may  be  superadded  in  these  cases  on  the  suppuration  of  the 
sac  and  the  supervention  of  haamorrhage — namely,  the  occurrence  of  inflam- 
mation of  the  pleura,  lung,  and  pericardium,  from  extension  inwards  of  the 
morbid  process  going  on  in  the  sac. 

Secondary  htemorrhage  does  not  frequently  occur  in  cases  of  ligature  of  the 
subclavian  artery  in  the  third  part  of  its  course,  except  as  a consequence  of 
suppuration  of  the  sac.  I myself  have  seen  but  two  cases  in  which  death 
occurred  from  liEemorrhage  taking  place  from  this  artery  at  the  part  ligatured. 
One  of  these  happened  to  Liston,  and  the  preparation  is  preserved  in  the 
Museum  of  the  College  of  Surgeons  (No.  1695).  In  this  case  it  may  be  seen 
that  the  artery  was  diseased  at  the  point  ligatured,  and  that  the  bleeding 
occurred,  as  usual,  from  the  distal  side  of  the  ligature.  Barwell,  taking 
Koch’s  table  of  79  cases,  and  adding  to  it  11  collected  by  himself,  finds  that 
of  32  deaths  occurring  in  the  90  cases,  10  were  from  haemorrhage  from  the 
site  of  ligature. 
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Gangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a sequela  of  the 
operation  we  are  considering.  This  is  doubtless  owing  to  the  freedom  of  the 
anastomosing  circulation  between  the  branches  of  the  transversalis  colli  and 
suprascapular,  and  those  of  the  subscapular,  circumflex,  and  acromio-thoracic 
arteries,  as  well  as  between  the  suiDerior  and  long  thoracic  and  the  branches  of  the 
intercostals  and  internal  mammary,  by  which  the  vitality  of  the  limb  is  readily 
maintained.  The  principal  risk  from  gangrene  would  doubtless  arise  from  the 
subscapular  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as 
it  is  on  the  anastomoses  of  this  vessel  that  the  limb  is  mainly  dependent  for 
its  supply  of  blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in 
which  it  appears  to  have  given  rise  to  a fatal  termination  being  one  in  which 
Collis  tied  the  artery  ; gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance,  with  rapid,  weak  pulse,  thirsts,  sweats,  restlessness,  and  delirium. 
In  Blizard’s  case,  there  were  sloughing  of  the  sac,  and  pericarditis,  the  gan- 
grene being  confined  to  two  fingers  : and  in  Brodie’s  case,  it  occun*ed  in  both 
the  lower  as  well  as  in  the  upper  extremities,  and  must,  therefore,  have  pro- 
ceeded from  some  constitutional  cause  altogether  independent  of  the  mere 
arrest  of  circulation  through  the  subclavian. 

Failure  of  the  operation  to  cure  the  disease  if  the  above  accidents  arc 
avoided  is  a very  rare  occurrence.  A case  of  this  kind  occurred  to  Berkeley 
Hill  in  University  College  Hospital.  The  subclavian  was  successfiilly  tied  for 
a large  axillary  aneurism  ; there  was  some  inflammation  about  the  sac  after 
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tlie  operation,  wliich  gradually  subsided.  Some  months  afterwards  the  tumour 
began  steadily  to  increase  in  size  without  pulsation,  and  finally  the  sac  was 
laid  open  and  the  vessel  tied  from  within,  and  the  patient  made  a good 
recovery. 

On  reviewing  the  causes  of  death,  it  may  be  reasonably  hoped  that  the 
average  ot  success  will  be  materially  increased  by  the  use  of  ligatures  which 
do  not  divide  the  coats,  and  by  the  prevention  of  septic  and  spreading  inflam- 
mation in  the  Avound  by  the  employment  of  antiseptic  dressings. 

Treatment  of  Inflamed  Axillary  Aneurism  threatening  Suppura- 
tion.— The  case  of  an  axillary  aneurism  becoming  inflamed,  and  threatening 
to  suppurate  hefoi-e  the  Surgeon  has  had  an  opportunity  of  ligatming  the  sub- 
clavian arteiy,  is  one  that  is  full  of  important  practical  considerations,  and 
that  admits  of  little  delay  ; for  if  the  sac  rupture,  or  be  opened,  fatal  hemor- 
rhage is  the  inevitable  result.  It  would  obviously  be  impossible,  in  a case  of 
spontaneous  aneurism,  with  any  fair  chance  of  success  to  lay  open  the  tumour, 
timi  out  the  coagula,  and  ligature  the  vessel  above  and  below  the  mouth  of  the 
sac  ; the  coats  of  the  artery,  being  not  only  diseased,  but  still  further  softened 
by  inflammation  and  supervening  suppuration,  Avould  not  be  in  a condition  to 
hold  a ligature.  There  are  tAvo  other  courses  open — viz.,  ligature  of  the  sub- 
clavian, or  amputation  at  the  shoulder- joint ; and  in  the  selection  of  one  or 
other  of  these,  the  Surgeon  must  be  guided  by  the  progress  the  disease  has 
made,  the  condition  of  the  limb  as  to  circulation  and  temperatime,  and  the 
solidity  or  fluidity  of  the  contents  of  the  tumour. 

If  the  tumour  be  of  moderate  size  and  circumscribed,  and  the  arm  of  a good 
temperature  and  not  very  oedematous,  ligahire  of  the  artery  may  hold  out  a 
reasonable  chance  of  success.  It  is  true  that  this  is  but  a chance  : for  the 
blood  Avill,  immediately  after  the  noose  is  tied,  be  carried  by  the  suprascapular 
and  posterior  scapular  arteries  into  the  subscapular  and  circumflex,  and  by 
them  into  the  axillary  at  no  great  distance  from  the  mouth  of  the  sac  ; or  it 
may  enter  directly  into  the  mouth  of  the  latter,  if  the  subscapular  or  circumflex 
should  chance  to  take  their  origin  from  the  dilated  portion  of  the  vessel. 
Hence,  the  only  safeguard  against  the  supervention  of  haemorrhage  as  soon  as 
the  sac  has  burst  or  been  opened,  or  has  discharged  its  contents,  Avill  be  the 
occlusion  by  thrombosis  of  that  portion  of  the  artery  which  intervenes  between 
these  tAA'o  collateral  branches  and  its  mouth,  or  the  accidental  entanglement 
m the  latter  of  a mass  of  laminated  fibrine.  Yet,  in  the  circumstances  as  to 
the  condition  of  tumour  and  limb  that  have  just  been  mentioned,  it  Avould 

be  but  right  for  the  Surgeon  to  give  the  patient  a chance  of  preserving  his 

arm. 


> 'hould,  howeA'er,  hmmon’hage  occur  on  or  after  the  discharge  of  the  con- 
nts  of  the  sac,  the  subclavian  having  previously  been  ligatured,  AA'hat  should 
e done  ? If  the  bleeding  be  moderate,  an  attempt  should  be  made  to  arrest  it 
J plugging  the  Avound,  and  by  the  application  of  a compress  and  bandage.  If 
It  recur,  or  be  so  profuse  as  to  threaten  the  life  of  the  patient,  Avhat  course 
8 ould  the  Surgeon  then  pursue  ? Tavo  lines  of  procedure  arc  open  to  him  : 
Cl  er  to  cut  through  the  pectoral  muscles  so  as  to  lay  the  sac  open  fully,  and 
attempt  to  include  the  bleeding  orifice  betAveen  two  ligatures  ; or  to  amputate 
at  the  shoulder-joint. 

If  a Surgeon  were  to  undertake  the  first  of  these  alternatives  in  a case  of 
spontaneous  aneurism,  of  which  alone  Ave  are  noAv  speaking,  he  Avould,  in  all 
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probability,  fiuci  the  part  in  such  a condition  as  would  prevent  the  possibility 
of  his  completing'  the  operation  he  had  commenced.  After  laying  open  a 
largo  sloughing  cavity,  extending  under  the  pectoral  muscles  perhaps  as  high 
as  the  clavicle,  and  clearing  out  the  broken-down  coagula  contained  in  it,  in 
what  state  would  he  find  the  artery  ? Certainly,  the  probability  would  be 
strongly  against  its  being  in  such  a condition  as  to  bear  a ligature,  even  if  it 
could  be  included  in  one.  Its  coats,  in  the  immediate  vicinity  of  the  sac, 
could  not,  in  accordance  with  what  we  know  to  be  almost  universally  the  case 
in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to  be  in 
anything  like  a sound  firm  state,  and  would  almost  certainly  give  way  under 
pressure  of  the  noose  ; or  the  vessel  might  have  undergone  fusiform  dilatation, 
as  is  common  in  this  situation,  before  giving  rise  to  the  circumscribed  false 
aneurism,  in  Avhich  case  it  would  be  impossible  to  surround  it  by  a ligature  ; 
or,  again,  the  subscapular  or  circumflex  arteries  might  arise  directly  from,  and 
pour  their  recurrent  blood  into,  the  sac  or  the  dilated  artery,  and,  as  they 
would  lie  in  the  midst  of  infiamed  and  sloughing  tissues,  no  attempt  at  includ- 
ing them  in  a ligature  could  be  successfully  made.  In  such  circumstances  as 
these,  the  danger  of  the  patient  would  be  considerably  increased  by  the  irrita- 
tion and  inflammation  that  would  be  occasioned  by  laying  open  and  searching 
for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating,  and  sloughing 
aneurism,  and  much  valuable  time  would  be  lost  in  what  must  be  a fruitless 
operation  ; at  the  close  of  which  it  would,  iu  all  probability,  become  necessary 
to  have  recourse  to  disarticulation  at  the  shoulder-joint,  and  thus  to  remove 
the  whole  disease  at  once.  I should,  therefore,  be  disposed  to  have  recourse 
to  disarticulation  at  the  shoulder-joint  at  once,  in  all  cases  of  profuse  recurrent 
hmmorrhage,  following  sloughing  of  the  sac  of  an  axillary  anemnsm,  which 
could  not  be  arrested  by  direct  pressure  on  the  bleeding  orifice,  after  the  sub- 
clavian has  been  tied. 

There  is  another  form  of  axillary  aneurism  that  requires  immediate  amputa- 
tion at  the  shoulder-]  oint,  whether  the  subclavian  artery  have  previously  been 
ligatured  or  not ; it  is  the  case  of  diffuse  aneurism  of  the  armpit,  with 
threatened  or  actual  gangrene  of  the  limb. 

Ligature  of  the  Axillary  Artery. — Should  ligature  of  the  axillary  arteiy 
at  any  time  be  required,  the  vessel  may  be  secured  in  one  of  two  situations,  in 
the  space  that  intervenes  between  the  lower  margin  of  the  cla\flcle  above  the 
pectoralis  minor,  or  in  the  axilla  as  it  lies  on  the  tendon  of  the  latissimus 
dorsi. 

To  expose  the  artery  above  the  pectoralis  minor,  the  shoulder  must  be 
pushed  upwards  and  allowed  to  fall  backwards  as  far  as  possible.  An  incision 
is  then  made,  slightly  curved  with  its  concavity  upwards,  commencing  imme- 
diately above  and  internal  to  the  tip  of  the  coracoid  process,  and  terminating 
immediately  below  the  clavicle,  and  about  one  inch  from  the  sterno-clavicular 
articulation.  The  skin  and  fat  are  divided  in  the  first  incision,  and  the  pec- 
toralis major  exposed.  The  fibres  of  the  muscle  are  separated  in  the  inner 
end  of  the  wound,  and  the  finger  introduced  into  the  space  beneath  guiding  a 
probe-pointed  bistoury,  with  which  the  remainder  of  the  muscle  is  rapidly 
divided  throughout  the  whole  length  of  the  wound.  In  doing  this,  several  large 
branches  of  the  acromio-thoracic  artery  are  divided  and  must  be  tied  at  once. 
The  next  rallying  point  is  the  upper  border  of  the  pectoralis  minor.  Ibis 
must  be  found  by  tearing  through  some  loose  areolar  tissue  with  the  forceps 
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and  a steel  director,  so  as  not  to  "woimd  the  branches  of  the  acroinio-thoracic 
artery  and  vein.  The  cephalic  vein  lies  at  the  outer  angle  of  the  wound,  and 
is  usually  not  seen,  'When  the  pectoralis  minor  is  found,  it  must  be  drawn 
downwards  with  a copper  spatula.  In  so  doing,  the  costo-coracoid  membrane 
beneath  which  the  artery  lies  is  brought  fully  into  view.  This  membrane  is 
seldom  sufficiently  distinct  to  be  recognized  as  a definite  structure,  and  it  can 
readily  be  torn  through  with  a pair  of  forceps  and  the  steel  director.  It  is 


Fi^'.  4S1. — Diagram  of  Ligature  of  the  First  Part  of 
the  Kight  Axillary  Ai-terj*.  p.m.a.  Pectoralis  major, 
the  fibres  separated  in  the  inner  half  of  the  wound  ami 
divided  in  the  outer  ; pectoralis  minor ; a.t. 

Acnimio-thoracic  artery  and  vein ; a.v.  axillarj'  vein ; 
«.  axillary  artery ; n.  brachial  plexus. 


Fig.  4S2. — Diagram  fof  Ligature  of  the 
Axiilaiy  Aiiery  in  its  lower  third,  c.h. 
coraco-brachialis ; m.n.  median  nerve  ; 
u.n.  ulnar  nerve  ; i.c.n.  internal  cutaneous 
nerve  ; v.  vein ; a.  artery. 


perforated  by  the  acromio-thoracic  artery  and  vein,  and  the  external  anterior 
thoracic  nerve.  These  will  be  seen  as  the  areolar  tissue  is  torn  through,  and 
must  be  drawn  inwards  with  a blunt  hook.  In  the  living  body  the  vein  next 
comes  into  view,  and  must  be  drarni  inwards,  when  the  artery  -will  be  seen  to 
its  outer  side.  The  needle  must  be  passed  from  the  vein  and  as  near  the 
clavicle  as  possible,  well  above  the  origin  of  the  acromio-thoracic.  If  it  is 
possible  to  tie  only  in  close  proximity  to  this  branch,  it  would  be  safer  to 
apply  a ligature  to  it  also.  In  practising  the  operation  on  the  dead  body,  the 
vein  often  is  not  seen,  and  it  is  customary  to  find  the  artery  by  following  the 
acromio-thoracic  to  its  origin.  There  is  little  risk  of  including  a cord  of  the 
brachial  plexus,  as  the  iieiwes  lie  well  to  the  coracoid  side,  separated  by  a slight 
interval  Irom  the  artery.  It  is  frequently  found  in  the  dead  body  that  the 
ligature  has  been  applied  above  the  lower  border  of  the  first  rib,  the  end  of  the 
subclavian  being  actually  the  vessel  tied.  This  operation  is  a very  difficult 
one,  on  account  of  the  depth  of  the  wound  as  well  as  from  the  embarrassment 
occasioned  by  the  numerous  venous  and  arterial  branches  which  ramify  across 
the  space  in  which  the  vessel  lies,  and  ligature  of  the  third  ]iart  of  the  sub- 
clavian is  to  be  prefeiTed  to  it  whenever  it  is  practicable. 

If  it  is  necessary  to  tie  the  axillary,  as  in  the  case  of  a punctured  wound, 
the  operation  recommended  by  Guthrie  is  probably  safer  and  simpler  than 
that  just  described.  It  consists  in  making  an  incision  from  the  centre  of  the 
clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla.  In  this  way  the  skin,  superficial  fiiscia,  and  greater 
pectoral  muscle,  must  be  successiv’ely  divided.  The  lesser  pectoral  will  then 
be  exposed  ; and  the  artery  may  be  ligatured  above  or  below  this,  without 
further  division  of  muscular  substance,  or  if  it  be  thought  desirable  to  doligatc 
ft  under  this,  the  muscle  must  be  cautiously  cut  through.  'When  this  is  done, 
a very  distinct  and  finn  fascia  will  come  into  view  ; this  must  be  picked  up 
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and  be  carefully  opened,  when  the  artery  and  vein  will  be  seen  lying  pai-allel 
to  one  another,  the  arteiy  being-  to  the  outer  side.  The  vein  having  been 
drawn  inwards,  the  aneurism-needle  must  be  carried  between  it  and  the  artery. 
The  second  part  of  the  artery  has  the  three  cords  of  the  brachial  jjlexus  hi 
close  contact  with  it,  the  inner  lying  between  it  and  the  vein.  At  the  lowei- 
border  of  the  pcctoralis  minor  the  inner  head  of  the  median  crosses  the  artery. 
Care  must  be  taken  not  to  include  these  nerves  in  the  ligatui-e.  The 
great  advantage  of  this  operation  is,  that  the  wound  is  open  and  free,  and 
that,  consequently,  the  artery  can  be  more  readily  reached  in  any  part  of  its 
course.  The  disadvantage  is  the  great  division  of  muscular  substance  that  it 
entails.  This,  however,  need  not  leave  any  permanent  weakness  of  the  limb, 
as  by  proper  position  ready  and  direct  union  may  be  effected  between  the 
parts.  ’ 

The  axillary  artery  may  also  be  ligatured  at  any  point  below  the  lower 
border  of  the  pectoralis  minor,  by  making  an  incision  parallel  to  its  course  in 
the  axilla.  The  guiding  line  for  the  vessel  in  this  situation  is  obtained  by 
dividing  the  space  between  the  anterior  and  posterior  folds  of  the  axilla  into 
three  equal  parts,  when  the  artery  will  be  found  to  lie  at  the  junction  of  the 
anterior  with  the  middle  third.  The  arm  being  held  at  an  obtuse  angle  with  the 
trunk,  so  as  to  make  the  skin  tense,  an  incision  is  made,  commencing  at  the 
thoracic  border  of  the  axilla  and  extending  for  a distance  of  about  three  inches  i 
parallel  to  the  course  of  the  artery.  The  incision  must  be  made  so  as  to  divide 
the  skin  only.  The  fascia,  being  exposed,  must  be  carefully  opened,  when  the ' 
axillary  vein  will  come  into  view,  and  must  be  drawn  to  one  side  Avith  a blunt. 
hook.  The  artery  will  now  be  seen  surrounded  by  the  nerves  of  the  brachial, 
plexus.  In  front  of  it  or  to  its  inner  side  is  the  internal  cutaneous.  To  itsi  ^ 
inner  side  between  it  and  the  vein  is  the  ulnar  ; the  nerve  of  Wrisberg  is  stilli.  • 
further  internal,  usually  beyond  the  vein.  To  the  outer  side  is  the  median,,  .1 
and  for  a short  distance  above  the  external  cutaneous  lies  on  the  same  side  of!  i 
the  vessel  before  entering  the  coraco-brachialis.  Behind  is  the  musculo-spiral,, 
and  as  far  as  the  upper  border  of  the  teres  major,  the  circumflex.  The  nerves t 
are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery  from  the  vein..  ; 
If  the  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as  it  liesf 
over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will  not  be  in  ^ 
immediate  contiguity  to  any  large  branch.  Above  this  point,  it  must  be 
applied  close  to  either  the  subscapsular  or  the  circumflex  arteries,  which  would  ' 
perhaps  somewhat  add  to  the  danger  of  secondary  haemorrhage.  In  a fat  s 
axilla  there  is  some  risk  of  missing  the  artery  by  drifting  too  much  towards)!  \ 
the  posterior  border  of  the  axilla.  To  avoid  this,  and  also  to  get  rid  of  the)  1 
inconvenience  caused  by  the  situation  of  the  vein  covering  the  artery,  Mal-^ 
gaigne  recommends  that  the  incision  should  be  made  a little  nearer  the  anterior)  j 
border  of  the  axilla,  and  the  edge  of  the  coraco-brachialis  sought  as  the  first) 
rallying  point.  When  this  is  found,  it  is  drawn  slightly  forwards,  when  the)  r 
median  nerve  will  be  seen  in  contact  with  it.  If  this  be  drawn  on  one  side, 
the  artery  at  once  comes  into  view.  By  this  method  the  artery  can  often  be  1 » 
tied  without  the  vein  being  seen,  and  it  is  impossible  to  miss  the  vessels  by  i 1 
getting  too  far  to  the  inner  side.  Ligature  of  the  axillary  is  very  rarely  i i 
required  for  aneurism.  It  has  been  done  as  a distal  operation  for  subclavian  1 -I 
aneurism,  but  without  success. 


BRACHIAL^  ULNAR— RADIAL. 


221 


ANEUKISM  OF  THE  ARM,  FOREARM,  AND  HAND. 

Spontaneous  aneurism  rarely  occnm  below  the  axilla,  yet  it  may  occasionally 
be  met  with  at  any  part  of  the  upper  extremity.  Thus  Palletta,  Flajani, 
Pelletan,  and  others,  relate  cases  of  spontaneous  aneurism  at  the  bend  of  the 
arm  ; and  liiston  states  that  he  once  tied  the  brachial  arteiy  in  an  old  ship- 
cai-penter,  who,  whilst  at  Avork,  felt  as  if  something  had  snapped  in  his  arm. 
Pilcher  has  recorded  a case  of  aneurism  under  the  ball  of  the  right  thumb, 
which  was  produced  by  repeated  though  slight  blows  with  the  handle  of  a 
hammer  used  by  the  patient  (a  Avorking  goldsmith)  in  his  trade  ; the  radial 
and  nlnar  arteries  Avere  tied  immediately  aboA'e  the  Avrist,  and  the  disease  A\'as 
thus  cured.  Aneurism  has  also  been  met  with  in  this  situation  after  attempted 
reduction  of  a dislocation  of  the  thimib.  In  the  Museum  of  the  College  of  Sur- 
geons there  is  a preparation  of  a radial  artery  Avith  a small  aneurism,  about 
’ the  third  of  an  inch  in  diameter,  formed  by  the  dilatation  of  all  the  coats  of  a 
nan-OAA'  portion  of  one  half  the  circumference  of  the  A^essel,  a little  above  the 
origin  of  the  superficialis  volm.  Spontaneous  aneurism  in  the  forearm  is  of 
extremely  rare  occurrence.  Todd  and  Arnott  (at  University  College  Hospital) 
have  both  successfully  tied  the  brachial  for  spontaneous  aneurism  of  the  forearm 
— in  its  upper  third.  De  Morgan  records  a case  of  spontaneous  aneurism  of  the 
nlnar,  and  Spanton  one  of  the  radial  artery.  In  most  of  the  cases  in  which 
the  brachial  artery  and  its  primary  branches  have  been  the  seat  of  spontaneous 

I aneurism,  disease  of  the  heart  and  of  the  arterial  system  in  other  parts  has 
co-existed. 

IVhile  spontaneous  aneurisms  are  rare  in  these  situations,  the  traumatic 
forms  of  the  disease  are,  as  has  already  been  stated  (Yol.  I.,  pp.  458,  462), 
r!  of  more  frequent  occurrence,  and  may  require  ligature  of  the  brachial,  or  of 
l!  either  of  the  arteries  of  the  forearm. 

ji  Treatment. — In  cases  of  aneurism  beloAV  the  axilla,  direct  pressure  may  be 

II  tried  with  advantage,  provided  the  tumour  be  of  small  size  and  unattended  by 
I inflammation  of  the  superjacent  integuments.  Compression  of  the  trunk  of 
I the  arter}'  above  the  tumour  is  rarely  applicable,  on  account  of  the  pain  that 
I is  induced  by  the  pressure  upon  the  neighbouring  nerves,  Avhich  cannot 
I be  isolated  from  the  artery.  Besides  this,  the  brachial  artery  is  so  mobile, 

^ and  the  humenis  so  small  and  round  a bone,  that  the  vessel  cannot  be 
steadily  compressed  against  it  for  any  length  of  time,  but  Avill  roll  away 
from  under  the  pressure,  even  if  the  patient  could  bear  the  pain  of  it.  The 
application  of  Esmarch’s  bandage  under  chloroform  might  be  tried  in  suitable 
cases. 

Ligature  of  the  Brachial  Artery. — The  brachial  artery  may  be  ligatured 
in  the  middle  of  the  arm,  Avhich  is  considered  the  seat  of  election  of  this  opera- 
tion, by  making  an  incision,  about  three  inches  long,  parallel  to  and  upon  the 
inner  edge  of  the  biceps  (Fig.  483),  Avhich  is  the  “ directing  line,”  and  the 
first  ndlying  point ; the  fa.scia,  Avhich  is  exposed,  must  be  opened  cmefully  to 
a coiTcspfmding  extent,  and  the  edge  of  the  biceps  drawn  outAATurds,  Avhen  the 
median  nerve  Avill  commonly  be  seen  crossing  the  artery ; this  must  be  draAvn 
downwards  Avitb  a blunt  hook,  Avhen  the  artery,  accompanied  liy  its  tAvo  veins, 
will  be  exposed  ; these  vessels  must  then  be  separated  from  one  another,  and 
the  ligature  passed  and  tied  in  the  usual  Avay.  In  performing  this  operation, 
the  princiiial  point  to  attend  to  is  to  cut  doAvn  upon  the  inner  edge  of  the 
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biceps,  Avhich  will  be  the  sure  guide  to  the  artery  (Fig.  484).  If  the  Surf^eon 
keep  too  low,  he  may  fall  upon  the  ulnar  nerve  and  tlie  basilic  vein,  v4iich 


Fig.  483.— Line  of  Incision  for  Ligature  of  the  Bracliial  in  the  middle  of  the  ami, 


m.n. 


Fig.  484. — Diagram  of  the  parts  concerned  in 
Ligature  of  the  Brachial  in  the  middle  of  the 
arm.  m.n.  Median  nerve  drawn  inwards ; 
1).  biceps ; v.v.  Venae  comites ; a.  brachial 
artery. 


might  possibly  be  mistaken  foi  the  brachial  artery ; by  taking  care  to  expose 
the  fibres  of  the  biceps  in  his  early  incision,  he  will  avoid  this  error. 

The  fascia  over  the  median  nerve  must  be  opened  thoroughly,  otherwise  the 

artery  may  be  drawn  on  one  side  with  it. 
The  needle  must  be  passed  from  the  nerve. 

In  the  upper  2Mi't  of  ilie  arm  the  opera- 
tion for  ligature  of  the  brachial  is  practi- 
cally  identical  with  that  for  the  terminal 
part  of  the  axillary,  the  inner  edge  of  the 
coraco-brachialis  being  taken  as  the  direct- 
ing line  and  the  first  rallying  point. 

At  the  iend  of  the  elbow  the  brachial 
artery  may  be  reached  by  making  an 
incision  about  two  inches  in  length  down- 
wards and  outwards  parallel  to  and 
immediately  above  the  median  basUic  vein  when  that  vessel  can  be  seen ; when 
it  can  not,  the  incision  must  be  at  an  angle  of  45°  with  the  line  of  the  limb, 
commencing  about  one  inch  external  to  and  half  an  inch  above  the  tip  of  the 
inner  condyle  of  the  humerus,  and  terminating  at  the  outer  side  of  the  tendon 
of  the  biceps.  It  must  not  be  carried  further  outwards  or  the  median  cephalic 
vein  will  be  divided.  If  the  median  basilic  vein  is  seen,  it  must  be  ^awn 
downwards  to  avoid  wounding  the  ulnar  veins  which  enter  it  below.  As  soon 
as  the  integumental  structures  are  divided,  with  the  branches  of  the  internal 
cutaneous  nerve,  the  strong  process  from  the  tendon  of  the  biceps  to  the  fascia 
of  the  fore-arm,  the  bicipital  fascia,  comes  into  view.  This  must  be  carefully 
divided ; the  artery  will  be  found  beneath,  having  the  biceps  tendon  to  its 
outer  side,  the  median  nerve  to  its  inner  side,  and  a vena  comes  on  each  side. 
The  needle  must  be  passed  from  the  nerve.  It  sometimes  happens  that  the 
operator  misses  the  artery  and  comes  down  upon  the  brachialis  anticus  which 
lies  beneath  it.  This  muscle  is  readily  recognized  by  its  surface  being  com- 
posed at  this  part  of  alternate  strips  of  tendon  and  muscular  fibres.  If 
circumstances  require  the  operation  to  be  performed  a little  higher  up,  the 
edge  of  the  biceps  must  be  taken  as  the  guide,  as  in  the  middle  of  the  arm. 

Ligature  of  the  Radial  and  Ulnar  Arteries. — These  arteries  may  be 
ligatured  at  any  part  of  their  course,  but  the  operation  is  never  performed 
above  the  middle  third  of  the  arm  except  in  cases  of  direct  wound. 
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■fl.c.uT 


The  Ulnar  Artery  above  the  Wrist  mn,y  be  refidily  ligatuied  by  making 
an  incision  (Fig.  480)  about  two  inches  in  length  along  the  outci  side  of  the 
tendon  of  the  flexor  carpi  ulnaris,  which  is  the  direct- 
ing line  to  the  vessel.  The  incision  should  terminate 
about  half  an  inch  above  the  pisiform  bone.  If  the 
edge  of  the  tendon  cannot  be  clearly  felt,  the  incision 
must  be  made  in  the  line  of  the  artery.  This  is  found 
by  drawing  a straight  lino  from  the  tip  of  the  inner 
condyle  of  the  humerus  to  the  radial  edge  of  the 
pisiform  bone.  The  first  rallying  point  is  the  edge 
of  the  tendon  of  the  flexor  ulnaris.  As  soon  as  this 
is  clearly  exposed  it  must  be  drawn  inwards  with  a 
blunt  hook,  the  wrist  being  slightly  flexed  to  relax 
the  muscle.  A distinct  fascia,  usually  marked  by  transverse  fibres  then 
comes  into  view  ; this  must  be  carefully  opened  and  the  artery  will  be  found 
beneath,  accompanied  by  a vein  on  each  side  and  the  ulnar  nerve  to 
the  ulnar  side  (Fig.  485).  The  needle  must  be  passed  from  the  inner  side. 
The  artery  lies  between  the  tendons  of  the  flexor  carpi  ulnaris  and  of  the 
flexor  digitorum  subhmis  and  upon  those  of  the  flexor  profundus.  The 
mistake  most  likely  to  be  made  is  carrying  the  incision  too  far  inAvards 
so  as  to  miss  the  tendon;  the  error  is  recognized  by  finding  fleshy  fibres 
directed  downwards  and  inwards ; the  tendon  is  to  the  radial  side  of  these. 

Ligature  of  the  Ulnar  Artery  in  the  Middle  of  the  Arm  is  a more 
troublesome  operation,  as  the  artery  lies  deeply  on  the  flexor  profundus  covered 


Fig.  485. — Diagram  of  the 
Ulnar  Artery  at  the  AVrist. 
flx.suh.  flexor  sublimis  iligi- 
torum ; Jl.o.ul.  flexor  carpi 
ulnaris  ; v.v.  veins  ; o.  artery. 


Fig.  486. — Lines  of  Incision  for  Ligature  of  the  Brachial  Artery  at  the  bend  of  the  elbow  and  the  radial 
and  ulnar  arteries  in  the  middle  of  the  fore-arm  and  at  the  wrist. 


by  the  superficial  muscles  of  the  fore-arm.  It  can,  howcAnr,  be  reached  with- 
out difficulty  by  separating  the  flexor  carpi  ulnaris  from  the  contiguous  border 
of  the  flexor  digitorum  sublimis. 

To  find  the  interval  betAveen  these  tAA'o  muscles,  a line  must  be  draAvn  from 
the  tip  of  the  inner  condyle  of  the  humerus  to  the  radial  edge  of  the  pisiform 
bone.  This  line  corresponds  to  the  outer  edge  of  the  flexor  carpi  ulnaris  and 
also  in  its  loAver  tAA'o  thirds,  to  the  com’se  of  the  artery.  The  upper  part  of  the 
artery  pas.ses  beneath  the  superficial  muscles  of  the  fore-arm  from  the  middle  of 
the  hollow  in  front  of  the  fore-arm  to  the  junction  of  the  upper  and  middle 
third.s  of  the  line  just  mentioned.  The  operation  is  thus  performed  ; the  guiding 
line  having  been  found,  an  incision  t\\^o  inches  in  length  is  made  in  it  (Fig,  48(!) 
through  the  skin  and  fat.  A Avhite  line  then  comes  into  vicAv  formed  by  a fcAv 
tendinous  fibres  in  the  edge  of  the  flexor  ulnaris.  If  more  than  oneAA'hitc  lino 
is  seen  a piece  of  ligature  thread  may  be  placed  Avith  one  end  on  the  inner 
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uoiiclyle,  and  the  other  on  tlie  radial  edge  of  the  pisiform  hone  ; the  line 
corresponding  to  this  is  the  one  sought  for.  The  point  of  the  knife  is  then  run 
lightly  along  the  radial  side  of  the  line,  after  which  the  flexor  suhlimis  and 
flexor  nluaris  can  be  easily  separated  with  the  handle  of  the  scalpel.  The  direc- 
tion of  the  interspace  is  towards  the  ulna.  On  separating  the  muscles  the 
artery  may  appear  at  once  with  a vein  on  each  side  of  it  lying  on  the  flexor 
profundus.  More  commonly  the  ulnar  nerve  is  first  seen  ; when  this  comes 
into  view,  the  flexor  suhlimis  must  be  raised  and  drawn  outwards,  when  the 
artery  will  be  found  coming  out  from  beneath  it  to  join  the  nerve  lower  down. 
The  needle  must  be  passed  from  the  inner  side.  The  common  error  in  this 
operation  consists  in  making  the  incision  too  much  to  the  radial  side  and 
opening  the  interval  between  the  flexor  suhlimis  and  the  palmaris  longus  by 
mistake.  The  error  is  at  once  recognized  by  finding  that  an  interspace  leads 
towards  the  radius  instead  of  the  ulna. 

The  Radial  Artery  above  the  Wrist  may  be  ligatured  by  making  an 
incision  about  one  and  a half  to  two  inches  in  length,  a quarter  of  an  inch 
outside  the  tendon  of  the  flexor  carpi  radialis — 'the  “ directing  line  ” ; when 

after  the  division  of  the  superficial  and  deep  fascise,  the 
artery  accompanied  by  its  two  veins  will  be  exposed 
(Fig.  487),  and  may  be  tied  in  the  usual  way.  The 
artery  lies  between  the  tendons  of  the  flexor  carpi 
radialis  and  supinator  longus,  and  is  separated  by  some 
fat  from  the  pronator  quadratus. 

The  Radial  Artery  in  the  middle  of  the  Fore- 
arm can  easily  be  ligatured  by  an  incision  (Fig.  486) 
made  in  a line  drawn  from  the  middle  of  the  hollow  in 
front  of  the  elbow  to  the  root  of  the  styloid  process.  At 
this  part  it  is  overlapped  by  the  belly  of  the  supinator 
longus,  and  lies  on  the  insertion  of  the  pronator  teres. 
The  incision  should  be  about  two  inches  in  length  ; after  the  fascia  is 
divided  the  supinator  comes  into  view,  its  internal  edge  must  be  found 
and  the  muscle  turned  outwards.  A distinct  fascia  is  found  beneath  it,  on 
opening  which  the  artery  will  be  seen  with  a vein  on  each  side.  The  radial 
nerve  fs  about  half  an  inch  to  the  outer  side,  and  is  usually  not  seen. 

Ligature  of  the  Radial  Artery  at  the  Wrist  has  sometimes  been  done 
for  aneurism  of  the  palm,  but  is  more  commonly  required  for  wound.  The 
artery  at  this  part  of  its  course  lies  deeply  on  the  external  lateral  ligament  of 
the  wrist  joint.  It  winds  round  the  lower  end  of  the  radius,  passing  beneath 
the  extensor  ossis  metacarpi  and  extensor  primi  internodii  pollicis,  and  then 
under  the  extensor  secundi  internodii.  The  operation  is  perfonned  by  making 
ft’om  the  base  of  the  metacarpal  bone  of  the  thumb  to  the  posteiior 
part  of  the  root  of  the  styloid  process  of  the  radius  in  such  a way  as  to  be 
midway  between  the  tendons  of  the  extensors  of  the  first  and  second  phalanges 
of  the  thumb.  In  the  superficial  fat  will  be  found  the  radial  vein  (which 
must  not  be  mistaken  for  the  artery)  and  some  branches  of  the  ladial  neive. 
A fascia  extending  between  the  two  tendons  is  then  found  and  caiefully 
opened,  when  the  artery  will  be  seen  crossing  the  wound  obliquely  rather 
towards  its  lower  end.  This  operation  should  nevei  be  peifoimed  in  pre- 
ference to  that  in  front  of  the  wrist,  as  it  is  more  difficult,  and  is  apt  to 


Fig.  4S7.  — Diagi’am  oi' 
the  Radial  artery,  fl.c.rd. 
Flexor  cai'pi  radialis  ; v.v. 
veins  ; «.  artery. 
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leave  some  stiffness  in  the  tendons  of  the  extensors  of  the  thumb. 
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CHAPTER  XLV. 


1 ANEURISMS  OF  TEIE  ABDOMEN  AND  LOAVER  EXTREMITIES. 

* 


ANEUKISM  OF  THE  ABDOMINAL  AORTA  AND  ITS  BRANCHES. 

As,  until  recently,  any  surgical  treatment  of  these  aneurisms  was  considered 
impossible,  they  were  left  entirely  in  the  hands  of  the  physician ; but  since 
the  introduction  of  compression  of  the  aorta  under  prolonged  anassthesia, 
by  Murray  of  Newcastle,  they  have  become  fau’ly  entitled  to  a place  in  a work 
on  Surgery. 

Aneurism  may  alfect  the  abdominal  aorta  at  any  part  of  its  course,  but 
the  most  common  situation  is  near  the  origin  of  the  coeliac  axis  ; and  here  the 
disease  is  often  not  confined  to  the  main  trunk,  but  one  or  more  of  the 
branches  are  also  affected.  The  situation  next  in  order  of  frequency  is  at  or 
near  the  bifurcation.  Aneurisms  may  form  in  connection  also  with  any  of 
the  main  branches  of  the  abdominal  aorta,  most  fi-equently  on  the  superior 
mesenteric,  splenic,  and  inferior  mesenteric.  The  aneurism  may  be  sacculated 
or  tubular.  "When  growing  from  the  main  trunk,  it  is  usually  of  the  former 
variety. 

SY3IPT03IS. — The  chief  sign  of  the  disease  is  the  existence  of  a pulsating 
tumour,  situated  in  or  near  the  middle  line,  somewhere  between  the  costal 
margin  and  the  region  of  the  umbilicus.  The  pulsation  of  the  tumour  is  of 
the  expansile  kind  characteristic  of  aneurism,  and  there  is  frequently  a distinct 
bruit.  'Walshe  mentions  a single  systolic  murmur,  a dull  muffled  systolic 
sound  convertible  into  a murmur  by  a httle  pressure,  a sharp,  abrupt,  short 
systolic  mm-mur  on  the  left  side  of  the  lumbar  spine,  a systolic  murmur 
audible  below  the  sac,  but  not  over  it,  and  occasionally  a dull  second  sound,  as 
having  been  heard  in  various  cases  of  abdominal  aneurism.  The  exact  shape 
and  size  of  the  tumour  and  the  nature  of  its  pulsation  can  in  many  cases  be 
ascertained  only  by  fully  relaxing  the  abdominal  muscles  by  the  use  of 
chloroform.  The  sensation  of  pulsation  in  the  epigastrium  may  be  very 
perceptible  to  the  patient,  or  may  be  entirely  absent.  Constant  aching  lumbar 
pain  is  a very  frequent  symptom.  The  pressure-signs  are  not  usually  A'ery 
marked  till  late  in  the  disease.  Pressure  on  the  vena  cava  to  such  an  extent 
as  to  cause  oedema  of  the  lower  extremities  is  almost  unknown.  The  sac  may 
press  on  the  lumbar  plexus,  and  give  rise  to  signs  of  irritation  in  the  course  of 
its  branches.  The  most  marked  of  these  are  pains  in  the  groin  and  testicles 
from  in-itation  of  the  genito-crural,  and  occasionally  shooting  pains  dowil  the 
thigh,  in  the  course  of  the  anterior  crural  or  external  cutaneous  nerve.  AYhen 
the  bodies  of  the  vertebraa  are  eroded,  constant  lumbar  pain  will  be  frequently 
present,  of  the  same  luirning,  boring  character  as  that  felt  in  thoracic  aneurism 
under  similar  circumstances.  In  some  cases  the  pressure  may  affect  the  great 
intestine,  causing  considerable  difficulty  in  defecation.  Occasionally  the 
tumour  may  attain  to  aji  cnonnous  size  before  death,  half  filling  the  cavity  of 
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tho  abdomen.  The  fatal  termination  may  be  due  to  gradual  exhaustion  from 
pain  and  interference  with  the  functions  of  the  abdominal  viscera,  to  sudden 
rupture  of  the  sac  into  the  peritoneum  or  subperitoneal  tissue,  or  into  some 
part  of  the  alimentary  canal,  or,  more  rarely,  into  the  jjleural  cavity  through 
the  dia])hragm. 

The  Diagnosis  rests  chiefly  on  tho  situation  of  the  tumour,  its  distinct 
expansile  pulsation,  the  existence  of  an  aneurismal  bruit,  and  the  pressure- 
signs.  Very  marlced  epigastric  pulsation  is  not  an  nnfrequent  symjjtom  in 
anmmic  patients  snifering  from  atonic  dyspepsia,  and  in  these  cases  very  slight 
pressure  on  the  artery  from  a stethoscope  will  give  rise  to  a distinct  bruit. 
Under  these  circumstances,  it  is  sometimes  not  easy  to  speak  positively  as  to 
the  condition  of  the  artery,  but  in  the  majority  of  cases  a careful  exami- 
nation under  the  influence  of  chloroform  will  readily  determine  the  nature  of 
the  disease.  A displaced  or  enlarged  heart  also  gives  rise  to  distinct  epigastric 
pulsation,  but  this  can  hardly  be  mistaken  for  aneurism.  A solid  mass  of  fceces 
accumulated  in  the  transverse  colon  may  receive  a very  distinct  impulse  from 
the  aorta,  but  the  doughy  feel  of  the  mass,  its  superficial  nature,  and  the 
history  of  the  case,  will  usually  readily  determine  its  nature.  A p>rominent 
lumlar  vertebra  also  pushing  the  aorta  forward  may  simulate  a dilatation  of 
the  artery.  Cancerous  lumbar  glands  surrounding  the  artery  may  give  rise  to 
considerable  difficulty  in  diagnosis ; and  here  again  a careful  examination  under 
chloroform  is  the  most  likely  means  of  arriving  at  a correct  conclusion.  Can- 
cerous tumours  growing  from  the  bones  may  give  rise  to  almost  insuperable 
difficulties  in  the  diagnosis.  From  tumours  of  the  various  abdominal  viscera., 
the  diagnosis  must  be  made  on  general  principles.  The  amount  of  fat  in  the 
abdominal  walls  necessarily  has  a great  influence  on  the  difficulty  or  ease  of 
coming  to  a definite  conclusion. 

Treatment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  constitutional 
treatment  should  be  given  a fair  trial  before  any  more  severe  measures  are 
adopted.  Tufnell  has  recorded  two  cases  in  which  a cure  was  effected  by  diet 
and  rest — in  one  case  in  21  days,  and  in  the  other  in  37.  If  this  treatment 
fail,  the  only  resource  left  is  compression  of  the  abdominal  aorta.  The 
pain  of  this  application  is  usually  very  severe,  so  that,  in  order  to  relieve  it, 
patients  should  be  kept  under  the  influence  of  chloroform  for  many  hours. 
The  credit  of  introducing  this  mode  of  treatment  is  undoubtedly  due  to  Mm-ray 
of  Newcastle-on-Tyne.  The  operation  has  now  been  performed  for  aortic 
aneurism  in  nine  cases.  In  six,  under  Murray,  Durham  and  Moxon,  Dm’ham, 
Greenhow  and  Hulke,  Pollock,  and  Sir  James  Paget,  the  pressure  was  applied 
on  the  proximal  side  of  the  sac.  Of  these,  three — Murray’s,  Durham  and  Moxon’s, 
and  Greenhow  and  Hulke’s — were  successful ; one.  Pollock’s  failed  ; and  two, 
Durham’s  second  case,  and  Sir  James  Paget’s,  were  fatal.  In  three  the  pressure ; 
was  applied  on  the  distal  side  of  the  sac  ; one,  under  Bryant,  terminated  fiitally, 
and  the  other  two,  under  Marshall  and  Barwell,  failed.  In  every  case  the  pressure 
has  been  applied  by  the  instrument  known  in  this  country  as  Lister’s  aortic 
tourniquet.  That  this  instrument  may  in  some  cases  be  safely  applied  to  the||, 
abdominal  aorta  from  the  highest  point  at  which  the  artery  can  be  reached  to  f 
its  bifurcation,  is  clearly  proved  by  results  of  the  cases  above  mentioned.  In  ( : 
Durham  and  Moxon’s  case,  it  is  stated  that  “ by  positioning  the  lx)dy  of  the 
patient,  just  sufficient  space  was  afforded  for  the  introduction  of  the  pad  of  the  iJ 
tourniquet  between  the  cartilages  of  the  ribs  and  the  aneurism.”  In  Greenhow 
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iiud  Hulke’s  case,  it  was  applied  midway  between  the  xiphoid  cartilage  and  the 
umbilicus,  immediatelv  above  the  tumour.  That  three  out  of  the  eight  cases 
have  terminated  fatally  shows,  however,  that  the  operation  is  by  no  means 
devoid  of  danger.  In  Pollock’s  unsuccessful  case  the  patient  suflcred  from 
luematiiria,  and  in  Greenhow’s  case  albumen  appeared  in  the  urine  after  the 
last  operation,  thus  showing  serious  interference  with  the  circulation  in  the 
kidney.  In  ]\Iarshairs  case  the  patient  suffered  from  retention  of  urine  for 
some  days  after  one  operation,  jjrobably  from  some  injury  to  the  hypogastric 
plexus.  In  Bryant’s  case  the  post  mortem  examination  showed  bruising  of  the 
mesentery  and  intestine  and  peritonitis,  and  “the  tissues  about  the  compressed 
aorta  were  loaded  with  eftused  blood.”  In  Paget’s  case  an  abscess  had  formed 
in  the  mesentery,  peritonitis  had  been  set  up,  and  the  mesenteric  artery  was 
found  to  be  compressed  and  flattened,  and  embolic  clots  were  found  in  its 
branches.  In  Durham’s  fatal  case  there  were  signs  of  bruising  about  the  pan- 
creas, and  the  aneurism  was  found  to  affect  the  mesenteric  artei’y.  The  time 
during  which  the  pressure  has  been  maintained  has  varied  considerably.  Mur- 
ray’s Ciise  was  cured  by  one  application  lasting  five  hours ; Durham  and  Moxon’s 
in  lOi  hours;  Greenhow  and  Hulke’s,  by  three  applications  lasting  55  minutes, 
I hours,  alid  3 houi-s.  In  Marshall’s  case  distal  pressure  was  applied  without 
serious  consequences,  on  one  occasion  for  18  hours,  and  on  another  for  19 
hours.  Vomiting  has  been  found  to  be  a troublesome  comiflication  in  several 
cases.  Of  the  successful  cases,  Murray’s  is  the  only  one  in  which  the  pulsation 
of  the  tumour  ceased  permanently  immediately  after  the  operation.  In  Green- 
how  and  Hulke’s  case  it  did  not  Anally  disappear  till  some  days  after  the  last 
application  of  the  toui-niquet;  and  in  Durham  and  Moxon’s,  although  it  ceased 
at  the  time,  it  returned  in  a few  hours,  and  persisted  for  a month  before  it 
finally  disappeared.  From  the  above  cases,  it  will  be  seen  that  there  is  abundant 
evidence  of  the  safety  of  the  proximal  operation,  and  sufficient  probability  of 
success  to  justify  us  in  adopting  it  in  eveiy  favourable  case.  Further  evidence 
is  required  before  abandoning  distal  pressure  as  absolutely  useless.  In  Bryant’s 
fatal  case  the  sac  was  found  to  be  filled  with  firm  clot,  which  was  considered 
to  have  been  sufficient,  had  the  patient  lived,  to  have  cured  the  aneurism.  In 
^larshall’s  case  the  tumom’  was  thought  to  be  slightly  more  solid  after  the 
operations,  but  no  permanent  effect  was  produced.  The  distal  operation,  how- 
ever, does  not  seem  a very  hopeful  one.  The  number  and  size  of  the  branches 
coming  off  from  the  aorta  at  its  upper  part,  and  the  frequency  with  which  the 
cceliac  axis  and  its  large  branches  are  implicated,  are  very  unfavourable  circum- 
stances for  distal  pressure.  The  anastomosis  of  the  collateral  vessels  is,  more- 
over, so  small  compared  to  the  immense  interference  with  the  direct  circulation, 
that  the  only  effect  of  distal  pressure  must  be  for  many  hours  greatly  to  increase 
the  tension  in  the  vessels  above. 

In  performing  the  operation  of  compression  of  the  aorta  under  pro- 
longed anaesthesia,  a few  points  require  special  attention.  The  patient  should 
l>e  fed  well  on  the  day  before  the  operation.  On  the  day  of  the  operation 
he  should  receive  fluid  nourishment  only,  and  the  bowels  should  be  well 
emptied  by  means  of  a copious  enema.  The  tourniquet  must  be  applied 
with  the  gi-eatest  care  immediately  above  the  tumour,  and  with  no  more 
force  than  is  absolutely  necessary.  If  much  force  be  required  before  the 
piilsjition  in  the  femoral  arteries  is  arrested,  it  is  probable  that  the  pad  of  the 
tourniquet  is  not  in  the  right  place,  and  various  attempts  must  be  made  till 
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the  spot  is  found  where  the  smallest  amount  of  pressure  will  control  the  circu-i 
lation.  It  will  be  found  convenient  to  insert  a soft  hollow  sponge  under  tlie| 
pad  of  the  tourniquet,  as  it  then  accommodates  itself  more  readily  to  the  parts) 
between  it  and  the  spine.  During  the  ojieration  the  patient  must  he  watched 
very  carefully,  and  the  tourniquet  slackened  at  once  if  any  symi)toms  of  faint- 
ness intervene.  Obstinate  vomiting  may  render  the  continuance  of  the  ojjera- 
tion  impossible.  It  is  difficult  to  say  whether  this  is  due  to  pressui'e  on  the 
sympathetic  or  to  the  influence  of  the  chloroform.  During  the  application  ol 
the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in  the  bed  and 
warmly  wrapped  in  cotton-wool,  as  marked  coldness  and  serious  congestioi 
have  usually  been  noticed  after  the  compressio7i  has  lasted  a short  time.  I 
necessary,  nutritive  enemata  and  brandy  may  be  administered  during  tlu 
anmsthesia. 


INGUINAL  ANEURISM. 

An  Iliac  or  Inguinal  Aneurism  may  arise  from  the  external  iliac,  oj 
from  the  common  femoral  artery  ; most  frequently  it  springs  from  the  latteij 
and,  taking  a direction  upwards,  pushes  the  peritoneum  before  it,  and  thu] 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is  coiuj 
monly  of  the  circumscribed  false  variety,  though  sometimes  tubular.  It  rarel^j 
if  ever,  becomes  diffused,  for  the  reason  long  ago  pointed  out  by  Scarpa,  th^ 
the  femoral  artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  si 
dense  a sheath,  and  is  so  closely  bound  down  to  the  neighbouring  fa.scia,  tha'* 
when  dilated  into  an  aneurism,  it  does  not  readily  give  way. 

Symptoms. — When  first  noticed,  the  aneurism  is  a small,  soft,  compressibi 
tumour,  with  pulsation  and  bruit,  and  is  generally  attended  by  little  pain  ( • 
uneasiness.  It  rapidly  enlarges,  however,  and  may  attain  a considerable  mag  • 
nitude ; being  often  somewhat  lobulated  upon  the  surface,  owing  to  the  uneqm. 
constriction  exercised  on  it  by  the  fasciae  under  which  it  lies.  At  the  sani ; 
time,  it  usually  becomes  more  solid  ; and  the  pulsation  in  it  diminishes  coij  • 
siderably,  or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  tl ; 
saphena  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  limb  ; and,  ij ; 
stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crurjl 
nerve,  it  occasions  considerable  pain  in  the  thigh  and  leg.  I 

Diagnosis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  \ \ 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  absceji 
in  the  groin,  with  carcinomatous  tumours  in  this  situation,  and  with  ostef- 
aneurism.  The  diagnosis  from  abscess  must  be  made  on  general  principled 
but  in  some  instances  it  appears  to  be  replete  with  difficulty,  as  there  are  no 
a few  cases  on  record  in  which  aneurisms  in  this  situation  have  been  mistake 
and  punctured  for  abscesses,  an  error  that  has  three  times  fallen  under  my  ow 
observation,  and  one  which  has  in  every  instance  proved  fatal.  The  diagno^: 
of  an  inguinal  aneurism,  solidified  by  the  deposition  of  laminated  fibrine,  ail 
pulsating  but  indistinctly,  from  aspiilsaiing  sarcoma  in  the  gi-oin,  is  surroundj 
by  the  greatest  difficulty,  and  cannot,  I believe,  with  the  means  we  at  presc} 
possess,  be  accomplished  with  absolute  certainty.  The  fact  of  the  two  diseasi 
having  in  two  instances  been  confounded  by  two  of  tlie  most  distinguish*' 
Surgeons  of  the  day,  Stanley  and  Syme,  is  sufficient  evidence  of  the  difficult 
attending  their  diagnosis. 

Treatment. — It  occasionally  happens  that  inguinal  aneurisms,  even  off 
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very  large  size,  undergo  spontaneous  cure,  or  become  consolidated  by  direct 
pressure  conjoined  with  constitutional  treatment ; but  these  instances  are  of 
such  rare  occurrence,  that  such  a result  cannot  be  relied  on  in  any  one  case. 
Compression  of  the  aorta  under  prolonged  anmsthcsia  has  of  late  years  been 
found  so  successful,  that  in  no  case  should  a trial  of  it  be  omitted  when  pos- 
sible (see  p.  22 G).  Should  it  tail,  it  becomes  necessary  to  tie  the  vessel  leading 
to  the  sac.  In  the  majority  of  instances  the  tumour,  though  it  may  have 
encroached  on  the  abdomen,  will  not  have  reached  too  high  for  the  external 
iliac  to  be  ligatured  ; should  it  have  done  so,  however,  the  Sm-geon  may  have 
to  tie  the  common  iliac  artery ; but  in  some  instances  even  this  may  not  be 


Fig.  488.— Ligature  of  the  External  Iliac  hy  Ahernethy’s  Operation,  modified. 

• practicable,  and  his  choice  must  lie  between  the  slender  chance  ofiered  by 
constitutional  treatment,  and  the  fearful  alternative  of  ligaturing  the  aorta. 

Ligature  of  the  External  Iliac  Artery. — There  are  two  modes  of  tying 
■ the  external  iliac  artery — the  one  origiiiiilly  practised  by  Aberiiethy,  consider- 
ably modified  by  Liston  ; and  the  other  introduced  by  Sir  A.  Cooper. 

AhermtJijfs  modified  mefhod  (Fig.  488)  on  the  right  side  consists  in  com- 
mencing an  incision  at  a point  about  one  inch  above  and  the  same  distance 
internal  to  the  anterior  superior  spinous  process  of  the  ilium,  carrying  it  in  a 
carved  direction,  with  the  convexity  outwards,  to  a ]ioint  about  three-quarters 
cf  an  inch  above  and  half-an-iiich  external  to  the  middle  of  roupart’s  ligament. 
When  the  operation  is  on  the  left  side  the  incision  should  be  commenced  below 
and  canned  iqiwards  between  the  two  points  mentioned.  The  wound  thus 
made  is  altogether  external  to  the  inguinal  canal  and  to  the  line  of  the  epi- 
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f^’asfcric,  and  above  and  internal  to  the  main  trunk  of  tlie  circumflex  iliac 
artery.  It  is  about  four  iuclies  in  lengtli,  and,  if  necessary,  in  fat  subjects 
may  be  extended  at  the  upper  end.  After  cutting  tlirough  the  skin  and  super- 
ficial fascia,  the  tendon  of  the  external  oblicpie  is  carefully  divided,  as  much 
as  possible  in  the  hue  of  its  fibres.  The  internal  oblique  and  ti’ansversalis 
are  next  divided  with  great  caution,  when  the  trausversalis  fascia  is  reached, 
and  recognized  by  its  dull  white  appearance.  Beneath  this  membrane 
there  is  often  a little  fat,  especially  at  the  lower  part  of  the  wound.  A small 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  carefully  raised 
with  the  forceps,  and  cut  through  with  the  blade  of  the  scalpel  laid  on  the  flat. 

A broad  hernia-director  is  then  introduced,  and  passed  underneath  it,  when  it 
should  be  laid  open  to  the  full  extent  of  the  wound.  In  doing  this  care  must 
be  taken  not  to  wound  the  peritoneum.  This  is  most  likely  to  happen  in 
consequence  of  a fold  of  that  membrane  overlapping  the  end  of  the  director, 
so  that  the  knife  wounds  it  when  run  along  the  groove.  To  avoid  this  it  is 
safer  not  to  push  the  knife  quite  to  the  end  of  the  director.  The  risk  of 
wounding  the  peritoneum  may  be  also  avoided  by  tearing  the  trausversalis 
fascia  with  the  fingers  instead  of  using  the  knife.  Both  the  fascia  trans- 
versalis  and  fascia  iliaca  are  firmly  attached  to  Poupart’s  ligament,  so  that 
there  is  no  risk  of  stripping  up  the  latter  fascia  in  such  a way  as  to  displace 
the  vessels.  If  a hole  be  made  in  the  fascia  transversalis  large  enough  to 
admit  the  tips  of  the  two  forefingers,  it  will  be  found  always  to  tear  with  the 
greatest  ease  to  the  full  extent  of  the  wound.  "\^Tien  this  is  accomplished  the 
whole  inner  side  of  the  wound  is  drawn  inwards  and  slightly  downwards, 
the  peritoneum  being  gently  separated  from  its  loose  areolar  connections 
in  the  iliac  fossa  by  the  Surgeon’s  fingers ; it  must  be  kept  out  of  the  way  by 
an  assistant,  who  holds  it  up  with  a broad  bent  copper  spatula.  The  artery 
will  now  be  felt  pulsating  at  the  brim  of  the  pelvis,  and  is  readily  brought  . 
into  view  at  the  bottom  of  the  wound.  It  is  enclosed  in  a very  loose 
areolar  sheath,  and  has  the  vein  lying  to  its  inner  side  and  the  genital  branch 
of  the  genito-crural  upon  it.  It  is  crossed  near  Poupart’s  ligament  by  the 
circumflex  iliac  vein.  The  investing  areolar  tissue  must  be  scratched  through,  , 
and  the  needle  passed  from  the  inner  side  between  the  vessels.  When  the 
vessel  is  much  diseased,  it  is  often  very  tortuous,  and  may  dip  down  into  the 
pelvis  so  as  to  make  it  difficult  to  expose  it  except  close  to  its  lower  end. 
Occasionally  enlarged  glands  round  the  artery  give  some  trouble  by  obscuring 
it  and  rendering  it  difficult  to  clean. 

In  Astleij  Cooper's  operation  the  outer  two-thirds  of  the  inguinal  canal 
are  opened.  An  incision  is  made  about  three  inches  in  length,  beginning 
close  to  Poupart’s  ligament,  about  half  an  inch  outside  the  external  abdominal 
ring,  and  terminating  about  one  inch  internal  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  line  of  incision  is  not  quite  parallel  to  Poupart’s 
ligament,  but  rather  to  the  fibi’es  of  the  tendon  of  the  external  oblique.  In 
dividing  the  superficial  fascia,  the  superficial  epigastric  artery  is  cut  and  must 
be  ligatured.  The  external  oblique  having  been  exposed,  a small  hole  is  made 
through  the  tendon  at  the  lower  end  of  the  wound,  and  a director  inserted,  on  ; 
which  it  is  divided  to  the  full  extent  of  the  Avound,  taking  care  to  cut  exactly  ; 
parallel  to  the  fibres  so  as  to  injure  the  tendon  as  little  as  pos^able.  The  knife  j 
may  now  be  laid  aside,  the  subsequent  steps  of  the  operation  being  carried  out  | 
with  a steel  director  and  the  forceps.  The  divided  tendon  of  the  external  j > 
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oblique  being  held  open  with  blunt  hooks,  the  cord,  surrounded  by^  the 
cremaster,  and  the  lower  edge  of  the  internal  oblique  come  into  view,  feome 
loose  areolar  tissue  and  a few  tibres  of  the  cremaster  must  now  be  scratched 
through,  close  to  Poupart’s  ligament,  and  the  linger  passed  beneath  the  cord, 
which  must  be  pushed  upwards.  The  transversalis  fascia  is  then  carefully 
torn  through  with  the  director  and  forceps,  and  the  artery  can  then  be  Iclt 
covered  by  a little  fat  and  areolar  tissue.  Two  copper  spatulm  are  then 
inserted  through  the  opening  in  the  transversalis  fascia  ; the  internal  of  these 
is  drawn  upwards  and  inwards,  raising  the  cord  and  drawing  the  epigastric 
artery  out  of  the  way  ; the  external  pidls  the  lower  border  of  the  internal 
oblique  and  of  the  transversalis  upwards  and  outwards.  Both  spatulae  raise 
the  peritoneum.  By  clearing  away  a little  loose  ai-eolai-  tissue,  the  artery  can 
be  exposed  for  one  inch  and  a half  or  two  inches  without  difficulty.  It  has 
the  genital  branch  of  the  genito-crural  lying  on  it,  and  it  is  crossed  by  the 
circiuntlex  iliac  vein  a little  above  Poupart’s  ligament ; the  external  iliac  vein 
I is  to  its  inner  side  ; these  must  be  carefully  avoided.  The  needle  must  be 
I passed  from  the  inner  side  not  less  than  one  inch  above  Poupart’s  ligament, 

! so  as  to  avoid  the  epigastric  and  ciremnflex  iliac  arteries.  After  the  operation 
i a drainage-tube  may  be  inserted  at  the  lower  angle  of  the  wound,  and  a catgut 
j suture  inserted  in  the  divided  tendon  of  the  external  oblique. 

1 On  comparing  the  two  operations,  it  would  appear  that  the  principal  dis- 
I advantage  of  Abernethy’s  is,  that  it  is  apt  to  leave  a tendency  to  hernial  pro- 
j tnision,  in  consequence  of  the  abdominal  wall  being  much  Aveakened  by  the 
j free  incisions  that  are  necessary  through  the  muscular  planes  ; the  gveat 
I advantage  attending  it  is,  that  the  external  iliac  may  be  ligatured  at  any  part 
i of  its  course,  and  that,  if  requisite,  the  incision  may  be  extended  upwards, 

[ and  the  common  trunk  secured.  In  Sir  A.  Cooper’s  operation,  the  line  of 
incision  lies  directly  across  the  com-se  of  the  epigastric  artery,  which,  as  well 
as  the  circumflex  ilii,  if  it  arise  high,  and  the  circumflex  vein,  which  crosses  the 
i iliac  artery  at  this  point,  and  is  often  someAvhat  funnel-shaped,  may  be  in  danger 
: of  being  wounded.  The  spermatic  cord  is  likewise  somewhat  in  the  way  in  this 

operation.  Dupuytren  actually  AA’^ounded  the  epigastric  artery  in  one  case  ; 
i and  Houston  had  much  difficulty  from  the  circumflex  vein  in  another  instance. 

! This  operation  has  also  the  disadvantage,  that  the  incision  upwards  cannot  be 
i conveniently  prolonged  so  as  to  deligate  any  portion  of  the  vessel  except  that 
! which  lies  immediately  above  the  crural  arch  ; but  the  peritoneum  is  less  dis- 
tarbed  than  in  the  other  case,  and  there  is  less  tendency  to  hernial  protrusion 
! afterwards.  As  a general  rule,  I think  we  may  conclude  that,  in  cases  of  spon- 
! taneous  aneurism,  in  which  it  might,  from  the  size  of  the  tumour  or  the  diseased 
I state  of  tlie  vessels,  be  found  necessary  to  apply  the  ligature  to  a higher  point 
tlian  was  intended  before  the  operation  commenced,  it  will  be  safer  to  have 
I recourse  to  Abernethy’s  plan,  modified  as  above  described,  for  in  this  way  Ave 
I shall  1x3  able  to  ligature  the  vessel  at  any  part  of  its  course  ; Avhilst  in  cases  of 
h£eniorrhage  after  amputation,  or  of  traumatic  femoral  aneurism,  in  A\dnch  the 
artery  is  not  likely  to  be  diseased,  recourse  should  be  had  to  Cooper’s  operation, 
more  particularly  if  the  patient  be  thin,  and  the  abdomen  flat. 

In  connection  Avith  the  ligature  of  the  external  iliac  artery,  there  are  some 
practical  points  that  deserve  mention.  Before  the  operation,  the  colon  should 
be  emptied  by  means  of  an  enema,  and  the  pubes  shaved.  The  incision  in  tlic 
abdominal  wall  must  be  sufficiently  extensive. 
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In  Abcrnethy’s  method,  modified  as  above  described,  tliere  is  no  fear  of 
wounding  the  epigastric  unless  the  incision  Ije  carried  too  far  at  its  lower  end. 
The  artery  may  be  roughly  said  to  run  in  a line  drawn  from  the  point  at 
which  the  femoral  artery  crosses  the  brim  of  tlie  pelvis  to  the  umbilicus.  In 
neither  method  of  operating  should  the  incision  implicate  the  external  ring, 
lest  it  give  rise  to  a tendency  to  hernial  protrusion.  Care  should  be  taken  not  ! 
to  Avound  the  peritoneum  ; for,  although  two  patients  in  Avhom  this  was  done  | 
by  Post  and  Tait  both  recovered,  yet  it  is  of  course  a dangerous  accident,  and  ^ 
should  if  possible  be  avoided.  The  ])eritoneuramust  not  be  toni  up  more  than  i 
is  absolutely  necessary,  lest  haemorrhage  or  subsequent  peritojiitis  occur.  In  ; 
raising  the  peritoneum,  care  must  be  taken  not  to  displace  the  artery  which  ■ 
lies  loosely  in  the  subperitoneal  tissue,  and  can  be  easily  raised  in  the  spatula,  - 
or  pushed  over  the  brim  of  the  pelvis.  The  separation  of  the  peritoneum  is  j 
much  facilitated  by  the  Surgeon  holding  the  outer  cut  edge  of  the  transversalis  | 
fascia  tightly  in  his  forceps  with  one  hand,  Avhilst  with  the  other  he  gently 
raises  the  bag  of  the  serous  membrane  out  of  the  iliac  fossa,  and  sejAarates  its 
areolar  connections  there.  All  this  must  be  done  with  the  utmost  gentleness 
and  care.  Before  attempting  to  pass  a ligature  round  the  vessel,  the  thin 
fascia  coA^ering  it  must  be  scratched  through  ; and  the  areolar  connections 
Avith  the  vein,  Avhich  are  very  thin  and  loose,  must  be  separated  by  means  of  . 
a director,  or  the  end  of  the  aneurism-needle.  The  artery  must  be  well  : 
cleared,  and  especial  care  taken  that  the  genital  branch  of  the  genito-crural 
nerve  is  not  included  in  the  noose.  It  is  better  not  to  use  the  knife  deep  in  i 
the  wound.  Lastly,  the  sac,  if  it  extend  high,  must  not  be  weakened  by  t 
haAdng  its  peritoneal  covering  stripped  off. 

Results. — Ligature  of  the  external  iliac  Avas  first  practised  by  Abemethy  . 
in  1796.  During  the  following  fifty  years  there  were  100  recorded  cases  of 
the  operation  for  inguinal  aneurism  (Norris)  ; of  these  73  were  cm-ed  and  27  I 
died.  Babe’s  statistics,  Avith  30  cases  added  by  Barwell,  give  141,  with  31 
deaths,  or  nearly  22  per  cent. 

Among  the  oases  collected  by  Norris  is  one  in  Avhich  both  external  iliacs  : 
Avere  ligatured  successfully  at  an  interval  of  eleven  months  by  Tait. 

In  some  few  cases  also,  there  was  the  complication  of  an  aneurism  in  the  ? 
ham  with  that  in  the  groin.  Of  ninety -two  cases  in  which  the  aneurism  Avas  i 
seated  solely  in  the  groin,  seventy  were  cured  and  tAventy-two  died.  Death  i 
resulted  from  gangrene  of  the  limb  in  eight,  from  secondary  haemorrhage  in  i 
four,  from  sloughing  of  the  sac  in  three,  from  tetanus  in  three,  and  from  ; 
causes  of  a more  general  character  in  four  cases. 

Pulsation  returned  in  the  sac  in  six  of  the  cases  collected  by  Norris  ; in  3 
some  not  until  several  weeks  had  elapsed  after  the  operation  ; and  in  one  ^ 
instance  only  Avas  it  folloAved  by  death.  Sujppuration  of  the  sac  A\*as  of 
frequent  occurrence,  happening  in  thirteen  instances,  doubtless  owing  to  the 
large  size  that  these  tumours  are  often  allowed  to  attain  before  being  subjected  / 
to  surgical  interference.  It  is  remarkable,  hoAvever,  that  in  three  cases  only  . 
Avas  this  accident  fatal  ; and  in  tAVO  of  these  three  instances  the  sac  had  been  !r 
opened  before  the  operation,  on  the  supposition  of  its  being  an  abscess.  ^ 
Secondary  hcemorrliaye  occurred  in  but  six  cases,  four  of  Avhich  proved  fatal  ; , 
a very  small  proi^ortion  Avhen  compared  Avith  Avhat  happens  in  other  situations. 
This  must  doubtless  be  attributed  in  a great  measure  to  the  absence  of  any 
collateral  branches  springing  from  the  trunk  of  the  external  iliac  ; the  distance  !'•] 
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between  the  point  ligjitiired  and  the  epigastric  and  circumflex  iliac  arteries  aftord- 
iu"  abundant  space  for  the  safe  obliteration  of  the  vessel.  In  one  of  the  fatal 
cases,  pulsation  had  previously  returned  in  the  sac  ; in  the  other  three  the 
patients  died  on  the  seventeenth,  the  twenty-seventh,  and  the  forty-third  days 
res}X3ctively. 

Ganyrene  of  the  limb  was  the  most  common  cause  of  death  in  Norris’s 
tables.  It  occurred  in  nine  instances,  of  which  cig'ht  proved  fatal  ; one  being 
cured  by  amputation.  The  period  at  which  the  mortification  supervened 
varied  from  the  third  to  the  fourth  week.  The  principal  cause  of  this  gan- 
grene is  narrowing  or  obliteration  of  the  neigh- 
bouring venous  trunk,  by  pressure  of  the  tumour. 

In  the  accompanying  woodcut  (Fig.  48!))  this  is 
well  illustrated  ; the  vein  opposite  the  aneurism 
being  completely  closed. 

It  is  a very  remarkable  circumstance  in  the 
history  of  this  operation,  that  four  deaths  resulted 
from  tetanus.  This  sequence  of  this  particular 
operation  is  difficult  to  account  for,  as  it  is  a most 
unusual  occurrence  after  the  ligature  of  arteries, 
and  is  equally  rare  after  wounds  of  the  abdominal 
wall  in  other  operations,  as  for  hernia.  The  only 
probable  explanation  that  offers  itself  is  that  in 
these  cases  the  genito-crural  neiwe,  or  its  genital 
branch,  may  have  been  unduly  irritated  by  or 
implicated  in  the  ligature. 

Kabe’s  statistics  with  Barwell’s  supplementary 


cases  give  somewhat  different  results. 


Haemorrhage 
1) 
6, 


Fig.  4S9.— Obliteration  of  Femoral 
Vein  by  Inguinal  Aneui’isni. 


occurred  in  24  of  the  141  cases  : of  these 
recovered  and  15  died.  Gangrene  was  fatal  in 
peritonitis  in  2,  retroperitoneal  suppuration  in 
and  various  other  causes  in  the  remaining 
making  a total  of  .31  deaths  in  the  141  cases. 

The  ligature  of  the  external  iliac  for  amurismal 
varix  in  the  groin  affords  a striking  contrast  Avith 
that  for  spontaneous  aneurism  ; the  four  cases 
recorded  all  proving  fatal,  two  dying  of  gangrene , 
and  tivo  of  haimoiThage.  In  these  cases  Guthrie 
has  recommended  that  the  tumour  should  be  laid 
open,  and  the  artery  ligatured  above  and  beloAV  the 

aperture  in  it.  During  the  operation  the  artery  may  be  readily  commanded 
above  the  seat  of  disease  by  the  application  of  the  abdominal  tourniquet,  either 
to  the  aorta  or  to  the  common  iliac  at  the  brim  of  the  pehfls. 

Aneurism  occasionally  takes  ]flace  in  the  groin  ami  ham  of  the  same  side ; 
hero  the  ligature  of  the  external  iliac  will  cure  both  diseases.  Of  four  cases  in 
AOiich  this  com])lication  occurred,  the  operation  Avas  successful  in  three,  one 
patient  dying  of  gangrene  ; and  in  him  the  popliteal  aneui’ism  Avas  on  the  point 
of  buT*sting  at  the  time  of  the  operation.  In  two  of  the  three  cases  that 
recovered,  pulsation  returned  in  the  inguinal  aneurism,  but  disappeared  after 
a time, 

liigature  of  the  Common  Iliac. — This  artery  Avas  first  tied  by  Gibson, 
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ill  a case  of  {?uii-sliot  injuiy,  fclie  patient  dying  of  peritonitis  and  secondary 
haemorrhage  on  the  thirteenth  day.  ^Fhe  great  American  Hurgeon,  Mott,  was  i 
the  first  who  tied  it  for  aneurism,  the  patient  making  a good  recovery.  If  the  ■ 
aneurism  in  tlie  groin  extend  so  iiigh  tliat  there  is  not  sufficient  S]jace  for  the  | 
exposure  and  ligature  of  tlie  external  iliac  artery,  it  becomes  necessaiy  to  tie  the  : 
common  trunk.  J. his  may  be  done  by  extending  the  incision  that  serves  for  ' 
the  ligature  of  the  external  iliac  upwards  and  slightly  inwards  towards  the  uni-  ' 
bilicus,  to  an  extent  corresponding  to  the  degree  of  obesity  of  the  patient,  so  I 
that  it  assumes  a somewhat  semilunar  form.  If  the  operation  is  commenced 
with  the  intention  of  applying  a ligature  to  the  main  trunk,  it  is  of  great  im- 
portance in  determining  the  length  of  the  incision,  and  calculating  the  point 
at  which  the  artery  will  be  met  with  to  remember  the  different  hearings  of  the  \ 
parts  m the  neighbourhood  of  the  vessels,  and  the  relative  frequency  ivith  which  \ 
the  origin  and  termination  of  the  artery  correspond  ivith  certain  fixed  [joints  ! 
that  may  readily  be  detected.  ' 

The  points  of  importance  arc  the  relations  of  the  vessels  to  the  lumbar  j 
vertebrm,  to  the  crest  of  the  ilium,  and  to  the  umbilicus.  The  ordinary  place  { 
of  division  of  the  abdominal  aorta  is  on  the  body  of  the  fourth  lumbar  ver-  i 
tebra,  or  on  the  invertebral  disk  below  it ; according  to  Quain,  this  was  the  i 
case  in  three-fourths  of  the  bodies  he  examined,  or  in  15C  out  of  IDG.  In  re- 
gard to  the  relations  between  the  situation  of  the  bifurcation  of  the  aorta  and 
the  crest  of  the  ilium,  we  find  it,  according  to  the  same  anatomist,  to  have 
ranged  in  about  four-fifths  of  the  cases  between  half  an  inch  above  and  below 
the  level  of  the  highest  point  of  this  part  of  the  bone.  IVith  reference  to 
the  umbilicus,  no  definite  rule  can  be  laid  down  ; but  it  may  be  broadly 
stated  that  the  bifurcation  of  the  aorta  is  a little  to  its  left.  As  a general 
rule,  that  given  by  Hargrave  is  perhaps  sufficiently  good  for  ordinary  pur- 
poses. If  a point  be  taken  about  half  or  three-quai’ters  of  an  inch  below  and 
a little  to  the  left  of  the  umbilicus,  and  a line  be  drawn  on  each  side  from  this  i 
point  to  the  centre  of  Poupart’s  ligament,  we  obtain  about  the  direction  of 
the  common  and  external  iliac  arteries.  On  dividing  these  hnes  into  three  i 

equal  parts,  the  upper  third  will  correspond  to  the  common  trunk,  and  the  i 

lower  two-thirds  to  the  external  iliac,  and  the  junction  of  the  upper  with  the  i 

middle  third  to  the  bifurcation  of  the  common  iliac  artery.  j 

The  point  of  division  of  the  common  iliac  arteiy  is,  in  the  majority  of  cases,  i, 
opposite  the  lumbo-sacral  articulation;  and  if  it  be  not  in  this  situation  the  ;) 
division  will  probably  be  lower  down.  The  length  of  the  vessel  varies  greatly ; i; 
according  to  Quain,  in  five-sevenths  of  the  cases  it  ranged  between  one-and-a- 
half  and  three  inches. 

The  artery  lies  at  the  brim  of  the  pelvis.  The  veins  on  the  two  sides  differ  ’ 

in  their  relation  to  the  arteries.  The  left  vein  lies  to  the  inner  side  of  the  s 

left  artery,  and  then  i^asses  beneath  the  right  common  ihac  artery  to  join  the  C 

right  vein  in  forming  the  vena  cava  inferior.  On  the  right  side  the  vein  is  at  1 
first  beneath  and  then  to  the  outer  side.  The  common  iliac  artery  is  crossed  f 
by  the  ureter  near  its  lower  end. 

The  incision  to  expose  the  common  iliac  extends  from  a point  about  one  inch  : \ 
external  to  and  one  inch  above  the  middle  of  Poupart’s  bgament  in  a curved  1 5 
direction  to  another  point  about  two  inches  above  and  the  same  distance  ; Ji 
internal  to  the  anterior  superior  iliac  spine.  The  curve  must  be  such  that  if  j i 
prolonged  the  incision  would  reach  a point  about  mid-way  between  the  xiphoid  , 1 
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cartilage  and  the  umbilicus.  Care  must  be  taken  that  the  incision  be  not 
carried  too  low  down  or  too  far  forwards  ; nothing  can  be  gained  by  doing  so, 
and  there  is  besides  the  additional  risk  of  the  circumflex  iliac  or  epigastric 
being  wounded  as  happened  to  ]\[ott ; and  as  these  arc  the  princi])al  agents  in 
the  anastomosing  circulation,  their  injury  is  a serious  accident.  The  muscles 
are  carefully  divided,  as  in  the  operation  for  the  external  iliac,  and  the  trans- 
versalis  fascia  opened  in  the  same  way.  The  peritoneum  now  comes  bulging 
into  the  wound,  pressed  forward  by  its  contents.  It  must  be  gently 
stripped  from  the  iliac  fossa  by  the  Surgeon  carefully  insinuating  his  hand 
beneath  it,  care  being  taken  to  I’aise  it  directly  inwards  towards  the  brim  of 
the  pelvis,  at  which  point  the  external  iliac  will  be  found,  which  serves  as  a 
guide  to  the  parent  trunk.  The  ureter  always  comes  up  with  the  peritoneum, 
and  is  usually  not  seen.  The  peritoneum  must  be  Avell  drawn  inwards 
by  broad  copper  spatulm.  The  ligature  must  be  passed  round  the  artery  on 
the  left  side  from  within  outwards,  a slight  scratch  having  been  made  through 
the  fascia,  covering  the  vessel  by  means  of  the  finger-nail,  by  Avhich  it  may 
also  be  separated  from  the  accompanying  vein.  On  the  right  side  great 
caution  must  be  used,  on  account  of  the  position  of  the  left  vein  beneath  the 
artery  and  the  right  to  its  outer  side.  In  the  later  stages  of  the  operation, 
the  patient  should  be  turned  on  his  sound  side  in  order  to  prevent  the  intes- 
tines fi’om  falling  over  and  pressing  the  peritoneum  into  the  Avound. 

Results. — Writing  in  1852,  1 stated  that  Avhen  Ave  look  at  the  depth  at  Avhich 
this  artery  is  situated,  its  great  size,  and  proximity  to  the  centre  of  the  circu- 
lation, and  consider  the  force  Avith  Avhich  the  blood  rushes  through  it,  Ave  can- 
not but  be  struck  Avith  the  success  Avhich  has  attended  its  ligature.  Of  17  cases 
in  which  it  had  then  been  tied,  8 Avere  cured,  and  9 died  ; in  11  of  the  cases 
the  ligature  was  applied  for  aneurism,  and  of  these  7 recovered.  The  4 that 
died  perished  mther  fi’om  the  magnitude  and  extent  of  the  disease  than  from 
the  eflects  of  the  operation  ; and  it  is  remarkable,  as  shoAving  the  poAver  of  the 
anastomoses  in  maintaining  the  Autality  of  parts,  that  in  no  instance  did  gan- 
grene ensue.  Since  this  period  the  operation  has  been  performed  many  times, 
but  AA'ith  much  less  satisfactory  results.  Stephen  Smith,  of  New  York, 
published  the  statistics  of  this  operation  in  1860,  giving  the  details  of  32 
cases  ; of  these,  he  says,  25  died  and  only  7 recoA^ered.  I think  the  numbers 
should  be  24  and  8 ; and  in  one  case  (Bushe’s),  the  patient  (an  infant)  diedtAvo 
months  after  the  operation,  the  ligature  having  separated  and  the  artery  being 
occluded  and  thus  the  deligation  having  succeeded.  Glurlt  of  Berlin,  in  repro- 
ducing Smith’s  tables,  adds  2 cases,  both  fatal.  To  these  must  be  added  also 
a fatal  case  by  Dugas,  of  Charleston,  and  five  in  Avhich  the  operation  has, 
within  the  last  few  years,  been  performed  in  this  country  ; once  by  Bicker- 
steth  of  Liverpool,  successfully ; once  by  Hargrave  of  Dublin,  Avhose  patient 
died  on  the  8e\*enty-third  day  after  the  operation,  of  gangrene  of  the  foot  and 
profuse  discharge  from  the  Avound  ; and  once  by  Maunder,  the  patient,  a man 
forty  years  of  age,  dying  on  the  sixth  day  from  gangrene  of  the  loAA’er  ex- 
tremity ; by  ^loiTant  Baker  in  a youth  of  17,  for  luemorrhage  from  a branch 
of  the  internal  iliac,  consequent  on  ulceration  produced  by  sacro-iliac  disease 
fatal  on  the  day  folloAving  the  operation.  During  the  American  War  the 
operation  was  performed  in  5 cases,  all  unsuccessful.  These  cases  increase 
the  total  number  to  44,  of  Avhich  9 recovered  and  35  died  ; in  9 of  the  cases 
the  f)critoncum  was  Avounded,  and  of  these  8 })roved  fatal.  Of  19  cases  in 
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wliicli  this  TGSSol  was  tied  for  hfeinorrhag-c,  18  proved  fatal  ; tlie  majority  of 
tlie  recoveries  took  place  after  operation  for  aneurism — ^silicll  constituted 
about  half  of  the  cases. 

dMie  Old  Operation  has  been  performed  in  more  than  one  case  of  iliac 
aneurism,  ^Yllen  from  s])ccial  circumstances  it  was  not  possible  to  tie  the  artery 
above  the  sac.  In  Symes’  well-known  case  the  sac  was  laid  open  and  three 
ligatures  applied,  which  were  believed  to  include  the  external,  internal,  and 
common  iliac  arteries.  The  patient  practically  recovered,  but  died  of  pleurisy 
some  months  after  before  leaving  tlie  hospital.  The  post-mortem  examination 
showed  that  the  ligatures  had  been  jdaced  on  the  external  iliac  only,  8ir 
Astley  Cooper  attempted  the  same  operation  in  the  case  in  which  he  subse- 
quently tied  the  aorta.  Heath  laid  open  the  sac  of  an  iliac  aneurism  which 
had  been  opened  by  mistake  for  an  abscess  before  being  admitted  into 
University  College  Hospital.  The  external  iliac  was  tied  from  within  the  sac, 
but  the  patient  died  from  secondary  hemorrhage.  The  old  operation  can 
only  be  performed  when  it  is  possible  to  compress  the  aorta  above  the  sac  ; 
and  consequently,  as  Holmes  points  out,  an  attempt  should  be  made  to  effect 
a cure  by  compression  before  so  dangerous  an  operation  is  attempted. 

Treatment  by  Compression  has  been  successfully  applied  to  aneurism 
of  the  iliac  arteries.  The  compression  must  be  applied  to  the  aorta  by  means 
of  Lister’s  tourniquet,  as  in  the  treatment  of  aneurism  of  the  abdominal 
aorta  (p,  22G).  A considerable  number  of  cases  have  now  been  cured  by 
these  means.  They  have  already  been  referred  to  when  treating  generally  of 
the  subject  of  compression  of  the  arteries  for  cure  of  aneurism.  Jilurray 
insists  on  the  importance  of  complete  arrest  of  the  circulation  in  these  cases,  so 
that  not  the  slightest  current  of  blood  should  pass  through  the  sac.  One  of 
his  cases  was  cured  in  three-quarters  of  an  hour.  One  of  Heath’s  (of  New- 
castle) consolidated  in  twenty  minutes.  Lawson  in  one  case  applied  two  tour- 
niquets— one  to  the  abdominal  aorta,  the  other  to  the  femoral  below  the  sac. 
The  abdominal  tourniquet  had  to  be  removed  at  the  end  of  twenty  mhiutes, 
owing  to  collapse  and  vomiting ; the  femoral  one  was  maintained  in  position. 
When  the  abdominal  compressor  was  removed  the  pulsations  had  already 
diminished,  and  at  the  end  of  four  hours  they  ceased ; the  patient  making  a 
good  recovery.  Holmes  has  collected  10  cases  of  iliac  or  ilio-femoral  aneurism, 
treated  by  this  method ; of  these,  7 were  cured,  and  in  3 the  treatment  failed. 
These  3 afterwards  underwent  ligature  of  the  artery  leading  to  the  sac — in 
one.  case  the  abdominal  aorta — and  all  died.  These  statistics  clearly  show 
that  no  operative  treatment  is  justifiable,  except  after  the  failure  of  com- 
pression. 

Ligature  of  the  Aorta. — It  is  impossible  not  to  contemplate  with  admi- 
ration the  man  whose  mind  was  the  first  to  conceive,  and  whose  hand  was  the 
first  to  carry  out,  the  determination  to  apply  a ligature  to  the  abdominal  aorta ; 
and  who,  guided  by  pathological  observation  and  physiological  experiment, 
ventured  to  arrest  at  once  the  circulation  through  the  main  channel  of  supply 
to  the  lo^ver  half  of  the  bodjq  trusting  to  the  collateral  circulation  for  the 
maintenance  of  the  vitality  of  the  parts  thus  suddenly  deprived  of  blood.  Sir 
A.  Cooper  was  the  first  to  place  a ligature  on  the  aorta,  in  1817,  Since  that 
period  the  operation  has  been  six  times  performed  for  aneurism  ; viz.,  by 
James,  of  Exeter  ; by  Murray,  at  the  Cape  of  Good  Hope  ; by  !Monteiro,  at 
Rio  .Janeiro;  by  South,  of  London;  by  McGuire,  of  Richmond,  U.S. ; by 
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Stokes,  of  Dublin  ; and  once,  in  circumstances  "which  will  be  presently  de- 
scribed, by  Czerny,  of  Vienna. 


t.vjble  of  cases  of  ligature  of 


A1M)0MIN"AL  AORTA  FOR  ANEURISMS. 


SURGEON. 

SEX. 

AOE. 

DATE. 

NATURE 
OK  ANEURISM. 

OrEUATIONS. 

RESULTS. 

].  SiRA.COOrER. 

M. 

38 

1817 

Diffused  liigiiinal 

Incision 

through 

Peritoneum. 

Death  in  40  hours. 

2.  James. 

M. 

44 

1820 

External  Iliac. 

Distal  liga- 
ture first : 
Peiitoncum 
opened. 

Death  in  a few 
hours. 

3.  MURR-VY. 

M. 

1834 

Inguinal. 

Aorta  tied 
behind 
Peritoneum. 

Death  in  24  hours. 

L Moxteiro. 

M. 

1842 

Diffused  Inguinal 

Aorta  tied 
behind 
Peritoneum. 

Death  011 10th  day. 

0.  South. 

M. 

28 

1850 

Common  Iliac. 

Aorta  tied 
behind 
Peritoneum. 

Death  in  43  hours. 

McGuire. 

M. 

30 

18()8 

Lower  part  of 
Aorta,  both 

Commonlliacs, 
and  Left  Ex- 
ternal Hiac. 

Aorta  tied 
behind 
Peritoneum. 

Death  in  12  hours. 

• 

7.  "W.  Stokes. 

1 

1 

1 

1 

1 

1 

M. 

50 

18(;0 

Iliac. 

Aorta  tied 
behind 
Peritoneum. 

Death  in  13  hours. 

In  Sir  A.  Cooper’s  case,  the  inguinal  aneurism  had  burst,  and  the  aorta  was 
tied  about  three-quarters  of  an  inch  above  its  bifurcation,  by  making  an  incision 
three  inches  in  length  through  the  abdomen,  a little  to  the  left  of  the  um- 
bilicus, the  fingers  being  passed  between  the  convolutions  of  the  intestines, 
and  the  peritoneum  covering  the  artery  .being  scratched  through.  The  patient 
suiwived  forty  hours.  James  ligatured  the  aorta  much  in  the  same  way  as  Sir 
A.  Cooper  did,  in  a case  in  which  he  had  previously  employed  the  distal  opera- 
tion for  an  inguinal  aneurism ; but  without  success,  the  patient  speedily  dying. 
^Murray  ligatured  the  vessel  by  making  an  incision  011  the  left  side,  in  front  of 
the  projecting  end  of  the  tenth  rib,  and  carrying  it  do^vn wards  for  six  inches 
to  the  anterior  superior  spine  of  the  ilium.  The  parts  were  then  carefully 
di-vuded  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
j)Soas  muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligature 
round  the  artery,  which  was  tied  tlnee  or  four  lines  above  its  bifurcation.  The 
patient  died  in  twenty-three  hours.  The  most  interesting  case  on  record  is  that 
by  !Monteiro,  who  tied  the  aorta  for  a large  false  aneinism  on  the  lower  and 
right  side  of  the  abdomen  ; here  the  incision  was  made  much  as  in  Murray’s 
case,  and  the  artery  ligatured  with  great  difficulty.  The  patient  lived  till  the 
tenth  day,  when  he  died  of  secondary  hasmorrhage.  In  South’s  case,  the  aorta 
"Was  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
The  patient  died  in  forty-three  hours.  McGuire’s  patient  had  an  aneurismal 
tumour  of  the  size  of  a goose’s  egg  iu  the  left  iliac  region.  Digital  pressure 
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near  the  umhilicus  was  attcm])tcd,  but  could  not  be  done.  The  operator’s  |i 
intention  was  at  first  to  tie  the  left  coinnion  iliac  artery  ; but,  finding  the 
disease  more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied  the 
aorta.  The  sac  burst  during  the  manipulation  necessary  to  reach  the  aorta,  j j 
and  about  a pint  of  blood  was  lost.  The  patient  died  in  eleven  hours.  Stokes 
compressed  the  aorta  with  a silver  wire  passed  round  it  in  the  way  of  a ligature. 

Me  made  a crescentic  incision  fivc-and-a-half  inches  in  length  in  the  left  side 
of  the  abdomen,  extending  fi-om  an  inch  below  the  tenth  ril3  to  the  middle  of 
Poupart’s  ligament.  The  abdominal  muscles  and  fascia  transver.salis  were  then 
incised,  and  the  peritoneum  exposed  and  drawn  out  of  the  iliac  fossa.  It  was 
accidentally,  but  only  slightly  wounded.  The  patient  being  turned  on  his  right 

side,  the  arteries  and  aneurism  were  exposed,  and  the  wire  passed  by  means  of  an 
aneurism-needle  round  the  aorta  immediately  above  its  bifurcation.  The 
patient  died  in  twelve  hours.  Perhaps  the  most  interesting  point  in  this 
remarkable  case  is  the  fact  of  the  pulsation  returning  in  the  left  (sound)  femoral 
artery  nine  hours  after  the  operation  ; showing  how  rapidly  the  collateral  cir- 
culation can  be  re-established.  Czerny’s  case  scarcely  belongs  to  the  jnesent 
category,  but  may  be  mentioned  here.  The  patient  was  a French  soldier,  the 
upper  part  of  whose  thigh  had  been  shattered  by  a ball  during  the  Franco- 
German  war.  Secondary  haemorrhage  occurring,  Czerny  tied  the  common 
femoral,  and  also  the  superficial  femoral  below  the  origin  of  the  profunda. 
This  arrested  the  hmmorrhage  for  a time  ; but  in  six  days  it  recurred.  Czerny  ; 

then  tied  the  common  iliac  ; but,  as  the  haemorrhage  continued,  he  thought  j 

that  he  had  tied  the  external  iliac,  and  proceeded  to  apply  another  ligature — j 
which  he  placed  by  mistake  on  the  aorta.  The  patient  survived  twenty-six  | 
hours.  In  this  case  too,  twenty-two  hours  after  the  operation,  the  injured  i 
limb  was  cold  and  as  if  dead,  while  the  opposite  limb  was  warm,  and  retained  j 
sensation  and  motion.  | 

In  this  operation,  there  are  not  only  all  the  dangers  attendant  upon  the 
ligature  of  arteries  of  the  first  magnitude,  but  also  the  risk  of  producing  fatal 
peritonitis,  Avhether  the  abdomen  be  cut  through,  or  the  vessel  sought  for  by 
stripping  up  the  peritoneum  from  the  iliac  fossa  ; and  it  appears  to  me  that  a 
patient  suffering  from  so  large  an  inguinal  aneurism  as  to  justify  ligatm-e  of 
the  aorta,  would  have  a better  chance  of  recovery,  or  rather  of  prolongation  of  * 

life,  by  the  adoption  of  proper  constitutional  treatment,  together  with  pressure 
upon  the  tumour  and  the  distal  ligature  or  compression  of  the  artery.  Lister’s  ' 
aortic  compressor  might  be  applied  in  such  cases,  so  as  to  moderate  the  flow  of  i 
blood.  Should  the  operation  be  again  attempted,  there  is  little  doubt  that  the  ; 
incision  adopted  by  Sir  A.  Cooper  would  be  the  safest,  as  the  danger  of  peri-  1 
tonitis  is  much  less  under  the  present  modes  of  treatment.  | 

Aneurism  of  the  Internal  Iliac  and  its  Branches — Aneurism  of  the  i 
Trwik  of  the  Internal  Iliac  Artery  is  extremely  rare.  The  only  case  with  which 
I am  acquainted  is  one  related  by  Sandifort.  The  three  principal  branches 
of  this  artery— the  Gluteal,  the  Sciatic,  and  the  have  all  occasionally, 

though  rarely,  been  found  affected  by  this  disease.  Of  these  branches  the 
gluteal  has  been  most  frequently  found  aneurismal,  the  sciatic  next,  and  the 
pudic  least  frequently  ; indeed,  I am  acquainted  wit-i  only  one  instance  of 
aneurism  of  this  vessel.  It  is  the  preparation  1701  in  the  Museum  of  the 
College  of  Surgeons  ; and  it  exhibits  an  aneurism  of  the  trunk  of  the  pudic 
nearly  an  inch  in  diameter,  full  of  laminated  clot. 
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Anenrisms  of  the  Gluteal  and  Sciatic  Arteries  may  be  either  traumatic 
or  spontaneous. 

Fischer  of  Hanover  has  published  with  comments,  in  tlie  Arcldv  fiir  KUnische 
Ckinirf/ie,  the  records  of  tliirty-five  cases  of  gluteal  and  sciatic  aneurism  : to 
which  must  he  added  a case  of  gluteal  aneurism  described  by  CJallozzi  of 
Naples  and  one  by  Bickersteth  of  Liverpool.  In  twenty-seven  of  the  cases 
; the  aneurism  was  distinctly  gluteal  ; and  in  six  distinctly  sciatic.  Thirteen 
of  the  gluteal  aneurisms,  and  two  of  the  sciatic,  were  of  traumatic  origin  ; 

I fourteen  gluteal  and  four  sciatic  aneurisms  were  spontaneous.  The  gluteal 
I aneurism  has  been  generally  found  situated  at  the  upper  part  of  the  great 

I sciatic  notch  ; but  may  extend  over  a large  portion  of  the  buttocks.  Sciatic 

aneurism  lies  more  deeply  ; and  a portion  of  the  sac  may  be  Avithin  the  pelvis. 
The  size  of  these  aneurisms  varies  from  a slight  SAvelling  to  a tumour  as  large 
as  a child’s  head.  In  almost  all  the  recorded  cases  there  has  been  strong 
pulsation,  isochronous  Avith  the  heart’s  beat ; and  Avhirring  and  buzzing 
murmui-s  are  heard  on  auscultation.  There  is  almost  ahvays  pain  in  the 
tumour  itself  and  in  the  course  of  the  sciatic  nerve,  Avhich  may  be  folloAved  by 
paralysis  of  the  parts  supplied  by  it. 

The  affections  AA*ith  which  these  aneurisms  are  most  likely  to  be  confounded 
are  abscesses,  soft  sarcomata,  cysts,  and  sciatic  hernia.  The  diagnosis  is 
sometimes  difficult : thus  Guthrie  ligatured  the  common  iliac  artery  for  a 
large  pulsating  tumour  in  the  gluteal  region,  Avhich  lAresented  all  the  characters 
of  aneurism,  but  AA'hich  proved,  on  the  death  of  the  patient  eight  months  after 
the  operation,  to  be  a sarcoma. 

Gluteal  aneurisms  have  on  several  occasions  been  opened  by  mistake  for 
abscesses.  According  to  Holmes,  this  accident  has  most  frequently  happened 
: Avhen  the  aneurism  has  been  more  or  less  diffused,  and  in  such  cases  he 

i suggests  that  the  aspirator  should  be  used  to  render  the  diagnosis  certain. 

In  the  Treatment,  various  methods  have  been  employed.  The  sac  has  Uen 
\ laid  open  and  the  gluteal  artery  tied  in  five  cases,  all  of  Avhich  recovered.  In 
i another  instance,  after  laying  open  the  sac,  the  aneurism  (gluteal)  Avas  found  to 
extend  into  the  pelvis  ; and  the  internal  iliac  artery  was  tied,  Avith  a fatal 
result.  Ligature  of  the  internal  iliac  artery  has  been  performed  in  eleven  cases, 
six  of  which  recovered.  The  common  iliac  artery  has  been  tied  in  three  cases, 
all  of  Avhich  proA'ed  fatal.  Lijection  of  the  perchloride  of  iron  has  been  used  in 
six  cases  ; four  recoA’ered,  one  died,  and  in  one  the  result  is  not  knoA\m. 
Ligature  of  the  scicitic  arterg  opening  the  sac  has  been  performed  intAvo 

cases,  one  of  Avhich  recovered.  Spontaneous  recovery  is  reported  to  haA^e 
occurred  in  one  case. 

Ligature  of  the  Internal  Iliac. — This  vessel  Avas  ligatured  for  the  first 
time  in  1812.  The  operation  was  performed  by  Stevens  of  St.  Croix,  on  a 
negress  Avho  suffered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
gluteal  artery,  but  found  after  death  three  years  subsequently  to  take  its 
origin  from  the  sciatic.  Ste])hens  in  this  case  made  an  incision  fi\'e  inches  long- 
on  the  left  side  of  the  abdomen,  carefully  dissected  through  the  parietes, 
separated  the  i)eritoiieum  from  the  iliac  fossa,  turned  it  on  one  side,  together 
with  the  ureter,  and  passed  a ligature  round  the  artery  Avithout  much  difficulty. 
Since  that  time  the  operation  has  been  done  tAventy  times  ; in  six  cases  A\dth 
success,  by  Arndt,  AVhito,  Mott  (who  accidentally  Avounded  the  peritoneum), 
Kyme,  Morton,  and  Gallozzi ; in  fourteen  cases  unsuccessfully,  by  Atkinson  of 
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York  (wliose  patient  died  ontlie  nineteenth  day,  of  secondary  hasmorrliaf^e),  hy 
Ihgelow,  Torracclii,  Cianflone,  Porta,  Landi,  Kimball,  Altiniiller,  Thomas,  J. 

K.  Rodgers,  and  lligginson  ; and  three  times  by  the  Surgeons  in  the  American 
Civil  War. 

The  success  that  lias  hitherto  attended  this  operation  is  certainly  remarkable, 
ivhen  we  take  into  consideration  the  depth  at  which  the  artery  is  situated  and 
its  great  size  ; it  must,  I think,  be  accounted  for  by  the  fact  that,  although 
in  these  cases  the  patient  runs  the  ordinary  risks  attendant  on  the  ligature  of 
the  larger  pelvic  arteries  from  the  exposure  and  handling  of  the  peritoneum, 
yet  he  is  saved  the  danger  resulting  from  the  supervention  of  gangrene  ; the 
anastomosis  between  its  branches  and  that  of  the  neiglibouring  vessels  being  so 
free,  and  the  course  traversed  by  the  blood  so  short,  that  no  difficulty  can  arise 
in  the  maintenance  of  the  collateral  circulation. 

The  steps  of  the  operation  necessary  for  the  exposure  of  the  internal  iliac 
artery  are  precisely  analogous  to  those  recpiisite  for  the  ligatm-e  of  the  common 
trunk.  When  the  vessel  is  reached,  it  must  be  remembered  that  both  the 
external  and  internal  iliac  veins  are  in  close  relation  to  it ; the  one  being  to 
its  outer  side,  the  other  behind  it.  As  these  vessels  are  large,  and  their  coats 
thin,  it  is  necessary  that  they  should  be  separated  by  the  finger-nail,  or  the 
blunt  end  of  the  aneurism-needle,  before  the  ligature  is  passed  round  the  artery  ; 
care  must  be  taken  also  not  to  put  the  vessel  too  much  on  the  stretch  in  1 
applying  the  ligature,  lest  the  ilio-lumbar  artery  be  ruptured.  There  is  little 
risk  of  including  the  ureter  which  crosses  the  artery  internally  as  it  always  i 
adheres  firmly  to  the  peritoneum  and  is  pushed  on  one  side  with  it.  As  the  | 
length  of  the  artery  varies  .much,  usually  ranging  between  one  and  two  inches, 
and  as  when  it  is  short  it  has  a tendency  to  be  placed  deeply  in  the  pelvis,  it  i 
would,  I think,  be  more  prudent,  and  occasion  less  chance  of  secondary  hsemor-  • 
rhage,  for  the  Surgeon  to  ligature  the  common  trunk. 

! i 

‘ I 

PEMOBAL  AND  POPLITEAL  ANEUBISMS.  | 

I 

We  have,  in  the  preceding  section,  considered  aneurisms  affecting  the  groin,  | 
which  are  by  no  means  unfrequent.  Aneurisms  of  the  thigh  are  much  rarer ; i 
but  those  in  the  ham  are  very  commonly  encoimtered.  Thus,  out  of  aal  ; j 
cases  of  aneurism  recorded  in  the  British  medical  joinnals  of  the  present  i 
century.  Crisp  has  found  that  137  affected  the  popliteal,  and  only  66  the  | 
femoral  artery.  Of  these  66,  45  were  situated  either  in  the  groin  or  upper  : ] 
part  of  the  thigh,  and  21  only  were  truly  femoral  or  femoro-popliteal.  The  ; { 
reason  of  this  difference  in  the  frequency  of  the  occurrence  of  aneurism  in  ; \ 
different  parts  of  the  vessel,  may  be  accounted  for  by  attention  to  its  ; li 
anatomical  relations.  In  looking  at  the  main  artery  of  the  lower  extremity,  j 3 
in  its  course  from  Poupart’s  ligament  to  where  it  terminates  in  the  anterior  | > 
and  posterior  tibials,  we  see  that  it  may  be  divided  in  relation  to  the  j I 
muscular  masses  that  surround  it,  into  three  principal  portions  : 1.  That  H 
which  is  situated  between  Poupart’s  ligament  and  the  inner  margin  of  the  fi 
sartorius,  and  which  may  be  considered  inguinal;  2.  That  which  intervenes  be-  d 
tween  this  point  and  the  aperture  in  the  adductor  tendon,  and  which  may  be 
considered /emomC-  and,  3.  That  division  of  the  vessel  which  corresponds  to  the  J 
ham,  and  which  may  be  considered  popliteal.  Of  these  three  divisions,  the  first  u 
and  last  are  comparatively  superficial,  and,  being  unsupported  by  muscle,  readily  a 
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expand  ; ^Yhile  the  central  portion  of  the  artery  is  closely  snrroniided  on  all 
sides  by  inuscular  masses,  and  is  very  unlikely  to  be  dilated  into  an  aneiirismal 
tumour.  AVe  find  also  that  the  inguinal  portion  of  the  vessel  is  closely  and 
tirmly  invested  by  a dense  and  resistant  fibro-areolar  sheath,  and  is  well  sup- 
ported by  the  fascia  lata ; whilst  in  the  popliteal  space  the  artery  is  sur- 
rounded merely  by  the  ordinary  areolar  sheath,  and  receives  no  aponeurotic 
support.  This  difference  in  the  connections  of  these  two  parts  of  the  vessel 
may,  to  a certain  extent,  explain  the  greater  frequency  of  aneurism  in  the 
ham  than  in  the  upper  part  of  the  thigh. 

Axeurism  of  the  Deep  Femoral  Artery  is  of  extremely  rare  occurrence ; 
indeed,  I am  acquainted  with  five  cases  only.  One  of  these  occurred  in  a young 
man  under  my  care  in  University  College  Hospital 
in  1S70.  I'licre  was  a large  tumour  at  the  upper 
part  of  the  thigh,  over  which  lay  the  superficial 
femoral  artery,  pulsating  freely.  The  disease  was 
cured  by  compression  of  the  common  femoral 
artery,  hydrate  of  chloral  being  given  to  relieve 
pain.  Another  case  is  recorded  by  Bryant  as 
having  occurred  in  the  practice  of  Cock  at  Guy’s 
Hospital.  The  aneurism  was  situated  at  the  origin 
of  the  deep  femoral  artery  ; the  external  iliac  was 
tied,  but  the  patient  died  nine  weeks  after  the 
operation.  Fig.  45)0  is  taken  from  a patient  who 
died  of  pneumonia  shortly  after  admission  into 
Univemity  College  Hospital.  On  examination 
after  death,  a large  tumour  of  the  thigh,  which 
had  not  been  very  closely  examined  during  life, 
proved  to  be  a circumscribed  false  aneurism 
apparently  arising  from  rupture  of  a perforating  * 
artery,  most  probably  the  consequence  of  embolism 
(Univ.  Coll.  Museum,  1274).  Two  cases  are 
recorded  by  P.  Marshall  and  J.  Matson.  In  the 
case  which  was  under  my  care  in  the  Hospital,  the 
disease  was  recognized  by  the  following  signs,  Avhich  are  characteristic  of  it. 
1.  A large  tumour  extended  fi’om  three  inches  below  Poupart’s  ligament  to 
the  middle  of  the  thigh,  raising  and  slightly  separating  the  adductor  muscles 
and  the  rectus  femoris.  2.  All  the  ordinary  aneurismal  signs  were  present  in 
this  tumour — the  most  marked  being  a peculiarly  loud  and  harsh  bruit,  and 
a dry  forcible  thrill.  8.  The  superficial  femoral  artery  could  be  felt  running 
over  the  anterior  and  inner  aspect  of  the  tumour,  but  clear  of,  and  distinct  from 
it.  4.  The  pulsation  in  the  i)oplitcal  and  its  divisions  Avas  strong  and  perfect. 
5.  All  the  aneurismal  signs  ceased  on  compressing  the  common  femoral  artery, 
and  returned  on  removing  the  pressure. 

The  only  disease  Avith  Avhich  an  aneurism  of  the  deep  femoral  artery  can 
readily  be  confounded  is  pulsating  sarcoma  of  the  femur,  ddie  diagnosis  from 
this  must  be  left  to  the  surgical  tact  of  the  practitioner. 

In  the  Treatment  of  the.se  aneurisms,  the  Surgeon  has  the  choice  of  three 


Fig.  490. — False  Aneimsm  of  a, 
Perforating  Ai-tery. 

1.  Coiiuiion  Femoral. 

2.  Superficial  Femoral. 

3.  Deep  Femoral. 

4.  Aneurism,  cut  open. 


’ former  editions  tliis  rase  wa.s  flescrilied  ns  an  aiiciiriHm  of  tlie  Profunda,  but  careful  re-examination 
or  the  prcjiaration  hIiows  it  to  be  one  of  a perforating  artery. 
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metliods  ; viz.,  compression  in  the  ^roin,  and  lif>-ature  of  the  external  iliac,  or 
of  tlie  common  femoral.  If  the  common  femoral  ever  should  he  ligatured  for 
aneurism,  this  appears  to  me  to  be  the  case  best  suited  for  it.  But  the  choice 
between  the  ligature  of  this  artery  or  of  the  external  iliac  must  in  a great 
measure  depend  upon  the  Surgeon’s  judgment  as  to  the  relative  expediency 
of  either  operation,  and  on  the  height  to  which  the  aneurism  extends  up  the 
groin.  But  neither  artery  should  be  ligatured  until  compression  has  been 


fairly  tried  and  has  failed.  This  may  be  done  digitally  or  by  Carte’s  instru- 


ment, where  the  artery  passes  over  the  brim  of  the  pelvis.  It  is  especially 
likely  to  succeed  in  aneurism  of  the  profunda,  owing  to  the  shortness  of  the 
trunk  and  the  way  in  which  it  breaks  up  into  many  anastomosing  branches. 
Hence  there  is  not  a free  current  of  blood  passing  from  one  large  vessel  of 
entry  to  another  of  exit,  but,  as  it  is  broken  up  and  has  to  filter  out  through 
a number  of  minor  vessels,  its  coagulation  may  readily  be  brought  about.  In 
the  case  treated  by  me,  compression  effected  a cure  in  twenty-four  hours, 
though  the  aneurism  was  very  large  and  active. 

Aneuris^is  op  the  Superficial  Femoral  axd  Popliteal  Arteries. — 
These  occur  commonly  about  the  middle  period  of  life,  and  are  almost  inrari- 
ably  met  with  in  males,  being  at  least  twenty  times  more  frequent  in  them 
than  in  women.  Both  sides  are  affected  with  equal  frequency,  and  occasionally 
at  the  same  time.  According  to  Crisp,  sailors  would  appear  to  be  more  liable 
to  this  variety  of  the  disease  than  any  other  class.  These  aneurisms  are  most 
fi’equently  sacculated  ; in  the  ham  they  are  always  so,  but  in  the  thigh  they 
are  sometimes  tubular. 

Symptoms. — The  symptoms  of  Femoral  Aneurism  present  nothing  pecu- 
liar ; the  tumour  usually  enlarging  with  considerable  rapidity,  with  all  the 
characteristic  signs  of  the  disease,  and  assuming  a pretty  regular  ovoid  shape. 
Popliteal  Aneurism  usually  commences  with  stiffness  and  a good  deal  of 
pain  about  the  ham  and  knee,  which  I have  more  than  once  seen  mistaken  for 
rheumatism  ; in  fact,  so  commonly  does  this  happen  that  the  Surgeon  should 
never  fail  to  pass  his  hand  behind  and  examine  the  ham  in  every  case  of 
persistent  “ rheumatic  ” pain  in  the  knee.  There  is  also  a difficulty  iu  straight- 
ening the  limb,  which  is  generally  kept  semi-flexed.  The  tumom*  increases 
usually  with  great  rapidity,  and  has  a great  tendency  to  become  diffused  ; 
these  conditions  will,  however,  materially  depend  on  the  side  of  the  artery 
from  which  it  springs.  When  it  arises  from  the  anterior  aspect,  next  the  bone, 
it  increases  slowly,  being  compressed  by  the  firm  structures  before  it.  In  this 
case,  however,  there  is  the  great  danger  that,  by  its  pressure  upon  the  bones 
and  knee,  it  may  give  rise  to  caries  and  destruction  of  the  joint.  When  it 
springs  fi-om  the  posterior  part  of  the  artery,  wh.ere  it  is  uncompressed,  it  in- 
creases rapidly,  and  may  speedily  become  diffuse.  The  diffusion  of  an  aneurism 
in  this  situation  may  take  place  in  two  directions.  If  it  be  femoro-popliteal,  it 
may  give  way  into  the  general  areolar  tissue  of  the  thigh,  the  blood  diffusing 
itself  as  high  perhaps  as  Scarpa’s  triangle.  When  it  is  confined  to  the  ham,  it 
may  give  way  either  under  the  integuments,  and  into  the  superficial  structui’cs 
of  the  limb,  or  else  under  the  deep  fascia  of  the  leg,  where  it  will  compress  the 
posterior  tibial  nerve  and  artery.  In  all  cases,  the  diffusion  of  popliteal 
aneurism  is  likely  to  be  followed  by  gangrene. 

Diagnosis. — The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.  In  dis- 
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tiiii,niishinw  it  from  chronic  ahsccss,  uo  serious  difficulty  can  well  be  experienced ; 
but  it  may  hapi)eii  that,  when  an  aneurism  has  suppurated,  considerable  diffi- 
culty arises  in  determining  its  true  nature — whether  it  be  merely  an  abscess 
or  not.  Oil  such  cases  as  these,  the  state  of  the  circulation  in  the  lower  part 
of  the  limb  will  throw  mucli  light.  Bursal  tumours,  often  of  large  size  and 
miiltilocular,  are  not  unfreijuently  met  with  in  the  ham  ; but  I have  never 
i found  any  great  difficulty  in  determining  their  true  nature,  their  elasticity  and 
i roundness,  together  with  their  mobility  and  want  of  pulsation,  being  sufficiently 
i indicative  of  their  character.  The  most  serious  diagnostic  difficulty  may  arise 
I from  confounding  solidified  aneurisms  of  the  ham  with  solid  tumours,  of  a sar- 
i comatous  character,  springing  from  the  tibia  and  femur  ; and  I have  Icnown 
j one  case  of  aneurism  in  this  condition,  in  which  amputation  was  performed  on 
i the  supposition  of  its  being  a solid  tumour  (Fig.  447). 

j Treatment. — 'fhe  treatment  of  femoral  and  popliteal  aneurism  may  be  con- 

ducted  either  by  compression  or  by  ligature  of  the  vessel  leading  to  the  sac. 
j,  As  a general  rule,  for  the  reasons  already  stated,  compression  should  be 
employed  in  preference  to  ligature ; but  cases  do  arise  in  which,  from  the 
failure  of  compression,  or  for  other  reasons,  it  becomes  necessary  to  ligature 
the  femoral  artery. 

The  T reatment  hi/  Compression  is  peculiarly  applicable  to  these  aneurisms,  and 
indeed  it  is  to  them  that  it  has  chiefly  been  employed.  I need,  therefore,  say 
nothing  special  about  it  here,  but  would  refer  the  reader  to  Chapter  XLIIL, 
page  18;"),  for  a description  of  the  subject. 

Flexion  of  the  knee,  which  may  be  considered  a modification  of  compression, 
is  applicable  to  these  cases  also,  either  alone  or  in  combination  with  compres- 
sion of  the  main  trunk.  It  is  peculiarly  applicable  in  those  cases  in  which 
the  aneuri.sm  is  situate  entirely  in  the  ham  (see  page  147). 

Ligature  of  the  Common  Femoral. — In  looking  at  the  femoral  artery, 
4 might  at  first  be  supposed  that  the  common  trunk,  situated  superficially 
'between  Poupart’s  ligament  and  the  origin  of  the  profunda,  would  be  the  most 
convenient  situation  for  the  application  of  the  ligature  ; but  experience  has 
shown  that  deligation  of  the  vessel  here  is  by  no  means  a successful  operation, 
’^specially  when  undertaken  for  aneurism.  This  arises  from  the  shortness  of 
ffie  tnink  rendering  it  necessary  to  tie  the  artery  in  close  proximity  to  the 
collateral  branch  that  will  constitute  the  most  direct  and  immediate  agent  in 
he  anastomosing  supply, — viz.,  the  deep  femoral,  so  that  the  internal  coagulum 
vould  not  readily  form.  In  addition  to  this,  a number  of  small  inguinal 
)runches,  the  superficial  epigastric  and  circumflex  ilii,  the  superior  and  inferior 
external  pudic,  and  very  commonly  one  of  the  circumflex  arteries  of  the  thigh, 
nore  especially  the  internal,  arise  from  the  common  trunk  in  its  short  course ; 
-nd  these  vessels,  though  small  in  size,  constitute  a source  of  great  embarrass- 
nent  to  the  Hurgeon  during  the  operation  ; for,  if  wounded  near  their  origin, 
hey  bleed  most  furiously,  and  are  a cause  of  considerable  danger  afterwards, 

>y  interfering  with  the  proper  plugging  of  the  vessel.  The  ligature  of  the 
fnimon  femoral  has,  however,  several  advocates,  more  particularly  in  Ireland, 
'•here  the  operation  has  of  late  years  been  done  nine  times,  for  wound  and 
neurism,  with  six  recoveries  and  three  deaths.  The  successful  cases  were  as 
rilowR  : Porter,  sen.,  three;  (1.  If.  Porter,  one;  Smyly,  one;  Macnamara. 

In  the  American  war,  however,  the  ojieration  is  reported  to  have  been 
erformedin  eighteen  ca.ses  with  only  four  recoveries;  and  Harwell  states  that 
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out  of  tliirty-oiie  cases  in  which  the  artery  ^vas  tied  for  aneurism,  luemorrha^'-e 
occurred  in  eighteen,  and  of  these  twelve  died. 

The  vessel  may  be  reached  by  a vertical  or  a transverse  incision  ; of  these 
the  former  is  preferable.  The  incision  commences  at  Poupart’s  ligament,  at  a 
point  midway  between  the  symphysis  pubis  and  anterior  superior  iliac  spine, 
and  is  carried  downwards  in  the  line  of  the  artery  for  about  two  inches  ; the 
skin,  fat,  and  superficial  fascia  are  divided,  and  the  lymphatic  glands  removed 
or  turned  on  one  side.  The  fascia  lata  is  then  divided,  and  the  crural  sheath 
exposed.  This  must  be  carefully  opened  over  the  artery,  and  the  needle  passed 
from  the  inner  side.  The  femoral  vein  lies  to  the  inner  side,  and  the  anterior 
crm-al  nerve  a short  distance  away  on  the  outer  side.  The  origin  of  the 
branches  is  very  uncertain  ; the  Surgeon  must  select  that  part  of  the  vessel 
for  ligature  which  is  most  distant  from  any  branch. 

The  statistics  of  this  operation  are  so  unfavourable,  especially  when  per- 
formed for  aneurisms,  and  secondary  hemorrhage  has  been  so  frequent  and 
fatal  an  occurrence,  in  several  cases  requiring  ligature  of  the  external  iliac  for 
its  arrest,  that  I do  not  think  it  is  advisable  to  have  recourse  to  this  operation 
in  preference  to  ligature  of  the  external  iliac  ; and  it  may  be  laid  down  as  a 
rule  in  surgery,  that  in  all  those  cases  of  aneurism  that  are  situated  above  the 
middle  of  the  thigh,  in  which  compression  has  failed  and  sufficient  space  does 
not  intervene  between  the  origin  of  the  deep  femoral  and  the  upper  part  of 
the  sac  for  the  application  of  a ligature  to  the  superficial  femoral,  the  external 
iliac  should  be  tied. 

Ligature  of  the  Superficial  Femoral. — The  superficial  femoral  artery, 
in  its  course  from  the  origin  of  the  deep  femoral  to  the  apertm’e  in  the  tendon 
of  the  adductor,  is  divided  by  the  crossing  of  the  sartorius  muscle  into  two 
portions  of  unequal  length,  which  have  different  relations  to  neighbouring  ' 
structures.  The  upper  division  of  the  artery,  which  lies  above  the  anterior  : 
margin  of  the  muscle,  is  of  most  interest  to  the  kSurgeon,  as  it  is  in  this  part  ; 
of  its  course  that  it  is  invariably  ligatured  in  cases  of  aneurism.  It  is  true  | 
that  John  Hunter,  in  the  operation  which  he  introduced  for  popliteal  aneurism,  j 
exposed  and  tied  the  vessel  in  the  middle  third  of  the  thigh  ; but  his  example  j 
has  not  been  followed  by  modern  Surgeons,  on  account  of  the  far  greater  | 
difficulty  in  reaching  the  vessel  here  than  in  the  first  part  of  its  course.  The 
superficial  femoral,  where  it  lies  in  Scarpa’s  triangle,  being  covered  merely  by 
the  common  integument,  the  superficial  fascia  and  the  fascia  lata,  may  be 
reached  by  as  simple  an  operation  as  any  that  the  Surgeon  has  to  perform  for 
the  ligature  of  the  larger  vessels.  The  line  to  the  artery  is  taken  as  follows. 
The  leg  is  flexed  and  the  thigh  rotated  outwards.  The  Surgeon  marks  a point 
exactly  midway  between  the  anterior  superior  spine  of  the  ilium  and  the 
symphysis  pubis.  From  this  he  draws  a line  to  the  most  prominent  part  of 
the  inner  condyle  of  the  femur.  The  point  selected  for  tying  the  artery  must 
be  about  five  inches  below  Poupart’s  ligament,  as  the  ligature  will  then  be  at 
a safe  distance  from  the  profunda,  the  longest  recorded  point  of  on’gin  of  that 
vessel  being  four  inches  below  the  ligament.  The  incision  (Fig.  Jin)  is  made 
in  the  line  above  indicated,  and  should  be  from  three  to  six  inches  in  length, 
according  to  the  amount  of  subcutaneous  fat.  It  must  be  so  arranged  that 
the  point  selected  for  the  application  of  the  ligature  shall  be  in  the  middle  of 
its  length.  The  skin  and  superficial  fascia  having  been  divided,  the  fascia 
lata  is  exposed  and  opened  to  the  same  extent  as  the  incision  in  the  integu- 


I 


LIGATURE  OF  THE  SUPERFICIAL  FEMORAL. 


245 


merits  ; the  muscular  fibres  of  the  sartorius  now  come  into  view.  If  the 
incision  have  been  made  too  far  inwards  it  is  possible  that  the  adductor  longus 
may  be  exposed  instead  of  the  sartorius  ; the  error  is  readily  recognizied  by 
observing  the  direction  of  the  fibres,  those  of  the  adductor  being  downwards 
and  outwards,  and  those  of  the  sartorius  downwards  and  inwards.  The 


edges  of  the  wound  in  the  fascia  being  held  apart  with  blunt  hooks, 
the  sartorius  is  seized  in  the  forceps  and  drawn  outwards,  the  fibres  of 
the  areolar  tissue  surrounding  it  being  touched  Avith  the  edge  of  the 
scalpel,  if  necessary,  until  its  inner  edge  comes  into 
view.  If  the  operation  be  performed  a little  higher 
than  usual,  or  if  the  sartorius  be  feebly  developed,  its 
inner  edge  may  come  into  A’iew  as  soon  as  the  fascia 
lata  is  divided.  The  edge  having  been  found,  the 
muscle  must  be  turned  outAvards  and  held  on  one  side 
with  a copper  spatula.  A little  loose  areolar  tissue  must 
then  1x3  cleared  aAvay  from  beneath  it  with  the  handle 
of  the  scaljAel,  and  the  sheath  of  the  vessels  comes 
clearly  into  vicAv.  ddic  sheath  must  be  ciautiously 
opened,  a small  hole  being  made  in  it  as  in  the  diagram 
(Fig.  402).  It  must  bo  remembered  that  after  the 
fascial  sheath  common  to  the  artery  and  vein  has  been  rig.  vx*.— Diagnimof  the 
opened,  there  is  still  the  ])i’oper  sheath  of  the  artery  to 
be  divided  before  the  ligature  can  be  safely  ])asscd.  The  torius;  /.  femomi  aheath; 
vein  lies  beneath  the  artery,  and  consequently  the 
needle  may  be  pa.ssed  from  the  inner  or  outer  side  indifferently  ; it  should  be 
passed  unarmed,  and  then  be  threaded  and  AvithdraAvn.  Usually,  no  nci’A’C  is 


Fig.  491  — Ligature  of  the  Sui>erflcial  Femoral  Artery. 
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seen  during  the  operation,  but  tlic  internal  saplienous  occfisionally  comes  into 
view,  and  must  be  avoided.  After  tlie  operation  a drainage-tul)C  should  be 
inserted  in  such  a Avay  that  its  end  sliall  lie  beneath  the  sartorius,  and  tlie 
Avound  is  closed  Avith  sutures.  The  limb  is  then  semi-flexed,  somewhat  raised, 
and  laid  on  its  outer  side  and  Avrapped  in  soft  flannel  or  cotton  avooI.  The 
severe  pain  Avhich  is  usually  complained  of  about  the  knee  after  tightening 
the  ligature  may  be  relieved  by  a full  dose  of  opium. 

In  this  operation  there  are  seA'^eral  i)oints  of  considerable  importance  that 
require  special  attention.  1.  The  incision  should  be  made  directly  in  the 
guiding  line  of  the  artery,  care  being  taken  not  to  incline  it  iiiAvards  in  the 
direction  of  the  sartorius.  2.  In  cutting  doAvn  upon  the  artery,  the  saphenous 
vein  should  be  avoided,  by  taking  care  not  to  make  the  incision  too  far  iii- 
Avards.  Any  parallel  venous  branch  that  may  be  met  AAuth  must  be  draAvn  on 
one  side.  3.  After  the  sheath  has  been  opened,  it  aauII  sometimes  be  found 
that  a rather  large  muscular  branch  is  given  off  from  the  artery  at  about  the 
part  Avhere  it  AA'as  intended  to  ligatm’e  it ; if  so,  this  must  be  carefully  avoided, 
as  AA^ell  as  any  small  veins  that  cross  the  main  trunk  in  this  situation.  4.  The 
ligature  should  not  be  applied  less  than  four  inches  beloAv  Poupart’s  ligament, 
so  that  sufficient  space  may  intervene  betAveen  the  origin  of  the  deep  femoral, 
Avhich  is  usually  from  one  or  tAvo  inches  beloAV  the  crural  arch,  and  the  point 
deligated,  to  admit  of  the  formation  of  a proper  coagulum  in  the  A’essel.  It 
has,  howe\"er,  happened  that  the  ligature  has  been  placed  within  three-quarters 
of  an  inch  of  the  origin  of  the  deep  femoral,  without  any  injurious  conse- 
quences resulting.  5.  The  greatest  care  must  be  taken  not  to  Avound  the 
femoral  vein,  Avhich  lies  behind  the  artery  in  the  situation  in  which  a ligature 
is  usually  applied.  If  the  A’essel  is  tied  a little  higher  than  usual,  the  vein 
will  be  toAvards  the  inner  side,  and  then  the  needle  must  be  passed  fi’om  within 
outAvards.  Wounding  the  A’ein  is  best  avoided  by  thoroughly  cleaning  the 
artery  ; the  Avhite  external  coat  must  be  thoroughly  exposed,  and  Avhile  the 
needle  is  being  passed  the  sheath  should  be  put  thoroughly  on  the  stretch, 
the  Sm'geon  holding  the  edge  of  the  opening  on  the  side  from  Avhich  he  is  ■ 
passing  the  needle,  A\diile  the  assistant  catches  the  opposite  side  in  a pair  of 
forceps  and  draws  gently  upon  it.  In  passing  the  needle,  its  end  should  be 
kept  very  close  to  the  artery,  and  made  to  circle  round  it.  The  vein  is  : 
generally  perforated  by  dipping  the  needle  too  deeply  and  losing  the  contact  | 
between  it  and  the  artery.  When  the  needle  is  brought  up  on  the  outer  side  j 
of  the  artery,  a small  portion  of  the  sheath  is  sometimes  pushed  up  by  it ; this 
must  be  torn  by  pinching  it  Avith  the  forceps,  Avhen  the  needle  may  be  carried 
round  the  vessel. 

Results. — Ligature  of  the  femoral  artery  for  popliteal  aneurism  is  an 
operation  that  has  been  so  frequently  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  complications  or 
sequelm  of  unusual  interest  or  severity  ; hence,  but  little  importance  can  he 
attached  to  any  statistical  deductions  from  reported  cases  as  to  the  fatality  of 
this  operation,  although  they  may  serve  as  a rough  estimate  of  the  proportion 
maintained  betAveen  the  different  accidents,  such  as  hjemon-hage,  gangrene. 
&c.,  that  folloAv  it.  That  the  ligature  of  the  femoral  artery  is  attended 
with  more  success  than  that  of  any  of  the  other  large  trunks,  can  admit  of 
no  doubt.  This  is  not  only  in  accordance  Avith  the  general  experience  of 
Surgeons,  but  is  confirmed  by  the  statistics  of  i)ublishcd  cases,  even  AAuthout 


LIGA  TURK  OF  FEMORA  L— RESULTS— A CC I DENTS. 


247 


making  allowance  for  the  probability  of  more  t)f  the  unsuccessful  than  suc- 
cessful having  been  recorded.  Thus  of  110  instances,  collected  by  Crisp,  in 
which  the  femoral  artery  had  been  ligatured  for  poiditeal  aneurism,  only 
twelve  are  reported  to  have  died  ; amongst  these,  four  deaths  were  caused  by 
secondary  luemorrhage,  three  by  gangrene,  and  the  others  by  phlebitis,  tetanus, 
chest-disease,  &c.  Higher  rates  of  mortality  are,  however,  given  by  other 
authom  ; thus,  Norris  states  that  nearly  one  in  four  die  after  this  operation  ; 
Hutchinson  finds  that  of  thirty-three  cases  operated  on  in  London,  ten  were 
I fatal,  live  deaths  resulting  from  gangrene.  Holmes’s  statistics,  Avhich  are 
i extremely  valuable  as  being  collected  directly  from  hospitals  and  not  from 
published  cases,  show  very  favourable  results.  Of  eighty-seven  cases  in  Avhich 
1 the  operation  was  performed  for  femoral  or  popliteal  aneurism,  thirteen  died, 

and  in  three  the  operation  failed  to  cure  the  disease.  Grangrene  occurred 
twice,  and  suppuration  of  the  sac  not  once.  Of  the  deaths,  one  was  from 
I small-pox,  two  from  wound  of  the  vein  and  phlebitis,  three  from  pymmia,  one 

from  gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the  rest 
fr-om  various  other  causes.  Harwell  has  collected  also  from  hospital  reports 
07  cases  occurring  in  the  ten  years  1870  to  1879  inclusive.  Of  these  10 
died.  Most  of  the  deaths  occun-ed,  however,  in  the  fii'st  half  of  this  period,  in 
I which  32  cases  were  operated  on,  with  7 deaths  and  2 amputations  ; while  in 

I the  second  half,  out  of  35  cases  there  were  3 deaths  and  no  amputations.  Harwell 

has  also  contrasted  the  results  with  reference  to  the  various  materials  used  as 
ligatures.  He  finds  that  in  14  cases  silk  was  used,  of  these  3 died,  1 of 
rupture  of  an  aneurism  at  the  site  of  ligature,  1 of  secondary  hmmorrhage  and 
1 of  pymmia,  and  in  1 case  the  anemlsm  relapsed.  In  27  cases  catgut  Avas 
used,  of  these  G died  and  3 relapsed.  Of  the  deaths,  1 ai’ose  fr'om  causes  un- 
I connected  Avith  the  operation,  2 of  secondary  liaBinorrhage,  and  2 after  retying 
for  relapse  or  aneurism  at  the  site  of  ligature.  In  4 cases  the  ox-aorta  ligature 
I was  msed  successfully.  The  catgut  used  some  years  ago  Avas  someAvhat  un- 
ceitain  in  its  quality,  and  in  one  of  the  cases  in  Avhich  secondary  hmmorrhage 
occuiTcd,  it  AA'as  applied  Avithout  antiseptic  precautions,  and  consequently 
differed  but  little  from  the  old  silk  ligature  in  its  properties.  It  remains  to 
be  determined  Avhat  form  of  ligature  gives  the  best  results — Avhether  catgut 
prepared  according  to  the  later  methods  {vide  Vol.  I.,  p.  420),  carbolized  silk, 
or  the  ox-aorta,  applied  in  such  a Avay  as  not  to  divide  the  inner  and  middle 
coats.  There  is  little  doubt  that  the  Ioav  death  rate  of  the  later  period  is  due 
to  improvement  in  the  ligature  and  in  the  after-treatment  of  the  Avound,  and 
there  is  eA'ery  reason  to  hope  that  it  Avill  at  least  be  maintained,  and  probably 
Ixj  further  reduced. 

Accidents. — Wound  of  the  Femoral  Vein  is  Avithout  doubt  the  most 
serious  accident  that  can  happen  in  the  operation  for  ligature  of  the  superficial 
femoral  artery,  and  is  one  of  Avhich  there  is  especial  risk  when  recourse  is  had 
to  this  operation  for  aneurism  ; as  in  this  disease  the  fine  areolar  tissue  Avhich 
naturally  connects  the  tAVO  vessels  often  becomes  thickened  and  indurated,  in 
consequence  of  chronic  inflammation  extending  U])wards  from  the  sac  to 
the  sheath  of  the  vessels.  It  is  best  aA’oided  by  ])assing  the  needle  in  the  Avay 
that  has  been  already  recommended,  unarmed  and  Avithout  the  euqiloyment  of 
force.  This  accident  is  almost  invariably  fatal,  there  being  but  very  feAV 
instances  on  record  in  which  ])atients  have  survived  it  ; death  usually  result- 
ing from  septic  phlebitis,  or  the  sui)ervention  of  gangrene,  d'he  true  cause  of 
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the  fatal  result  in  these  cases  was  first  ])oiiite(l  out  by  Hadweii,  who  showed 
that,  Avheu  the  yeiu  is  Avouuded  by  the  aneurism-needle,  it  is  transfixed  at  two 
points,  between  which  the  thread  is  drawn  across  ; and  when  this  is  tied,  a 
segment  of  the  vein  is  necessarily  included  with  the  artery  in  the  noose.  It  is 
this  inclusion  of  the  ligature  within  a portion  of  the  vein,  where  it  acts  like  a 
seton,  and  keeps  up  constant  irritation,  that  occasions  thrombosis  and  subse- 
quent disintegration  of  the  clot  in  the  interior  of  the  A'essel ; and  it  is 
consequently  this  circumstance,  and  not  the  mere  wound  of  the  vein,  that 
determines  the  great  fatality  of  this  accident.  Guided  by  this  view,  the  treat- 
ment becomes  obvious.  It  consists  in  removing  the  ligature  at  once,  and 
thus,  by  taking  away  the  source  of  irritation,  converting  the  wound  into  a 
simple  puncture  of  the  vessel,  which  readily  heals.  The  Surgeon  should, 
therefore,  as  soon  as  the  accident  is  perceived,  withdraw  the  ligature,  and, 
opening  the  sheath  about  half-an-inch  higher  up,  re-apply  it  to  the  artery 
there.  The  hgemorrhage  from  the  punctured  vein  readily  ceases  on  the  appli- 
cation of  a compress. 

The  occurrence  of  Secondary  Haemorrhage  after  the  ligature  of  the 
superficial  femoral  is  a troublesome  accident,  and  one  in  which  the  Sui’geon, 
to  use  Fergusson’s  expression,  “ will  most  assuredly  find  himself  in  an  eventful 
dilemma  ; ” and  in  which  it  is  necessary  that  his  line  of  action  should  have 
been  well  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  such  an  event  takes  place.  In  cases  of  this  kind  four  lines  of 
treatment  present  themselves,  viz.  : the  employment  of  pressure  ; ligature  of 
the  vessel  at  a higher  point ; deligation  of  the  bleeding  artery  in  the  wound  ; 
or  amputation  of  the  limb. 

Pressure  may  be  applied  by  placing  a graduated  compress  of  lint  or  com- 
pressed sponge  over  the  bleeding  orifice,  and  fixing  it  there  firmly  by  a horse- 
shoe tourniquet.  This  mode  of  treatment,  although  extremely  uncertain, 
occasionally  succeeds ; should  it  not  do  so,  however,  and  bleeding  recur  a 
second  time,  it  is  useless  to  continue  it,  as  experience  has  shown  that  the 
haemorrhage  will  continue  until  the  patient  is  worn  out. 

Ligature  of  the  superficial  femoral  at  a higher  point,  or,  if  the  artery  have 
been  tied  too  high  for  this,  deligation  of  the  common  femoral  or  of  the 
external  iliac,  presents  itself  as  a probable  means  of  arresting  the  liEemorrhage. 
Such  an  operation,  however,  is  fraught  with  danger,  and  has,  I believe,  invari- 
ably been  followed  by  gangrene.  It  might  at  first  be  supposed  that  the  limb 
would  not  be  placed  in  a worse  situation  after  the  ligature  of  the  external  iliac, 
whether  the  superficial  femoral  had  been  previously  tied  or  not  ; the  anasto- 
mosing channels  remaining  the  same  in  either  case.  But  in  reality  it  is  not. 
so  ; for,  although  the  blood  might  find  its  way  through  the  epigastric,  the 
circumflex  ilii,  the  gluteal,  and  sciatic  arteries,  into  the  deep  femoral  and  its 
branches,  yet  from  this  point  the  difficulty  of  its  transmission  through  the 
limb  would  be  materially  increased.  If  the  superficial  femoral  be  open,  it 
serves  as  a direct  and  easy  channel  for  the  conveyance,  to  the  vessels  of  the  leg 
and  foot,  of  the  blood  brought  by  the  anastomoses.  But  when  the  superficial 
femoral  is  tied,  this  blood  must  find  its  way  through  a second  chain  of  anas- 
tomosing vessels, — those  intervening  between  the  branches  of  the  deep  femoral 
and  the  articular  arteries  of  the  knee  ; and  here  the  real  difficulty  would  arise, 
its  impulse  not  being  sufficient  to  oA’crcome  tlie  obstruction  to  its  ]iassage 
through  these  small  channels,  which  might  not  improbably  be  still  further 
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obstructed  by  the  pressure  of  the  aneurism.  Should  the  anastomosing  circu- 
lation be  sutticiently  free  to  maintain  the  vitality  of  the  limb,  it  is  not  im- 
probable that  the  recurrent  blood  ■would  escape  from  the  distal  side  of  the 
ligature,  and  thus  keep  up  the  hmmorrhage  exactly  as  in  case  of  wound.  It 
appears  indeed  that  the  femoral  artery,  in  a case  of  secondary  hmmorrhage 
after  the  application  of  the  ligature,  is  in  very  much  the  same  condition  as  an 
artery  which  has  been  wounded,  and  in  which  the  bleeding,  having  been  sup- 
pressed for  some  days,  has  returned  with  violence  : and  certainly  the  best  course 
for  the  Surgeon  to  pumie  is  the  same  practice  that  he  would  follow  in  the 
event  of  secondary  haemorrhage  occurring  from  a Avounded  vessel,  viz.,  to  cut 
iloirn  v.po7i  the  bleeding  part  and  apply  a ligature  to  it.  That  such  an  opera- 
tion is  surrounded  Avith  difficulties  cannot  be  doubted ; yet  none  Avould  present 
themselves  that  care  and  skill  might  not  overcome.  The  Surgeon  Avould  cer- 
tainly have  to  cut  into  a part  infiltrated  Avith  blood,  in  Avhich  tlie  different 
tissues  could  not  readily  be  distinguished,  and  the  vessel  when  reached  would 
be  found  to  be  inflamed  and  softened  ; yet,  by  free  dissection  aboA^e  and  below 
the  wound,  a portion  of  it  might  at  last  be  exposed,  where  its  coats  would 
hold  a ligatm'e  ; or  should  this  not  be  found,  the  Avound  might  be  firmly 
plugged  from  the  bottom  with  compressed  sponge  ; or  the  bleeding  aperture 
might  be  touched  AAdth  the  actual  cautery.  Should  these  means  fail,  it  Avould 
be  safer  to  amputate  the  limb,  than  to  endeavour  to  arrest  the  haemorrhage  in 
any  other  way. 

Gangrene  of  the  Limb  is  perhaps  the  most  fr-equent  source  of  danger 
after  ligature  of  the  femoral  artery  for  popliteal  aneurism.  It  seldom  occurs 
unless  the  tumour  be  of  considerable  magnitude,  have  become  diffused,  or 
otherAvise  interfere  seriously  Avith  the  circulation  through  the  limb.  I haA^e, 
lioweA'er,  seen  it  follow  the  operation  Avhen  the  popliteal  aiiem-ism  Avas  not 
larger  than  an  orange  ; but,  in  this  case,  there  Avas  much  mdema  and  conges- 
tion of  the  limb  before  the  operation  ; and,  on  examination  aftenvards,  it  was 
found  that  the  popliteal  vein  had  been  obliterated  by  the  pressure  of  the 
tumour.  The  gangrene  may,  in  some  cases,  be  prevented  by  the  treatment 
that  has  been  pointed  out  at  p.  443,  Vol.  I.  When  it  has  fairly  declared  itself, 
there  is  necessarily  no  resource  left  but  amputation,  and  tins  operation  is 
sufiiciently  successful  ; for  I find  that  of  fourteen  cases  in  which  it  Avas  done, 
there  Avere  ten  recoveries,  and  but  four  deaths. 

4’he  Return  of  Pulsation  in  the  Sac  after  the  operation  for  popliteal 
aneurism  is  by  no  means  of  frequent  occurrence  : yet  it  has  been  met  Avith  in 
some  instances,  and  Secondary  Aneurism  also  has  been  found  in  this  situa- 
tion. In  these  cases  the  patient  should  be  put  upon  a careful  dietetic  j)lan, 
the  limb  Ixi  kept  elevated  and  at  rest,  and  direct  pressure  a]iplied  by  means  of 
a conqiress  and  bandage.  In  this  Avay  cures  have  been  effected  by  AYishart, 
Turner,  Briggs,  and  Jfistou.  In  conjunction  Avith  such  treatment,  or  in  the 
event  of  its  not  siilficing,  the  compression  of  the  common  femoral  artery  as  it 
])asses  oA'er  the  ])ubic  lione  AA'ould  in  all  probability  effect  a cure.  iShould  it 
not  do  so,  and  the  tumour  continue  to  increase,  threatening  to  siqipurate,  or 
to  occasion  gangrene,  amputation  Avould  be  the  sole  resource. 

If  catgut  be  used  return  of  jinlsation  may  be  due  to  premature  softening  of 
the  ligiiture.  This  is  rccogniized  liy  the  ])re8cnce  of  pulsation  at  the  point  at 
which  the  vessel  was  tied  as  Avell  as  in  the  sac.  This  is  hardly  likely  to  take 
l>lace  if  well-prepared  gut  be  used,  and  the  Avound  be  kc])t  perfectly  asciitic. 


250 


BPECIAL  ANEURISMS. 


Should  it  happen  before  the  wound  is  lioaled,  it  may  be  opened  up  again  and 
a second  ligature  applied  above  the  situation  of  the  hi-st.  Jf  the  coaS  appear 


to  have  been  damaged  by  the  first  ligature,  the  vessel  may  be  tied  on  each 
side  of  the  injured  spot.  In  some  cases  in  which  absorI>alde  ligatures  have 
been  used,  the  recurrent  pulsation  has  apj)eared  at  a much  later  pei’iod  in 
consequence  of  a restoration  of  the  lumen  of  the  artery.  Should  this  happen, 
the  artery  may  be  safely  tied  in  Hunter’s  canal,  as  was  successfully  done  by 
C.  Heath  under  these  circumstances  in  University  College  Hospital. 

Ligati^e  of  the  Temoral  Artery  in  the  Middle  of  the  Thigh 
(Hunter  s Canal).  The  point  at  which  Hunter  tied  the  artery  in  his  earlier 
cases,  was  situated  midway  between  the  groin  and  the  knee.  At  this  point 
the  artery  lies  in  the  angle  formed  by  the  vastus  internus  on  the  outer  side, 
and  the  tendons  of  the  adductor  longus  and  adductor  magnus  behind.  It  is 
covered  by  a distinct  fascia  passing  between  these  structures,  forming  with 
them  the  space  known  as  Hunter’s  canal.  The  vein  at  this  point  lies  to  the 
outer  side  of  the  artery,  and  the  long  saphenous  nerve  enters  the  canal  external 
to  the  vessels  and  crosses  them  superficially.  The  sartorius  muscle  covers  the 
fascia  closing  in  the  canal.  To  tie  the  artery  in  this  situation,  the  limb  is 
placed  in  the  same  position  as  for  the  operation  in  Scarpa’s  triangle,  and  the 
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the  artery,  but  the  incision  must  not  be  made  in  this 
line,  but  one  finger’s  breadth  internal  to  and  parallel  to 
it ; otherwise  the  edge  of  the  sartorius  is  easily  missed. 
The  incision  must  be  from  three  to  four  inches  in 
length,  and  its  middle  point  must  coinespond  to  the 
middle  of  the  thigh.  The  fascia  lata  is  exposed,  and 
opened,  and  the  sartorius  then  comes  into  view.  Its 
outer  edge  being  found,  it  is  pushed  inwards,  and  held 
on  one  side  with  a copper  spatula.  The  fascia  closing 
the  canal  is  then  seen,  and  must  be  opened  for  about 
an  inch  and  a half,  thus  exposing  the  sheath  of  the 
vessels  (Fig.  493).  If  the  saphenous  nerve  is  seen,  it  must 
be  drawn  to  one  side  with  a blunt  hook.  The  vein  does 
not  as  a rule  come  into  view,  for  as  the  limb  is  lying  on  its 
outer  side  it  is  beneath  the  aitery  and  concealed  by  it. 
The  sheath  of  the  artery  is  then  carefully  opened  and  the 
needle  passed  fi’om  the  outer  side,  the  same  precautions 
being  taken  as  in  the  higher  ojDeration  to  avoid  wound- 
ing the  vein.  The  ligature  should,  if  possible,  be 
placed  about  one  inch  above  the  origin  of  the  anastomotic  branch.  The 
errors  that  have  to  be  guarded  against  in  this  operation,  are,  first, 
operating  too  low  down.  It  must  be  remembered  that  Hunter  s ciinal  is 
situated  midway  between  the  groin  and  the  knee.  Secondly,  if  the  wound  be 
made  too  far  out — in  the  guiding  line  of  the  artery  instead  of  a finger  s breadth 
internal  to  it — the  outer  border  of  the  sartorius  may  be  missed,  and  the  vastus 
internus  exposed  instead.  At  this  point  there  is  usually  an  interval  in  the 
muscular  fibres  of  the  muscle  that  may  be  mistaken  for  the  edge  of  the 
sartorius.  The  error  is,  as  a rule,-  easily  recognized  by  observing  the  direction 
of  the  muscular  fibres,  those  of  the  vastus  interims  being  directed  downwards 
and  outwards,  while  those  of  the  sartorius  are  nearly  vertical,  slaiitiug  a little 


Fig.  403.  — Diagi-ani  of 
Ligature  of  the  Left  Fe- 
moral Artery  in  Hunter’s 
canal,  s.  sartorius  drawn 
inwai’ds  ; /.  fascia  closing 
the  canal,  opened  ft-eely : 
a.  the  arteiy,  with  a small 
opening  in  its  sheath  for 
the  passage  of  the  needle  ; 
s.n.  long  saphenous  nerve. 
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same  guiding  line  must  be  taken  to  find  the  course  of 
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inwards.  It  is  important  that  tlic  fascia  closing  the  canal  should  be  opened 
freely,  otherwise  should  i)iis  form,  it  may  burrow  along  the  artery  into  the 
ham. 

The  External  Iliac  Artery  may  require  to  be  tied  in  ctises  of  popliteal 
aneurism,  when  the  superficial  and  common  femorals  are  so  diseased  as  not 
to  admit  ligature.  This  occurred  once  to  me.  A gentleman  who  had  lost 
the  left  foot  and  leg  from  spontaneous  gangrene,  became  two  years  afterwards 
the  subject  of  a large  poiiliteal  aneurism  in  the  other  leg.  As  compression 
tailed,  it  was  decided  to  tie  the  superficial  femoral.  On  cutting  down  on  the 
vessel  the  coats  were  found  so  diseased,  the  artery  itself  being  cylindrically 
dilated  and  slightly  aneurismal,  that  the  operation  was  abandoned  ; and,  as 
the  common  femoral  felt  dilated  and  almost  incompressible  fi’om  calcification 
of  its  coats,  it  was  decided  to  tie  the  external  iliac.  This  I did  with  the  able 
assistance  of  Sir  W.  Fergusson,  at  a rather  high  point,  the  vessel  being  some- 
what dilated  and  calcified  lower  down.  Pulsation  recurred  in  the  tiunour  a few 
hours  after  the  operation,  the  collateral  circulation  being  very  free,  and  the 
patient  died  of  secondary  hemorrhage  on  the  fifteenth  day. 

Dourle  Popliteal  Aneurism. — In  cases  of  this  kind  the  artery  has  been 
occasionally  ligatured  with  advantage  on  both  sides,  either  simultaneously,  or, 
with  more  safety,  consecutively.  But  these  cases  appear  to  me  especially 
adapted  for  the  employment  of  pi'essure,  so  as  to  avoid  that  disturbance  of  the 
balance  of  the  circulation  which  is  certain  to  ensue  when  one  vessel  is  ligatured, 
and  which  may  act  injuriously  upon  the  opposite  aneurism.  When  the 
popliteal  aneurism  is  conjoined  with  a similar  disease  in  the  groin,  ligature  of 
the  external  iliac  is  the  proper  course  to  pursue,  and  will  effect  a cm’e  of  both 
affections. 

Diffused  Popliteal  Aneurism. — When  a popliteal  aneurism 

suddenly  becomes  dijfused,  the  patient  is  seized  with  faintness  or  sickness,  with 
pain,  numbness,  and  a hot  trickling  sensation  in  the  limb,  the  temperature  of 
which  falls  at  the  same  time  that  its  bulk  increases,  whilst  the  integument 
assumes  a white,  shining,  mottled  appearance,  with  more  or  less  purplish  dis- 
coloration. After  a time  as  the  tension  increases  inflammation  is  set  up,  and 
the  skin  becomes  red,  hot,  and  oedematous,  and  the  whole  swelling  may 
resemble  in  appearance  a large  abscess.  Diffusion  usually  occurs  after  a 
circumscribed  aneurism  has  existed  in  the  ham  for  some  weeks  or  months, 
and  on  the  occuiTence  of  some  sudden  exertion.  In  some  cases,  however,  the 
disease  appears  to  have  been  diffused  from  the  very  first,  the  coats  having 
given  way,  and  extravasation  having  taken  place  into  the  areolar  tissue  of  the 
limb,  without  previous  consolidation  of  the  parts  around  the  artery,  or  any 
attempt  at  the  formation  of  a sac.  In  these  cases  the  extravasation  into  the 
limb  may  either  be  conjoined  with  mucli  oedema  ; or  it  may  be  confined  to  the 
areolar  tissue  of  the  ham,  and  to  the  iqiper  and  back  part  of  the  leg,  or  may 
extend  downwards  under  the  muscles  of  the  calf.  When  the  patient  comes 
under  the  observation  of  the  Surgeon,  the  tumour  is  found  to  be  solid,  clastic, 
and  irregidar,  without  jiulsation  or  bruit ; the  limb  oedematous,  cold,  and  con- 
gested. The  diagnosis  of  this  form  of  aneurism  is  often  extremely  difficult, 
and  there  is  great  danger  of  confounding  it  with  siin])le  extravasation  into  the 
calf,  with  abscess,  or,  ])0ssibly,  with  malignant  tumour  of  the  leg. 

Treatment. — fl’lie  danger  attending  011  ])opliteal  aneurism  is  greatly 
increased  by  its  becoming  diffused.  In  these  circumstances  the  ligature  of 
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the  artery  usually  allbrdsbut  a slender  prospect  of  success,  the  collateral  vessels 
heiug  so  compressed  and  choked  by  the  lu'cssure  of  the  effused  l)lood  as  not  to 
admit  of  the  circulation  being  carried  on  through  them  ; hence,  in  many  of 
these  cases,  the  only  resource  left  to  the  Surgeon  is  to  amputate  the  limb. 

Amputation  for  Diffused  Popliteal  Aneurism.— The  question  of 
Amputation  in  cases  of  diffused  popliteal  aneurism  is  not  very  easily  submitted 
to  any  very  positive  or  definite  rules,  except  where  the  impending  gangrene 
is  so  evident  as  not  to  admit  of  doubt.  There  are,  however,  certain  general  con- 
siderations that  may  guide  the  Surgeon  in  deciding  on  this  important  point. 

1.  In  some  cases,  the  sac  has  either  given  way  to  a very  limited  extent ; or  i 

else  its  walls,  having  become  thin  and  expanded,  are  yielding  rapidly  under  the  ; 

pressure  of  the  blood,  becoming  confused  with  the  surrounding  parts.  Here  ■■ 

we  should  ligature  the  artery  without  delay  : for  although  it  is  but  seldom  that  i 

a limb  can  be  saved  when  once  the  blood  has  become  infiltrated  into  the  general  \ 

areolar  tissue,  yet  it  is  possible  that  such  a fortunate  occurrence  may  happen.  j 

2.  In  other  instances  the  aneurism  has  not  from  the  first  been  very  dis-  ^ 
tinctly  circumscribed.  It  has  followed  the  infliction  of  some  mechanical  1 
injury,  and  in  the  course  of  a week  or  two  has  acquired  a considerable  size,  , 

. without  definite  or  distinct  limitation,  being  solid  or  but  little  compressible. 
Such  a case  as  this  can  scarcely  be  considered,  strictly  speaking,  a diffused 
aneurism  ; but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in 
a cyst  with  defined  walls,  it  scarcely  complies  with  such  a definition,  the  fluid 
blood  being  rather  prevented  from  escaping  widely  by  a temporary  barrier  of 
coagula  entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being 
extensively  ruptured  or  completely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature,  with  a good  prospect 
of  success. 

3.  When  the  ham  is  occupied  by  a large  rapidly  increasing  tumour,  extend- 
ing perhaps  some  way  down  the  calf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no  pul- 
sation perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being  full  i 
and  even  somewhat  congested,  the  foot  oedematous  and  several  degrees  cooler  ; 
than  the  opposite  limb,  the  difficulty  of  coming  to  a decision  is  considerable. 

In  such  a case  as  this,  I think  that  the  existence  or  absence  of  distensile  ' 
pulsation  is  a circumstance  of  very  great  importance,  and  may  serve  to  guide  i 
the  Surgeon.  If  there  be  distinct  impulse  of  a distending  character,  which  j 
can  be  arrested  by  compression  of  the  femoral  artery,  with  some  diminution  of  j 
the  size  of  the  tumour,  it  is  evident  that  blood  is  being  transmitted  through  1 
the  sac,  and  that  this  contains  some  fluid  blood.  In  these  circumstances  it  , 
will,  when  the  artery  is  tied,  subside  to  a considerable  extent,  thus  allowing  | 
more  space  for  the  conveyance  of  the  collateral  circulation ; and  it  would  be  : 
but  right  to  give  the  j^atient  the  chance  of  preserving  his  limb  by  ligatming 
the  vessel. 

If,  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted 
the  jDatient’s  notice,  been  more  or  less  solid  and  incompressible  ; and,  though 
it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have  suddenly 
ceased,  the  aneurism  at  the  same  time  having  undergone  rapid  and  great 
increase  of  bulk  with  much  tension  and  hh  idity  of  the  integuments,  oedema  > 

and  coldness  of  the  limb,  Avith  a tendency  perhaps  to  vesication  and  ulcera- 
tion of  the  skin  covering  the  tumour,  there  is  no  resource  left  but  amputation. 
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It  must,  however,  be  borne  in  mind,  that  the  aneurism  may  become  dif- 
fused, and  extensively  so,  without  any  very  great  change  in  tlic  shape  and  size 
of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a position  that  the 
blood  escapes  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin, 
that  much  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 
take  ])lace. 

4,  When  a rupture  occurs  in  a part  of  the  sac  that  is  more  deeply  seated,  the 
blood  is  extravasiited  underneath  the  deep  fascia  of  the  leg,  and  is  bound  down 
bv  this  ; and  disorganization  of  the  interior  of  the  limb  may  be  the  result, 
without  much,  if  any,  change  in  its  bulk  or  in  the  colour  of  the  integuments, 
but  with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a case  as  this,  of  confounding  the  arterial  disease  with  a solid 
tumour  ; and  the  diagnosis  can  be  effected  only  by  reference  to  the  early 
history  of  the  case,  and  more  particularly  to  the  existence  or  absence  of  pulsa- 
tion at  this  period.  Indeed,  the  existence  or  absence  of  pulsation  in  these 
cases  is  of  the  utmost  importance  in  reference  to  the  question  of  treatment. 
The  pulsation  may  have  ceased  in  a case  of  diffused  popliteal  aneurism,  in 
consequence  of  the  blood  that  has  been  extravasated  being  so  confined  and 
bound  down  by  the  fascia  and  muscles  under  which  it  is  effused,  that  it  com- 
presses the  mouth. of  the  artery  leading  into  the  sac,  to  such  an  extent  as  to 
arrest  the  passage  of  blood  through  it,  either  wholly  or  so  that  it  enters  in  a 
feeble  stream  of  insufficient  force  to  communicate  an  impulse  to  the  fluid  that 
has  been  extravasated  into  the  limb.  This  pressure  may,  as  in  the  case  of 
which  an  illustration  has  been  given  (Fig.  447),  be  confined  to  the  deep  parts 
of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension  of  it,  the  blood 
being  confined  below  the  deep  fascia,  where  it  communicates  the  sensation  of 
a hard,  solid,  elastic  tumour  devoid  of  pulsation.  Attention  should  conse- 
quently not  be  too  exclusively  directed  to  the  state  of  general  tension  of  the 
surface  of  a limb,  as  this  is  by  no  means  necessarily  an  indication  of  the  state 
of  the  parts  beneath  : but  the  Surgeon  should  look  rather  to  the  presence  or 
absence  of  pulsation.  If  pulsation  still  exist,  the  blood  continues  to  find  its 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
having  yet  reached  its  maximum.  If  there  be  no  pulsation,  he  may  be  sure 
that  the  entrance  of  blood  into  the  diffused  aneurism  has  ceased  in  consequence 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  suiTounding  tissues  re-acting  on  the  mass  of  blood  effused 
Ixjneath  them.  In  such  a state  of  things  as  this,  the  vitality  of  the  lower  part 
of  the  limb  can  be  maintained  only  by  the  blood  that  may  find  its  way  through 
the  anastomosing  channels  ; and  this  may  be  sufficient  for  the  purpose  if  the 
tension  of  the  limb  be  not  general,  the  extravasation  being  confined  below  the 
deep  fascia.  If  surgical  interference  be  delayed  in  such  a case  as  this,  the  deep 
fascia  will  soon  give  way  by  over-distension  and  rupture,  and  the  blood  will  be 
infiltrated  into  the  general  areolar  tissue  of  the  limb  ; and  then,  by  coinpress- 
ing those  collateral  branches  that  have  hitherto  maintained  a feeble  circulation 
in  it,  will  infallilily  occasion  gangrene.  If,  on  the  other  hand,  recourse  bo  had 
to  ligature  of  the  main  artery,  the  anastomosing  circulation,  which  may  have 
been  barely  sufficient  to  keep  up  a feeble  vitality  in  the  leg  and  foot  will  be 
so  much  interfered  with  that  gangrene  of  the  limb  inevitably  ensues.  The 
only  resource,  therefore,  that  is  left  in  these  cases  is  to  amputate  at  once,  in 
order  that  the  patient  may  be  saved  the  shock  and  the  constitutional  disturb- 
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aiicc  occasioned  by  the  setting-  in  of  mortification,  as  well  as  the  pain  and  risk 
of  a previous  nnnecessary  0])eration. 

5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured,  of  a purplish  line,  with 
perhaps  vesications  and  much  oedema,  Avhether  the  ligature  have  been  jireviouslv 
applied  to  the  femoral  artery  cr  not,  or  whatever  the  condition  of  the  aneurism 
may  be,  whether  circnmscribed  or  diffused,  the  ])atient  will  stand  a better  chance 
of  ultimate  recovery  by  having  the  limb  removed  at  once  above  the  knee.  The 
part  at  which  amputation  should  be  performed  in  these  cases  is  a point  deserv- 
ing consideration.  If  the  femoral  artery  have  been  ligatured,  the  thigh  should 
be  amputated  on  a level  with  the  ligature,  the  artery  l)eing  cut  just  above  this. 
In  this  way  the  double  ri.sk  which  the  patient  would  otherwise  run  of  secondary 
hmmorrhage  from  the  seat  of  the  ligature,  as  well  as  from  the  face  of  the  stump, 
will  be  reduced  to  a single  chance  of  hsemorrhage  from  the  stump.  If  the 
amputation  be  the  primary  operation,  it  should  be  done  at  the  lower  third  of 
the  thigh,  provided  the  extravasation  be  confined  to  below  the  knee  ; or  higher 
up,  if  the  effused  blood  have  extended  above  this  joint. 

Aneurisms  of  the  Tibial  Arteries  are  extremely  rare,  except  as  the  result  of 
wound,  yet  they  are  occasionally  met  wnth ; and  in  the  museum  of  St.  George’s 
Hospital  is  a preparation  of  a small  aneurism  of  the  posterior  tibial.  I have 
seen  only  one  case  during  life,  that  of  a man  suffering  from  cardiac  and  renal 
disease,  admitted  into  University  College  Hospital  under  my  care  for  an 
anemdsm  of  the  anterior  tibial  at  the  lower  part  of  the  upper  third  of  the  right 
leg.  The  signs  were  well  marked — pulsation  forcible  and  excentric,  bruit  loud. 
Compression  was  used  without  avail ; and  as  he  was  anasarcous,  no  other 
surgical  treatment  could  be  adopted.  He  left  the  hospital  uncured. 

The  popliteal  and  tibial  arteries  sometimes  require  ligature  for  injury,  but 
very  rarely  for  disease.  The  operations  may  be  briefly  described  here. 

Ligature  of  the  Popliteal  Artery. — The  popliteal  artery  may  be  tied  at 
any  part  of  its  course.  In  the  toiver  kvo  thirds  it  can  be  reached  only  by  an 
incision  in  the  line  of  the  vessel.  The  external  saphenous  vein  will  be  found 
in  the  subcutaneous  tissue,  and  must  be  avoided.  After  dividing  the  fascia 
lata  the  internal  popliteal  nerve  must  be  found  and  dra-wn  to  the  outer  side. 
The  vein  then  comes  into  view  and  must  be  drawm  out  of  the  way,  when  the 
artery  will  be  exposed  lying  deeply  on  the  posterior  ligament  of  the  knee  joint. 
This  operation  is  never  undertaken  except  for  a womid,  and  consequently 
must  always  be  more  or  less  of  an  informal  character.  In  its  u})per  third  the 
vessel  is  reached  most  easily  fr’om  the  inner  side.  The  guiding  line  for  the 
incision  is  the  posterior  border  of  the  tendon  of  the  adductor  magnus.  The 
knee  is  flexed  and  the  limb  placed  on  its  outer  side,  and  an  incision  is  made 
from  three  to  four  inches  length  parallel  to  the  tendon  of  the  adductor  magnus 
and  immediately  behind  it.  Its  upper  extremity  should  correspond  to  the 
junction  of  the  lower  and  middle  thirds  of  the  thigh.  The  skin  and  su])er- 
ficial  fascia  are  divided,  avoiding  the  long  saphenous  nerve  if  possible,  and  the 
deep  fascia  opened.  The  edge  of  the  tendon  of  the  adductor  magnus,  which 
forms  the  first  rallying  point  in  the  operation,  is  then  sought  for.  Some 
branches  of  the  anastomotica  magna  are  di^■idcd  at  this  stage  of  the  opera- 
tion and  require  ligature.  When  the  adductor  tendon  is  found,  the  sartorius 
and  gracilis  and  inner  hamstring  muscles  are  pushed  backwards  Avith  the  finger 
and  lield  with  a copj)cr  spatula.  Care  must  be  taken  not  to  pass  the  spatula 
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Fig.  494.— Diagi'am  of  Left 
Popliteal  Ai’tery. 

A.  Popliteal  Aj’tery. 

V.  Vein. 

N.  Internal  Popliteal  Nerve. 
M.  Biceps  Muscle. 


botweeii  the  hone  and  the  arteiy,  which  is  suiToiindcd  in  this  situation  by  a 
considerable  amount  of  loose  fat.  Tliis  fat  being’  torn  through,  the  artery 
is  exposed  without  niucli  difficulty.  The  vein  and  the  internal  popliteal  nerve 
lie  to  the  outer  side  and  are  not  seen.  The  ligature 
should  not  be  applied  too  near  the  superior  articular 
branches. 

Ligature  of  the  Posterior  Tibial  Artery. — The 

line  of  direction  of  the  posterior  tibial  artery  is  from 
a point  about  one  inch  below  the  knee,  and  equidistant 
from  the  two  sides  of  the  limb,  to  a point  one  finger’s 
breadth  behind  the  inner  malleolus.  The  vessel  may 
Ixi  tied  at  any  part  of  its  course,  but  it  has  rarely 
been  undertaken  as  a formal  operation  except  about 
the  middle  of  the  calf  or  behind  the  inner  malleolus. 

In  the  middle  of  the  leg  the  posterior  tibial  artery 
should  be  tied  only  for  a wound,  and  in  such  circum- 
stances, as  a rule,  no  regular  operation  can  be  per- 
formed; but  an  incision  of  sufficient  length,  taking 
the  wound  for  its  centre,  should  be  made  through  the  gastrocnemius  and 
soleus  parallel  to  their  fibres,  when,  after  these  have  been  cut  through,  the 
deep  fascia  will  be  exposed.  This  must  next  be  opened,  when  the  artery  will 
be  found  accompanied  by  its  veins,  and  having  the  nerve  to  the  outer  side. 
From  the  depth  at  which  the  vessel  is  situated,  and  the  free  incisions  that  it 
is  necessary  to  make  through  muscular  parts,  it  is  extremely 
difficult  to  apply  the  ligature  in  this  situation.  The  later  steps 
of  the  operation  may  be  much  facilitated  by  flexing  the  leg  on 
the  thigh,  and  extending  the  foot,  so  as  to  relax  the  muscles. 

The  regular  operation  as  performed  on  the  dead  body  is 
rarely  required  on  the  living.  It  is  thus  carried  out.  The 
limb  is  flexed  and  laid  on  its  outer  side.  An  incision  is  made 
four  inches  in  length  parallel  to  the  posterior  border  of  the 
tibia  and  about  one  inch  behind  it.  The  internal  saphenous 
vein  must  be  avoided  if  its  situation  can  be  ascertained.  On 
dividing  the  deep  fascia  the  edge  of  the  gastrocnemius,  if  it 
has  not  fallen  away  to  the  outer  side  in  the  position  of  the  leg, 
will  come  into  view  and  is  to  be  pushed  to  one  side,  exposing 
the  surface  of  the  soleus.  This  is  next  to  be  divided,  the  edge 
of  the  knife  being  now  turned  tov-ards  the  iDOsterior  surface 
of  the  tibia.  After  cutting  through  about  half  an  inch  of 
muscular  tissue  a tendinous  layer  is  exposed.  This  is  the 
tendon  of  the  deep  surface  of  the  soleus,  and  forms  the  first 
important  rallying  point  in  the  operation.  The  tendon  having 
been  exposed  in  the  whole  length  of  the  wound,  it  is  picked 
up  in  the  middle  with  a pair  of  forceps  and  carelhlly  opened. 

The  ojKjrator  must  now  look  to  see  if  muscular  fibres  arise  from  its  under 
.surface.  As  a rule,  no  fibres  arise  from  the  internal  half  inch  of  the  deep 
surfar-e  of  the  tendon,  and  if  the  incision  through  it  be  made  at  this  point, 
the  space  between  the  deep  and  superficial  muscles  in  which  the  artery  lies  is 
immediately  opened.  If  the  incision  he  more  external,  the  fibres  arising  from 
the  deep  surface  of  the  tendon  must  be  divided  before  the  projier  space  is 
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Fig.  495. — 
Diagram  of  Wight 
Po.sterior  Tibial 
Artery,  belli  mi 

Inner  MalleoInV. 

A.  Posterior  Ti- 
bial Artery. 

V.  V.  \’eiiiv  co- 
mites. 

N.  Posterior  Ti- 
bial Nerve. 
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opened.  As  soon  as  this  is  reached,  tlie  outer  part  of  the  soleus  and  the 
gastrocnemius  must  be  drawn  well  outwards  with  a copper  s[)atula,  and  the 
artery  comes  into  view  with  a vein  on  each  side,  and  the  nerve  most  commonly 
to  the  outer  side.  The  vessels  are  covered  by  a thin  fascia,  and  lie  on  the 
fascia  covering  the  deep  muscles.  Care  must  be  taken  in  dividing  the  soleus 
not  to  wound  this  latter  fascia,  as  should  this  happen  the  artery  is  easily  lifted 
with  the  superficial  muscles.  The  needle  should  be  passed  from  the  side  on 
which  the  nerve  lies. 

The  posterior  tibial  artery  lehincl  the  malleolus  is  reached  by  making  a semi- 
lunar incision  about  two  inches  in  length,  curving  round  the  ])Osterior  and 
lower  part  of  the  malleolus,  and  one  finger’s  breadth  behind  it.  After  di\iding 
the  skin  and  fiit,  the  internal  annular  ligament  comes  into  view.  If  the 
guiding  line  have  been  accurately  adhered  to,  the  artery  will  appear  immedi- 
ately the  annular  hgament  is  divided.  It  has  a thick-walled  vein  on  either 
side  of  it,  which  may  be  mistaken  for  the  artery  in  a bloodless  limb,  unless  it 
be  carefully  examined.  The  nerve  lies  behind  and  external  to  the  artery,  and 
the  needle  must  be  passed  from  behind.  The  most  common  error  in  tying  this 
artery  arises  from  keeping  to  the  convex  instead  of  to  the  concave  side  of  the 
wound  while  deepening  the  incision.  The  deep  parts  of  the  incision  thus 
gradually  approach  the  malleolus,  and  the  tendons  are  reached  instead  of  the 
artery.  The  tendon  of  the  tibialis  posticus  is  that  exposed,  as  it  is  most 
superficial.  The  artery  must  then  be  looked  for  behind  this,  and  immediately 
beneath  the  annidar  Myament.  If  the  dissection  be  carried  on  past  the  sheath 
of  the  tibialis  posticus  till  the  flexor  longus  digitorum  comes  into  view,  it  will 
pass  beneath  the  artery,  which  is  then  usually  held  out  of  the  way  in  the 
posterior  blmit  hook,  and  is  thus  missed.  The  flexor  longus  poUicis  lies  so 
far  behind  the  artery  that  it  is  scarcely  possible  to  expose  it. 

The  Anterior  Tibial  Artery  may  be  tied  in  several  situations  ; but,  like 
the  posterior  tibial,  it  should  not  be  ligatured  in  the  upper  or  middle  parts  of 
the  leg,  except  for  injury.  The  difficulties  of  the  operation  are  lessened  as  the 
ankle  where  the  artery  becomes  superficial,  is  approached.  The  line  of 
direction  of  the  anterior  tibial  artery  is  from  the  inner  side  of  the  head  of  the 
fibula  to  a point  exactly  midway  between  the  two  malleoli ; and  the  course 
of  the  dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 
two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
anticus  and  extensor  communis  digitorum,  surrounded  by  veins,  and  having 
its  nerve  to  the  outer  side.  If  it  ever  be  found  necessary  to  tie  it  in  this 
situation,  an  incision  should  be  made  in  the  guiding  line  of  the  artery,  from 
four  to  five  inches  in  length.  The  deep  fiiteia  must  be  opened,  and,  if  neces- 
sary, notched  transversely.  In  the  upper  fourth  of  the  limb  the  tibialis  anticus 
arises  from  the  fascia,  which  adds  somewhat  to  the  difficulty  of  finding  the 
interval  between  the  muscles.  The  first  intermuscular  space  to  the  outside  of 
the  tibia  is  the  one  to  be  sought  for.  When  it  is  found,  the  ankle  must  he 
flexed  to  relax  the  muscles,  which  arc  then  held  apart  with  copjier  sjmtulw. 
The  artery  may  then  be  cleaned  with  a director,  and  the  needle  passed  obliquely 
beneath  it.  In  operating  high  up  in  the  limb  it  is  possible  to  slip  into  the 
space  between  the  peronei  and  the  extensor  digitorum.  This  error  is  at  once 
recognized  by  finding  a distinct  fibrous  intermuscular  septum,  no  such  struc- 
ture existing  between  the  tibialis  anticus  and  the  flexor  digitorum. 
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111  the  middle  and  lower  thirds  of  the  leg  the  artery  will  be  found  between 
the  tibialis  anticus  and  the  extensor  propriiis  pollicis  ; the  latter  muscle  does 
not,  however,  reach  the  surface  above  the  middle  of  the  leg.  The  right  space 
is  found  by  keeping  accurately  to  the  guiding  line  of  the  artery,  and,  after  the 
fascia  is  opened,  taking  the  outer  border  of  the  tibialis  anticus  as  the  guide. 
The  edge  of  the  flexor  loiigus  digitorum  is  recognized  by  its  rounded  tendon, 
reaching  considerably  above  the  middle  of  the  leg,  with  fleshy  fibres  joining  it 
on  the  outer  side. 

The  Arteria  Dorsalis  Pedis  runs  from  a point  midway  between  the  two 
malleoli  to  the  base  of  the  space  between  the  two  first  and  second  metatarsal 
bones,  and  may  be  felt  pulsating  in  this  line.  It  lies  external  to  the  tendon  of 
the  extensor  proprius  pollicis,  and  is  crossed  near  its  lower  end  by  the  internal 
belly  and  tendon  of  the  extensor  brevis  digitorum.  It  is  sometimes  absent, 
and  not  unfrequently  lies  external  to  the  line  just  mentioned.  It  is  reached 
by  an  incision  in  the  line  of  the  artery,  one  inch  and  a half  in  length,  the 
lower  end  of  which  corresponds  to  the  base  of  the  space  between  the  first  two 
; metatarsal  bones.  The  superficial  and  deep  fascia  being  divided,  the  artery 

■ may  immediately  come  into  view.  If  it  does  not,  the  inner  belly  and  tendon 
of  the  extensor  brevis  must  be  sought  for,  and  its  inner  border  followed  till 

■ the  long  extensor  is  reached.  If  the  artery  is  not  seen  passing  beneath  the 
: tendon  of  the  short  extensor,  that  muscle  must  be  forcibly  pulled  outwards 
I and  the  vessel  sought  for  beneath  it.  If  it  does  not  then  come  into  view,  it  is 

■ probably  absent.  The  termination  of  the  anterior  tibial  nerve  accompanies 
tithe  artery  when  it  is  in  its  normal  situation,  and  lies  usually  to  the  outer  side 
' of  it. 

The  Peroneal  Artery  has  been  tied  in  rare  cases  for  wound  in  the  middle 
I of  the  leg.  It  is  found  by  making  an  incision  about  three  inches  in  length  on 
: the  posterior  border  of  the  fibula,  which  is  the  first  “ rallying  point  ” in  the 
' operation.  A thhi  tendinous  layer,  forming  part  of  the  origin  of  the  soleus, 
t and  sometimes  a few  fleshy  fibres,  are  foimd  attached  to  the  bone.  On  dividing 

■ these,  the  flexor  longus  pollicis  comes  into  view.  This  is  cut  carefully  away 
from  the  posterior  surface  of  the  bone,  and  at  its  inner  edge  a tube  of  fascia 

; is  found,  in  which  the  artery  lies  between  the  flexor  pollicis  and  tibialis 
; posticus.  This  must  be  opened,  and  the  venm  comites  separated  with  a director, 

1 after  which  the  needle  is  easily  passed. 
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DISEASES  OP  THE  ORGANS  OP  SUPPORT  AND 

MOTION. 


CHAPTER  XLVI. 


INFLAMMATION  OF  BONE  AND  ITS  EFFECTS. 


GENERAL  PATHOLOGY  OP  INFLAMMATORY  AFFECTIONS  OP  BONE; 

Before  proceeding  to  consider  the  diseases  of  bone  as  they  present  them-  o 
selves  to  the  practical  Surgeon,  it  will  be  most  convenient  to  describe  the  i 
different  pathological  effects  of  inflammation  on  the  separate  structures  of  k 
which  a bone  is  composed,  viz,,  the  periosteum,  the  medulla  and  the  osseous  ti 
tissue.  The  necessity  for  this  arises  from  the  fact  that  inflammatory  aflec-  li 
tions  are  rarely  limited  to  one  of  these  structures.  Thus  inflammation  com-  I 
mencing  in  the  periosteum,  if  it  last  for  any  length  of  time,  always  produces  i| 
more  or  less  marked  changes  in  the  compact  tissue  beneath,  and  the  cancellous  I 
tissue  is  never  affected  without  the  periosteum  sooner  or  later  taking  part  in 
the  morbid  process.  I propose,  therefore,  to  describe  briefly  the  various  effects  I 
of  inflammation  as  they  manifest  themselves  in  the  different  structures  of  which  | 
a bone  is  composed,  attaching  as  far  as  possible  a definite  name  to  each  by  I 
which  it  can  be  referred  to  in  the  clinical  description  of  the  diseases  as  they  | 
occur  in  practice.  I 

The  process  of  inflammation  in  bone  is  essentially  the  same  as  in  all  other  I 
tissues — such  modifications  as  exist  being  due  solely  to  the  structure  of  the  | 
affected  part.  In  the  Chapter  on  Inflammation  it  was  pointed  out  that  in  the  I 
more  acute  or  destructive  processes  of  inflammation  the  inflamed  tissue  be-  I 
comes  infiltrated  with  new  cells,  before  which  the  original  structures  disappear.  I 
In  the  soft  parts  of  a bone,  the  medulla  and  periosteum,  this  takes  place  I 
exactly  as  in  other  tissues,  but  in  compact  bone  this  process  is  restricted  and  ! 1 
delayed  by  the  density  of  the  structure.  The  new  tissue  undergoes  the  same  . 
changes  in  bone  as  elsewhere,  it  may  soften  and  break  down  into  pus,  it  may  ' 
undergo  fatty  degeneration  and  caseation,  or  it  may  undergo  development,  the 
product  being  as  a rule  osseous,  instead  of  fibrous  tissue,  as  in  the  soft  parts. 
The  chronic  productive  inflammatory  processes  which  in  the  soft  parts  lead  to 
fibroid  induration  or  overgrowth  of  the  connective  tissue,  when  affecting  a 
bone  lead  to  the  formation  of  new  osseous  tissue,  but  the  process  is  essentially 
the  same.  As  in  other  parts  the  inflammation  may  end  in  death  of  the  > 
affected  tissue.  Acute  infective  inflammations  also  are  met  with,  and  the  : 
chronic  processes  associated  with  the  development  of  tubercle  are  common. 

All  these  inflammations  are  identical  in  character  with  those  already  described  i 
as  affecting  the  soft  parts,  such  differences  in  detail  as  exist  being  due  solely  to  i 
the  physical  peculiarities  of  the  tissue  implicated. 
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Inflammatory  Processes  in  the  PERiosTEu:\r. — The  periosteum  is  com- 
posed of  two  layei's,  the  more  superficial  of  which  consists  chiefly  of  white 
fibrous  tissue  ; tlie  deeper  contains  a large  proportion  of  yellow  elastic  tissue. 
Forming  part  of  the  deep  layer  in  immediate  contact  with  the  bone  is  a 
stratum  which  contains  numerous  cells.  In  growing  bone  these  have  the 
ordinary  appearance  of  the  cells  always  found  immediately  jjreceding  the 
formation  of  new  bone,  the  so-called  osteoblasts  ; they  are  granular  and 
somewhat  angular  in  outline.  In  adult  bone  these  are  represented  by 
flattened  cells,  but  they  readily  resume  the  form  of  osteoblasts  under  slight 
degi'ees  of  stimulation.  The  periosteum  is  extremely  vascular,  the  vessels 
breaking  up  in  it  and  entering  the  Haversian  canals  of  the  bone  beneath,  and 
numerous  nerves  may  be  traced  in  its  structure.  The  effects  of  this  structure 
in  modifying  the  process  of  inflammation  are  obvious.  The  extreme  vascu- 
laiity  of  the  membrane  favours  exudation,  and  the  inflammatory  products 
accumulate  most  abundantly  in  the  deeper  layers,  and  between  them  and  the 
bone,  beneath  the  denser  fibrous  layer.  They  penetrate  also  along  the  vessels 
into  the  Haversian  canals.  Owing  to  the  abundant  nervous  supply  and  to  the 
tension  caused  by  the  unyielding  nature  of  the  superficial  layers  of  the 
periosteum,  inflammatory  exudation  is  often  accompanied  by  very  severe  pain. 
Should  the  inflammation  terminate  in  suppuration  the  vessels  passing  from 
the  periosteum  to  the  bone  are  destroyed,  and  death  of  a portion  of  the 
compact  tissue  may  result.  This  is,  however,  by  no  means  a necessary  conse- 
quence, especially  if  the  periosteum  be  separated  only  to  a small  extent,  as  the 
blood-supply  from  the  medulla  is  sufficient  to  maintain  the  vitality  of  the 
denuded  bone.  Sloughing  of  the  periosteum  as  a result  of  inflammation  is  a 
somewhat  rare  occuiTence  owing  to  its  abundant  vascularity.  Caseation  of 
the  inflammatory  products  is  not  common  in  periostitis,  but  is  occasionally 
met  with.  Lastly,  new  bone  is  formed  with  great  readiness  in  all  chronic 
inflammatory  processes  in  the  periosteum,  the  mode  in  which  it  is  developed 
being  the  same  as  in  physiological  growth,  though  wanting  in  regularity. 
The  following  are  the  names  given  to  the  various  inflammatory  processes 
occurring  in  the  periosteum : — (1.)  Simple  Acute  Periostitis ; (2.)  Suppurative 
Periostitis,  a.  Simple  and  Localized  : h.  Infective  and  Diffuse  ; (3.)  Chronic 
Osteoplastic  Periostitis  ; (4.)  Chronic  Suppurative  Periostitis  ; (5.)  Syphilitic 
Periostitis. 

1.  Simple  Acute  Periostitis. — This  is  most  commonly  the  result  of 
injury.  The  membrane  is  redder  and  thicker  than  natural.  It  separates 
easily,  and  as  it  is  stripped  off*  fine  threads  are  seen  passing  from  it  into  the 
bone ; these  are  the  vessels  which  are  loosened  by  the  exudation  into  the 
Haversian  canals,  and  consequently  draw  out  more  readily.  On  section  the 
swollen  membrane  presents  a somewhat  gelatinous  appearance  due  to  ihc 
infiltration  of  its  structure  with  the  inflammatory  exudation  ; this  is  most 
marked  in  the  deeper  layers  next  the  bone.  Microscopic  examination  shows 
only  the  ordinary  appearances  of  inflammation — dilatation  and  fulness  of 
the  vessels  and  numerous  small  round  cells  infiltrating  the  fibrous  tissue, 
especially  its  deeper  layers.  8imple  acute  periostitis  may  end  in  resolution 
vath  a |)erfect  return  to  the  normal  condition,  or  it  may  pass  on  to  su])pura- 

tion,  but  more  commonly  it  becomes  chronic  and  assumes  the  osteo[)lastic 
form. 


Suppurative  Periostitis,  (a)  Simple  Acute  Periostitis,  resulting 
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injury  occasionally  terminates  in  suppuration.  The  ])us  forms  Ijetween  the 
membrane  and  the  bone,  and  slowly  perforates  the  fibrous  layer.  It  shows  but 
little  tendency  to  extend  beneath  the  periosteum  or  to  separate  it  widely  from 
the  bone.  It  may  be  followed  by  death  of  the  exposed  portion  of  the  compact 
tissue,  but,  as  before  stated,  this  is  by  no  means  necessary. 

{J))  Infective  Inflammation  of  the  Periosteum  is  a much  more  serious 
affection.  It  occurs  chiefly,  if  not  exclusively,  in  young  subjects.  It  termi- 
nates very  early  in  suppuration  and  the  pus  diffuses  itself  widely,  stripping 
the  periosteum  from  the  bone,  sometimes  throughout  the  whole  extent  of  the 
diaphysis.  When  it  reaches  the  epiphyses  the  inflammation  and  suppuration 
extend  in  the  growing  tissue  between  them  and  the  shaft,  and  thus  in  extreme 
cases  the  whole  diaphysis  may  lie  loose  in  the  cavity  of  a vast  abscess  enclosed 
within  the  undestroyed  fibrous  layer  of  the  periosteum  ; finally,  this  is  perfo- 
rated, and  the  pus  diffuses  itself  amongst  the  surrounding  tissues.  In  spite  of 
the  acuteness  of  the  process,  the  periosteum  very  rarely  sloughs,  and  if  exit  be 
given  to  the  pus  the  intensity  of  the  inflammation  subsides  and  the  periostitis 
assumes  the  osteoplastic  form,  new  bone  being  abundantly  deposited  beneath 
it.  Infective  periostitis  almost  invariably  leads  to  death  of  a considerable 
portion  of  the  bone  which  has  been  laid  bare  by  the  separation  of  the  mem- 
brane, but  the  extent  that  perishes  does  not  necessarily  correspond  to  that 
separated  from  its  periosteum. 

Osteoplastic  Periostitis. — This  is  essentially  a chronic  process.  It  occurs 
as  a consequence  of  the  slighter  forms  of  irritation,  or  as  a sequel  of  acute 
inflammation.  It  is  very  frequently  met  with  also  as  an  accompaniment  of 
more  deeply  seated  inflammatory  mischief,  as  of  the  medulla  or  cancellous  • 
tissue,  and  in  the  neighbourhood  of  diseased  joints.  In  young  subjects  it 
results  from  very  slight  sources  of  irritation,  being  then  merely  an  exaggera- 
tion of  the  normal  process  of  growth.  In  osteoplastic  periostitis  the  membrane 
is  thickened  and  more  vascular  than  natural.  It  separates  with  some  ease, , 
and  its  under  surface  often  feels  gritty  from  small  fr-agments  of  new  bone  that.- 
have  come  away  with  it.  Beneath  it  and  adherent  to  the  compact  tissue  is;- 
the  new  bone  formed  as  the  result  of  the  process.  Tliis  may  be  arranged  in, 
smooth  layers,  parallel  to  the  surface  of  the  bone,  in  nodules  or  in  pointed, 
processes.  When  the  nodulated  or  spiculated  masses  reach  any  considerable  t' 
size  they  are  frequently  termed  osteophytes.  The  new  bone  formed  in  the( 
early  stages  of  osteoplastic  periostitis  is  soft  and  spongy,  being  traversed  by! 
large  canals  containing  vessels  surrounded  by  round  cells.  These  canals  are  i 
set  at  right  angles  to  the  surface  of  the  bone.  As  recovery  takes  place  the  f 
new  bone  is  partly  absorbed,  the  irregular  nodular  or  spiculated  masses  are^ 
smoothed  down  and  the  remainder  gradually  increases  in  density,  till  it  be-f 
comes  indistinguishable  from  the  compact  bone  beneath.  ^ i 

Microscopic  examination  of  the  parts  involved  in  osteoplastic  periostitis  i 
shows  that  the  swollen  membrane  is  infiltrated  with  small  round  cells,  propor- 
tional in  number  to  the  acuteness  of  the  process.  In  the  deeper  layers  in  i 
contact  with  the  newly -forming  bone,  the  cells  assume  the  characteiistic 
angular  shape  and  granular  appearance  of  osteoblasts.  There  seems  to  be  a 
direct  transition  from  the  granulation-cells  infiltrating  the  inflamed  membrane 
to  the  osteoblasts.  The  new  bone  is  formed  subsequently  in  the  same  waj  as  ' 
in  normal  ossification.  Some  of  the  osteoblasts  are  supposed  to  be  transformed  i 
into  a homogenous  intercellular  substance,  which  becomes  indistinctly  fibrillatei  i 
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and  subsequently  calcified,  tlie  rcinaiiiing  cells  forming  the  bone-corpuscles. 
The  development  of  the  inflammatory  new  growth  into  bone  commences  at 
the  points  most  distant  from  the  vessels,  and  gradually  encroaches  on  them 
till  they  come  to  lie  in  channels  surrounded  by  bone  (Haversian  canals).  "We 
have  before  seen  that  the  same  changes  occur  in  the  foimation  of  callus  in  the 
repair  of  a fracture  (Yol.  I.,  p.  505),  but  in  these  circumstances  cartilage  occa- 
sionally appeal’s  before  the  development  of  bone.  This  is  never  met  with  in 
osteoplastic  periostitis  arising  from  other  causes. 

Billroth  is  of  opinion  that  the  new  bone  developed  in  osteoplastic  periostitis 
is  not  always  formed  solely  from  the  periosteum.  That  it  is  so  in  those  cases 
iu  which  the  compact  tissue  beneath  is  dead  is  of  course  evident,  but  in  other 
cases  he  believes  that  granulation-tissue  sprouting  out  of  the  openings  of  the 
' Havereian  canals  takes  part  in  the  process.  In  the  union  of  fi-actures  the 
callus  is  partly  formed  from  the  injured  soft  parts  superficial  to  the 
periosteum. 

Chronic  Suppurative  Periostitis  is  not  common,  but  occasionally  the 
• periosteum  is  found  separated  from  the  bone  by  a small  quantity  of  curdy  pus 
: such  as  is  met  Avith  in  chronic  abscesses  elsewhere.  It  is  usually  merely  a 
! secondary  process,  being  dependent  on  some  of  the  destructHe  changes  to  be 
r subsequently  described  as  commencing  in  the  bone  beneath. 

Syphilitic  Periostitis  and  Gummata  of  the  Periosteum  have  been  ah’eady 
i described  (Yol.  I.,  p.  1115). 

Any  localized  chronic  inflammatory  swelling  of  the  periosteum,  whether 
I simple  or  SAphilitic,  and  whether  accompanied  by  the  foi’mation  of  a new  bone 
j or  not,  is  commonly  termed  a node. 

iNFLAilAIATORY  PROCESSES  AFFECTING  THE  COMPACT  TiSSUE  OF  A BONE. — 
The  compact  tissue  of  bone  is  composed  of  lamellm  arranged  for  the  most  part 
■ concentrically  around  the  Haversian  canals.  Beneath  the  periosteum  the 
lamellm  lose  their  concentric  arrangement  and  lie  parallel  to  the  surface. 
Between  the  lamellfe  lie  the  bone  corpuscles  in  the  lacunm  and  from  these  the 
fine  canaliculi  pass  through  the  bony  tissue.  The  Haversian  canals  are 
narrowest  near  the  surface,  and  gradually  increase  in  size  toAvards  the  deeper 
parts,  so  that  the  compact  and  the  cancellous  tissue  gradually  merge  into  each 
other  Avithout  any  sharp  line  of  distinction  between  them.  Each  Haversian 
canal,  except  the  very  smallest,  contains  a small  artery  and  vein,  a flattened 
IjTuphatic  vessel,  and  a pale  nerve-fibre,  sun’ounded  by  a small  amount  of  delicate 
connective  tissue  containing  branched  cells.  There  is  no  reason  to  believe 
that  the  bone-corpuscles  take  any  active  part  in  the  inflammatory  processes  in 
bone  ; all  the  changes  observed  proceed  from  the  Haversian  canals.  The 
nature  of  the  tissue  in  Avhich  the  inflammation  is  taking  place  necessarily  causes 
some  modifications  in  the  phenomena.  Exudation  and  migi’ation  of  the,cor- 
pnscles  occurs  as  in  other  structures,  but  the  amount  is  someAvhat  limited  by 
the  unyielding  nature  of  the  surrounding  tissue.  The  SAA^elling  of  the  delicate 
connective  tissue  in  the  Haversian  canals  Avill  moreover  tend  to  compress  the 
vessels,  and  thus  in  acute  inflammation  of  compact  bone  death  of  the  affected 
part  is  verj-  prone  to  occur  from  aircst  of  the  floAV  of  blood  through  it.  Should 
this  not  happen,  Ave  sec  the  same  changes  occurring  as  in  other  tissues ; the  iicAv 
cells  increase  in  number  and  the  original  tissue  disappears  before  them.  In 
bone  this  process  is  necessarily  slow  on  account  of  the  density  of  the  structure, 
but  ultimately  a portion  of  the  solid  bone  may  lie  as  completely  destroyed 
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before  the  advancing  cells  as  are  the  soft  tissues  in  the  formation  of  an  abscess- 
cavity,  or  innlceration  of  the  skin.  When  recovery  takes  place  the  inflammatory 
products  develop  into  bone  instead  of  into  fibrous  tissue  as  in  the  soft  parts. 
The  compact  tissue  is  liable  also  to  chronic  inflammatory  affections  of  the 
same  type  as  those  leading  to  fibroid  induration  of  the  soft  parts,  but  in  bone 
the  product  of  the  process  is  new  osseous  tissue  which  develops  in  the  Haver- 
sian canals,  gradually  narrowing  them,  and  rendering  the  texture  more  dense 
than  natural. 

The  inflammatory  processes  observed  in  compact  bone  are  the  following  : — 
(1.)  Rarefying  or  rarefactive  osteitis  ; (2.)  Osteoplastic  or  condensing  osteitis ; 
and  (3)  Necrosis. 

Karefying  or  Rarefactive  Osteitis. — This  may  occur  as  a secondary 
elfect  of  inflammation  commencing  in  the  periosteum  or  in  the  medulla.  It  is 
observed  also  as  the  result  of  injury,  as  in  a piece  of  bone  denuded  of  its 
periosteum,  or  on  each  side  of  a fracture.  In  many  cases  its  original  cause  is 
very  obscure. 

A portion  of  compact  bone  undergoing  this  change  is  in  the  earliest  stages 
observed  to  be  slightly  redder  than  natural ; the  openings  of  the  Haversian 
canals  after  a time  become  somewhat  increased  in  size,  and  consequently  a 
larger  number  are  visible  to  the  naked  eye.  As  the  process  advances  the 
Haversian  canals  increase  at  the  expense  of  the  solid  bone  smTounding  them, 
and  when  they  reach  a sufficient  size  they  can  be  seen  to  contain  a small 
quantity  of  pink  granulation-tissue  surrounding  the  vessel.  If  a portion  of 
the  bone  at  this  stage  be  macerated  it  presents  a porous  spongy  appearance, 
almost  resembling  cancellous  tissue.  If  the  process  advance  still  further,  as  in 
the  separation  of  a piece  of  dead  bone,  the  neighbouring  enlarged  Haversian 
canals  coalesce,  the  solid  osseous  tissue  disappearing  entirely,  and  a soft  mass 
of  granulation  tissue  fills  the  space  once  occupied  by  solid  bone.  The  super- 
ficial layers  of  the  granulation  tissue  may  break  doAvn  into  pus  under  the 
same  conditions  that  give  rise  to  suppuration  elsewhere,  or,  should  the  process 
cease,  the  new  tissue  develops  into  bone  by  the  same  process  as  in  osteo-  , 
plastic  periostitis,  the  new  osseous  tissue  being  first  formed  in  connection  with  ' 
the  old.  i 

The  rarefying  osteitis  maybe  limited  to  a small  portion  of  the  bone  as  in  the  j 
separation  of  a sequestrum,  or  may  be  diffused  over  a wide  area.  In  the  latter  j 
case  it  is  more  chronic,  and,  although  rendering  the  bone  more  porous  than  | 
natural,  rarely  leads  to  its  complete  destruction  for  any  great  extent.  j 

Microscopic  examination  of  a piece  of  bone  affected  by  rarefymg  osteitis 
shows  the  following  appearances.  In  the  earliest  stage  the  vessels  are  dis- 
tended with  blood  and  numerous  cells,  probably  migrated  leucocytes,  are  found 
in  the  delicate  connective  tissue  contained  in  the  Haversian  canal.  In  a more 
advanced  stage  these  cells  are  greatly  increased  in  number,  and  the  wall  of  the 
canal  is  seen  to  have  been  consumed  away  before  them.  The  destruction  of 
the  osseous  tissue  takes  place  irregularly  in  excavated  crescentic  hollows, 
first  described  by  Howship,  and  consequently  named  Hoiuship' s ImuimF  A 
large  number  of  these  will  be  found  to  be  filled  by  cells  of  considerable  size 
containing  several  nuclei,  each  cell  corresponding  to  a lacuna.  These 
many-nucleated  cells  are  found  wherever  bone  is  being  destroyed,  whether 
from  inflammation  or  in  a physiological  process,  as  the  development  of  the 
medullary  canal,  and  they  are  supposed  to  play  some  important  pai’t  in  the  ah- 
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sorption  of  the  osseous  tissue.  For  this  reason  they  have  received  the  name  of 
osteoclasts.  They  lie  directly,  in  contact  with  the  bone,  the  rest  of  the  space 
surrounding  the  vessels  being  filled  with  the  ordinary  small  round  cells  of 
granulation-tissue.  Their  mode  of  development  and  subsequent  fate  are 
uncertain.  The  osseous  tissue  which  is  yet  undestroyed  presents  often  no 
evident  change.  The  bone  corpuscles  certainly  show  no  signs  of  taking 
any  part  in  the  process.  Should  they  show  any  change  it  is  one  of  degeneration, 
not  of  proliferation.  They  may  be  unnaturally  granular,  and  are  sometimes 
represented  merely  by  an  oil-globule,  or  a mass  of  fat  granules.  They  can  in 
most  cases  be  seen  to  be  unaltered  until  the  lacunm  in  which  they  lie  are 
opened  by  the  advancing  absorption  of  the  osseous  tissue,  and  after  that  their 
fate  is  unknown. 

"When  the  destructive  process  has  advanced  far  enough  to  form  a consider- 
able space  filled  with  granulation-cells  around  the  original  vessel  of  the 
flaversian  canal,  new  capillary  loops  are  formed  penetrating  amongst  the  new 
tissue,  just  as  in  the  development  of  granulation-tissue  in  a wound. 

The  destruction  of  bone  by  the  pressure  of  a tumour  or  an  aneurism,  or  its 
infiltration  by  a malignant  gi’owth,  is  carried  out  by  the  same  process  as  that 
just  described,  but  in  the  former  case,  when  the  Haversian  canals  have  become 
sufliciently  enlarged,  the  special  elements  of  the  tumour  penetrate  into  them, 
displacing  the  granulation-tissue.  The  compact  tissue  may  in  like  manner 
be  invaded  by  the  specific  tissue  of  a syphilitic  gumma. 

Various  terms  are  applied  clinically  to  this  rarefying  osteitis  under  its 
different  modifications.  When  the  process  is  widely  diffiised,  a large  part  of 
the  shaft  of  a bone  being  rendered  more  porous  than  natm’al  without  complete 
destruction  of  the  bony  tissue,  it  is  sometimes  termed  inflammatory  osteoporosis. 
When  only  a localized  area  is  affected,  as  in  the  separation  of  dead  from  living 
bone,  with  complete  destruction  of  the  osseous  tissue,  and  subsequent  formation  of 
pas  from  the  granulation- tissue  replacing  it,  it  is  termed  simple  ulceration  of 
hone.  When  it  occiu's  as  the  result  of  the  infiltration  of  the  compact  tissue  by 
a sub-periosteal  gumma  followed  by  softening  and  suppuration  of  the  new  growth, 
it  is  described  as  syphilitic  caries. 

Osteoplastic  Osteitis  or  Osteo-sclerosis. — This  is  always  an  extremely 
chronic  process.  It  may  occur  as  a sequence  of  diffuse  rarefactive  osteitis,  or 
as  the  secondary  result  of  some  central  mischief  occurring  in  the  cancellous 
tissue  or  medulla,  or  as  a consequence  of  syphilis.  Osteoplastic  osteitis  is 
characterized  by  a development  of  new  bone  in  the  connective  tissue  surround- 
ing the  vessels  in  the  Haversian  canals.  The  mode  of  formation  of  the 
osseous  tissue  is  the  same  as  in  osteoplastic  periostitis.  As  the  result  of  the 
process  the  bone  becomes  greatly  increased  in  density,  frequently  with  complete 
obliteration  of  many  of  the  Haversian  canals.  This  may  even  go  on  to  such 
an  extent  as  to  cut  off  the  vascular  supply  from  a portion  of  bone  and  thus 
cause  its  death.  The  l)one  may  assume  the  consistence  of  ivory.  At  the 
same  time  it  may  increase  in  thickness,  partly  from  a simultaneous  deposit  of 
bone  by  the  periosteum,  and  partly  apparently  from  interstitial  growth  in  the 
bone  itself.  The  new  bone,  though  denser  in  structure,  resembles  healthy 
osseous  tissue  when  examined  by  the  microscope. 

The  two  processes  just  described,  08teo])lastic  and  rarefactive  osteitis,  not 
nnfrequently  go  on  side  by  side,  giving  rise  to  the  appearance  known  as  ex- 
pansion of  bone.  The  compact  tissue,  when  thus  affected,  becomes  more 
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spongy  than  natnral,  and  the  aiTangeinent  of  its  structure  is  often  more  or  less 
completely  altered.  In  normal  compact  tissue  some  of  the  superficial  lamella} 
lie  parallel  to  the  simface,  but  in  the  greater  part  they  are  arranged  circularly 
around  the  Haversian  canals  ; not  unfrequently,  however,  we  find  in  chronic 
osteitis  that  the  compact  structure  undergoes  a peculiar  laminated  expansion,  so 
that  a section  of  it  presents  throughout  parallel  layers  concentric  with  the 
medulla.  The  lamellae  are  separated  from  each  other  by  pink  vascular  tissue. 
This  change  is  necessarily  accompanied  by  considerable  increase  in  size  of  the 
affected  bone,  which  may  extend  throughout  a great  part  of  its  length. 
Microscopic  examination  shows,  in  such  a case  as  this,  that  the  pink  tissue 
between  the  bony  laminae  is  composed  chiefly  of  round  cells,  like  those  of  ordinary 
granulation-tissue,  but  on  one  side  of  the  lamella  the  cells  in  contact  with  the 
osseous  layer  are  assuming  the  form  of  osteoblasts,  indicating  that  formation 
of  bone  is  taking  plaee  ; while,  on  the  other,  the  surface  of  the  lamella  is 
irregular,  presenting  the  hollows  known  as  Howship’s  lacunae,  and  in  these  are 
the  large  many-nucleated  cells,  or  osteoclasts,  which  are  indicative  of  destruc- 
tion of  bone.  This  process,  when  occuiTing  as  a pathological  change,  is 
usually  regarded  as  inflammatory,  but  the  close  analogy  between  it  and 
normal  growth  is  evident.  In  the  growing  bone  of  a child  the  medullary 
canal  is  hollowed  out  by  a process  similar  to  that  just  described  and  new  bone 
is  constantly  deposited  on  the  surface  by  the  periosteum.  In  chronic  osteitis 
with  “ expansion  ” of  the  bone,  the  chief  difference  is  in  the  diffusion  of  the 
process  throughout  the  compact  tissue  and  its  irregularity.  If  the  source  of 
irritation  to  which  the  expanding  osteitis  is  due  be  removed,  the  destructive 
part  of  the  change  ceases  and  new  bone  is  formed  on  both  sides  of  the  lamellse, 
and  thus,  while  the  abnormal  size  is  more  or  less  completely  retained,  the 
structure  becomes  as  dense  as,  or  sometimes  denser  than,  nonnal  compact 
tissue. 

In  some  few  cases  the  appearances  presented  by  the  diseased  bone  are  such 
as  to  suggest  that  the  periosteum  takes  but  little  part  in  the  process,  but  more 
commonly  expansion  of  the  compact  tissue  is  associated  vdth  laminated 
deposits  of  new  bone  from  the  periosteum. 

Expansion  of  bone  by  a tumour  is  a change  of  the  same  character,  the 
destructive  processes  just  described  taking  place  in  the  parts  pressed  on  by  the 
growth,  while  at  the  same  time  new  bone  is  developed  beneath  the  periosteum.  j 

Thus,  even  when  the  tumour  exceeds  the  normal  bone  in  size,  it  is  often  found  | 

still  to  be  surrounded  by  a shell  of  osseous  tissue.  i 

Syphilitic  Osteitis  has  been  already  described  (Yol.  I.,  p.  1115).  I 

Necrosis  of  the  Compact  Tissue  may  be  the  result  of  direct  injury,  j 

as  a severe  blow.  A portion  of  bone  may  perish  from  its  vascular  supply  | 

being  cut  off  by  separation  of  the  periosteum  by  injury  or  by  the  formation  of 
pus  beneath  the  membrane  ; and  in  like  manner  suppuration  in  the  medullary 
canal  may  cause  the  death  of  neighboiuing  compact  tissue.  When  the  com- 
pact tissue  becomes  involved  in  acute  inflammation  extending  to  it,  either 
from  the  medulla  or  from  the  periosteum,  it  is  very  apt  to  necrose  from  pressure 
upon  the  vessels  in  the  Haversian  canals  by  the  inflammatory  exudation  within 
them.  Chronic  osteoplastic  osteitis  may  also,  in  some  cases,  end  in  necrosis 
from  gradual  obliteration  of  the  Haversian  canals.  It  is  quite  possible  that 
small  fi’agments  of  bone  may  die  and  be  subsequently  absorbed  ; but  that  this 
may  take  place  it  is  necessary  that  the  dead  portion  must  be  of  small  size  and 
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free  from  irritating  properties.  If  it  have  perished  in  consequence  of  some 
infective  inflammation,  or  liave  been  impregnated  with  decomposing  matter, 
its  absorption  becomes  impossible,  for  absorption  of  bone  is  carried  out 
solely  by  the  medium  of  the  living  cells  before  described,  and  these  cannot 
exist  in  a healthy  state  in  the  presence  of  the  virus  of  an  infective 
process  or  the  products  of  putrefaction.  Larger  fragments  of  dead  bone  arc 
always  separated  from  the  living  and  cast  off.  This  is  accomplished  entirely 
at  the  expense  of  the  living  bone.  The  process  by  which  it  is  carried  out  is 
merely  one  of  rarefying  osteitis  can’ied  to  its  highest  stage  and  ending  in 
complete  destniction  of  the  osseous  tissue  where  the  living  is  in  contact  with 
the  dead,  its  place  being  occupied  by  granulation-tissue.  The  layers  of  this 
tissue  touching  the  dead  bone  break  down  into  pus,  and  thus  complete  separa- 
tion is  accomplished.  The  further  details  of  the  process  will  be  given  when 
treating  of  necrosis  clinically. 

INFLA11XLA.TORY  Processes  in  the  Medulla  op  Long  Bones. — The 
maiTow  of  a long  bone  is  composed  of  fat,  supported  by  a delicate  connective 
tissue  and  traversed  by  vessels.  It  contains  numerous  cells  resembling  white 
corjiuscles.  In  contact  with  the  solid  bone  the  connective  tissue  assumes  an 
imperfect  membranous  form  and  is  more  abundantly  vascular,  and  this  layer 
has  received  the  name  of  the  medullary  membrane.  It  is  unnecessary  to  enter 
into  any  great  detail  in  describing  the  inflammatory  processes  that  occur  in 
the  maiTow  of  bone,  as  they  are  the  same  as  in  other  soft  structures.  The 
forms  of  inflammation  occurring  in  the  medulla  are  the  following  : — (1)  Simple 
osteomyelitis  ; (a)  acute,  (b)  chronic.  (2)  Diffuse  acute  osteomyelitis  ; («) 
septic,  (b)  infective. 

1.  Simple  Acute  Osteomyelitis  is  usually  of  traumatic  origin.  The 
phenomena  observed  are  the  same  as  in  other  soft  parts,  dilatation  of  the 
vessels,  exudation  and  migration  of  the  corpuscles,  and  gradual  disappearance 
of  the  normal  tissues  before  the  new  cells.  In  compound  fractures  and  am- 
putations it  occasionally  ends  in  suppuration,  a small  collection  of  pus  some- 
times fonning  which  discharges  itself  through  the  open  end  of  the  medullary 
canal.  In  simple  fi’actures  suppuration  never  takes  place,  but  the  products  of 
the  process  are  developed  into  bone,  thus  forming  the  internal  callus  (vide 
Repair  of  Fracture,  Vol.  I.,  p.  507). 

Osteomyelitis  in  its  early  stages  is  recognized  by  the  dark  red  colour  of  the 
man’ow.  Later  on  the  fat  disappear,  and  soft  tissue,  ha\dng  the  ordinary 
pink  colour  of  granulation-tissue,  takes  its  place.  If  bone  forms  it  appears 
first  in  contact  with  the  pre-existing  osseous  tissue. 

Chronic  osteomyelitis  occurs  only  as  a part  of  more  general  inflammatory 
affections  of  bone.  Thus,  in  an  osteoplastic  osteitis,  we  often  find  the  medul- 
lary canal  encroached  on  by  the  newly-formed  osseous  tissue,  until  in  some 
cases  it  is  completely  filled  by  spongy  bone.  In  necrosis  of  the  compact  tissue 
the  neighbouring  medulla  becomes  chronically  inflamed,  and  the  products  of 
the  process  undergo  ossification. 

Acute  Diffuse  Osteomyelitis  is  one  of  the  most  serious  affections  of 
bone.  It  occurs  in  two  forms,  traumatic  and  idiopathic.  The  traumatic  is 
usually  of  septic  origin,  and  is  the  direct  consequence  of  decomposition  of  the 
discharges  in  a wound  communicating  with  the  medullary  canal,  as  in  a 
comiKjund  fracture  or  amputation.  ^Fhc  products  of  putrefaction  difluse 
themselves  in  the  soft  tissue  of  the  medulla  and  set  up  acute  inflammation. 
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which  rapidly  ends  in  suppuration,  and  often  in  gangrene  of  the  marrow. 
There  is  nothing  peculiar  about  the  process  beyond  the  fact  that  the  products, 
being  enclosed  by  the  suiTounding  solid  bone  on  all  sides  except  at  the  opening 
into  the  canal,  tend  to  diffuse  themselves  ra})idly,  often  extending  to  the 
cancellous  tissue  at  the  further  end. 

Acute  diffiiso  osteomyelitis  may  result  also  from  the  virus  of  the  various 
infective  inflaininations  Avhich  attack  wounds,  as  erysipelas,  hospital  gangrene, 
&c.,  finding  admission  to  the  medullary  canal.  The  distinction 
between  these  specific  inflammations  and  that  arising  from  the 
irritation  caused  by  the  products  of  simple  putrefaction  cannot 
usually  be  made,  as  it  may  be  said  that  infective  traumatic 
osteomyelitis  rarely,  if  ever,  arises  when  the  discharges  of  the 
wound  are  in  an  aseptic  condition. 

Idiopathic  Infective  Osteomyelitis  is  rarely  met  with, 
in  this  country  at  any  rate,  but  is  described  as  of  frequent 
occurrence  by  most  German  writers  ; in  fact,  the  cases  which 
most  English  pathologists  describe  as  acute  infective  or 
suppurative  periostitis,  or  as  acute  necrosis,  are  by  German 
writers  spoken  of  as  acute  osteomyelitis.  The  disease  is  due 
to  a virus,  the  nature  of  which  is  uncertain,  but  which  is 
believed  to  be  carried  by  the  blood  to  the  affected  bone,  and 
there  to  excite  acute  inflammation  in  much  the  same  way  as 
the  virus  of  scarlet  fever  causes  inflammation  of  the  throat, 
or  that  of  mumps  inflammation  of  the  parotid  gland  or  testicle. 
The  virus  increases  in  quantity  in  the  inflamed  area  and  by 
diffusing  itself  in  the  neighbouring  parts  causes  the  spread  of 
Fig.  496.  — niffuse  the  inflammation.  What  it  is  that  determines  the  particular 
HmSsf  *aftCT  bone  affected  when  the  inflammation  commences  in  the  medulla 
Erbow°Joint  Uncertain,  but  when  the  periosteum  is  primarily  affected,  and 
the  medulla  only  implicated  by  extension  tlnrough  the  compact 
tissue,  the  origin  of  the  process  can  often  be  traced  to  a blow.  Infective 
osteomyelitis  has  been  artificially  induced  by  injuring  a bone  subcutaneously 
and  then  injecting  putrid  fluids  containing  microscopic  organisms  into  the 
blood-stream.  In  the  human  subject  the  pus  from  bones  affected  in  this 
way  has  been  repeatedly  shown  to  contain  micro-organisms,  but  no  special 
form  has  as  yet  been  found  to  be  invariably  associated  with  the  disease. 

A bone  affected  with  acute  diffuse  osteomyelitis  of  any  form  presents  the 
following  appearances  on  section.  The  medulla  is  in  parts  redder  than 
natural,  and  scattered  liEemorrhages  are  commonly  met  with.  In  other 
parts  it  is  paler  in  colour  and  infiltrated  with  pus,  which  here  and  there 
is  collected  in  abscess-cavities  of  various  size.  At  each  end  of  the  bone 
the  morbid  condition  extends  into  the  cancellous  tissue,  the  marrow  in  the 
spaces  presenting  the  same  appearances.  If  the  osteomyelitis  is  of  the 
traumatic  septic  form,  grey  gangrenous  patches  of  maiTOW  are  usually  present, 
and  the  sawn  bone  is  abominably  offensive  to  the  smell.  The  compact 
tissue  shows  no  definite  changes,  but  the  periosteum  is  always  swollen 
and  frequently  separated  from  the  bone  by  the  formation  of  pus  beneath  it. 

Acute  diffuse  osteomyelitis  always  causes  more  or  less  extensive  necrosis 
of  the  compact  tissue,  partly  depriving  it  of  its  vascular  supply  when 
suppuration  takes  place,  and  partly  from  extension  of  the  diffuse  inflammation 
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into  the  IIavei*sian  canals.  The  veins  of  the  affected  bone  become  inflamed 
and  filled  ■with  coagnlum.  The  thrombi  being  invaded  by  the  infective 
material,  soften  and  disintegrate,  and  the  fragments  bearing  with  them  the 
infective  material  are  carried  into  the  circulation,  and  thus  embolic  pyaemia 
is  a very  common  result  of  difluse  osteomyelitis. 

Inflammatory  Affections  of  the  Cancellous  Tissue. — The  cancelli 
of  the  spongy  tissue  of  bone  are  composed  of  osseous  tissue  differing  in  no 
respect  save  that  of  its  arrangement  from  the  compact  substance.  The  spaces 
are  filled  with  a marrow  in  most  parts  identical  with  that  of  the  medullary 
canal,  but  containing  less  fat.  In  the  vertebras,  ribs,  and  diploe  of  the  skull, 
the  marrow  is  red,  and  contains  numerous  cells  like  white  corpuscles  and  others 
apparently  intermediate  between  white  and  red.  There  is  no  reason  to  believe 
that  any  of  the  pathological  changes  observed  in  cancellous  bone  begin  in  the 
osseous  tissue,  the  starting  point  of  every  process,  as  far  as  can  be  ascertained, 
being  the  medulla  filling  the  cancellous  spaces.  The  following  are  the  chief 
inflammatory  processes  met  with  in  the  cancellous  tissue  : — 1.  Acute  diffuse 
inflammation  ; 2.  Rarefactive  osteitis,  {a)  without  sujipuration,  (&)  with  sup- 
puration ; 3.  Osteoplastic  osteitis. 

Acute  Diffuse  Inflammation  of  the  Cancellous  Tissue  is  the  same 
process  occurring  in  the  medulla  of  the  cancellous  tissue  as  has  already  been 
described  under  the  name  of  acute  diffuse  osteomyelitis  when  attacking  the 
marrow  of  a long  bone,  and  arises  under  similar  conditions,  either  as  the 
result  of  the  contact  of  putrid  discharges  in  an  open  wound,  implicating  the 
spongy  tissue  of  a bone,  or  as  an  infective  process  commencing  without  direct 
communication  with  the  external  air.  In  many  cases  it  is  merely  an  extension 
to  the  ends  of  the  bone  from  the 
medullary  canal.  In  it  the  can- 
cellous spaces  become  filled  wuth 
pus,  or  the  medullary  tissue  may 
become  gangrenous.  It  alw^ays 
leads  to  necrosis  of  the  osseous 
tissue  surrounding  the  spaces. 

Rarefying  Osteitis  is  very 
common  in  spongy  bones,  and 
forms  the  chief  pathological  change 
in  a large  proportion  of  the  cases 
clinically  spoken  of  as  caries. 

Rarefying  osteitis  in  cancellous 
bone  is  essentially  the  same  process 
as  in  the  compact  tissue.  Inflam- 
matory exudation  and  migration 
of  white  corpuscles  take  place  in 
the  medullary  tissue,  and  the 
original  structures  disappear  before 
the  inflammatory  new  growth  (Fig. 

497).  The  cancelli  become  gradually 
thinned,  being  absorbed  in  exactly  the  same  way  as  the  lamclLm  of  the  compact 
tissue.  A spiculuin  of  bone  removed  from  the  inflamed  area  shows  the  same 
irregular  excavations  or  Howship’s  lacunm,  in  most  of  wdiich  osteoclasts  may 
be  seen.  The  bone-corpuscles  have  frequently  undergone  fatty  degeneration, 


Fig.  407. —Carious  Roue  from  a Ca.se  of  Scrofulous  Osteitis 
of  tlie  bones  of  the  Skull  in  a cliiUl.  At  h are  seen 
the  so-called  Ljicuim)  of  Howsliip : the  material  lilling 
the  dilated  Cancellous  Spaces  a is  more  or  less  cheesy 
granulation-tissue. 
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and  sometimes  the  cells  in  tlie  lacimm  are  represented  merely  by  oil  globules. 
This  is  due  to  interference  with  the  nutrition  of  the  osseous  tissue  consequent 
on  the  changes  occurring  in  the  medulla  of  the  cancellous  spaces.  Finally 
the  bony  tissue  in  the  atlected  area  may  entirely  disappear,  the  Avhole  space 
being  occupied  by  soft  vascular  granulation-tissue.  This  may  be  taken  as  the 
type  of  the  process,  but  numerous  modifications  occur  which  require  further 
consideration. 

{a.)  The  granulation-tissue  may  grow  exuberantly,  with  rapid  destraction 
of  the  bony  cancelli,  and  if  reaching  a surface,  as  the  cavity  of  a joint,  may 
form  fungating  projections.  This  form  is  termed  fimgating  caries  or  caries 
fimgosa.  It  is  most  common  in  the  articular  ends  of  bones. 

{!).')  After  destruction  of  the  bony  matter  the  granulation-tissue  may  be 
absorbed  and  waste  away  without  suppuration.  This  is  most  common  where 
the  diseased  surface  is  exposed  to  pressure,  as  in  the  bodies  of  the  vertebrae, 
or  occasionally  in  joints.  It  leads  to  a progressive  destruction  of  tissue,  and 
from  the  absence  of  suppuration  has  been  termed  dry  caries  or  caries  sicca. 

(c.)  The  granulation-tissue  after  destruction  of  the  bony  cancelli  may  break 
down  into  pus.  When  this  occm-s  in  the  centre  of  a bone,  the  result  is  the 


Fig.  49S. — Scrofulous  Vomica  in  Head 
of  Tibia. 


Fig.  499. — Chronic  rarefactive  o.steitis  of  the 
Cancellous  Tissue,  with  caseation  of  the 
inflanimatorj’  produets. 


formation  of  a chronic  abscess  surrounded  by  bone  on  all  sides — the  chronic 
abscess  of  bone.  When  the  disease  is  situated  near  or  on  the  surface  of  a short 
bone  the  periosteum  is  first  raised  by  the  pus  and  subsequently  perforated,  the 
chronic  abscess  then  finding  its  way  slowly  to  the  surface.  This  forms  the 
most  common  variety  of  ordinary  caries  tviih  swpimration.  In  cases  of  wound 
of  a joint  with  septic  suppuration,  after  the  cartilages  have  been  destroyed,  the 
exposed  cancellous  tissue  is  affected  by  a somewhat  acute  fonn  of  rarefying 
osteitis,  in  which  the  destruction  of  the  granulation-tissue  by  suppuration 
follows  closely  on  that  of  the  bony  caneelli.  This  is  sometimes  called 
traumatic  caries,  but  is  more  commonly  termed  utcei'ation  of  bone. 

(di)  The  inflammatoi’y  process  may  end  in  suppuration  before  the  cancelli 
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have  been  completely  destroyed.  This  is  common  in  the  more  acute  forms. 
The  imdestroyed  osseous  tissue  in  the  affected  area  then  perishes,  and  thus  we 
get  portions  of  necrosed  cancellous  bone  of  varying  size  surrounded  by  bone 
still  being  destroyed’by  the  rarefying  process.  This  condition  is  termed  necrotic 
caries  or  caries  necrotica. 

(e.)  The  inflammatory  products  in  the  cancellous  spaces  frequently  undergo 
fatty  degeneration  owing  to  the  interference  Avith  their  Avascular  supply  from 
pressure  consequent  upon  the  rigid  nature  of  the  surrounding  structure.  If 
this  occurs  after  the  complete  destruction  of  the  osseous  cancelli,  the  caseating 
mass  frequently  softens,  and  a chronic  abscess  results.  If  it  occurs  before  the 
bony  tissue  is  completely  absorbed,  such  portions  as  remain  perish,  and  a 
sequestrum  composed  of  cancellous  tissue  with  its  spaces  filled  by  cheesy 
matter  results.  This  forms  another  A'ariety  of  necrotic  caries. 

(/.)  Occasionally  the  inflammatory  products  calcify.  This  seldom  occurs  to 
any  great  extent,  but  in  examining  a bone  which  has  been  affected  by  very 
chronic  inflammation  of  the  spongy  tissue  it  is  not  uncommon  to  find  opaque 
white  patches  of  extreme  hardness,  Avhich  on  careful  examination  can  be  seen 
to  be  composed  of  cancellous  tissue,  the  spaces  of  which  are  filled  Avith  hard 
calcareous  matters. 

{(}.')  Lastly,  rarefactive  osteitis  of  the  cancellous  tissue  may  cease  if  the 
cause  of  the  disease  be  removed,  as  AA^hen  it  is  the  result  of  friction  of  tAvo 
diseased  surfaces  against  each  other,  or  AA-hen  it  is  taking  place  round  an  abscess, 
or  the  pus  has  been  discharged.  The  granulation-tissue  then  becomes  con- 
verted into  bone  by  the  same  processes  as  have  been  described  in  treating  of 
rarefactive  osteitis  of  the  compact  tissue. 

The  causes  of  rarefactive  osteitis  of  the  cancellous  tissue  are  sometimes 
evident  enough,  as  in  the  case  of  a wounded  joint.  In  other  cases  they  are 
very  obscure.  All  forms  of  caries  are  common  in  scrofulous  subjects,  and  it 
has  at  various  times  been  asserted  and  denied  that  the  process  is  very  fi’equently 
the  result  of  the  deposit  of  tubercle  in  the  cancellous  tissue.  Great  attention 
has  been  paid  to  this  subject  of  late  years,  and  the  conclusion  most  generally 
arriA'ed  at  is  that  those  forms  associated  with  chronic  suppuration  or  with 
caseation  of  the  products  of  the  inflammatory  process  are  almost  always  the 
result  of  tubercle.  If  a piece  of  a carious  body  of  a A'^ertebra  or  of  one  of  the 
short  bones  be  properly  softened  and  sections  prepared  for  the  microscope,  the 
following  appearances  are  often  observed.  The  cancelli  shoAV  the  irregular 
erosions  (HoAvship’s  lacunae)  already  described,  containing  the  osteoclasts  ; the 
cancellous  spaces  are  enlarged  by  the  destruction  of  the  surrounding  bony 
tissue  and  filled  Avith  vascular  granulation-tissue  ; but  here  and  there  Avill  be 
found  non-vascular  areas  containing  in  the  centre  a giant-cell  Avith  branching 
processes,  surrounded  by  the  large  so-called  epithelioid  cells,  and  around  these 
again  are  lymphoid  cor])uscles,  in  fact  a “ tubercle  nodule  or  follicle.”'  That 
this  is,  in  many  cases  at  any  rate,  true  tubercle,  and  not  merely  an  accidental 
modification  of  the  chronic  inflammatory  products,  has  been  proA’ed  by  the 
detection  of  the  tubercle-bacillus  in  the  nodule.  The  sIoav  progressive  infection 
of  the  neighbouring  tissue,  the  caseation  of  the  ]n’oducts  of  the  process 
the  softening  Avith  the  formation  of  curdy  pus,  and  the  occasional  recoA'ery 
by  calcification,  all  agree  with  Avhat  avc  know  of  the  mode  of  groAvth  and 
progress  of  tubercle  ; and  altliough  it  is  by  no  means  proA’cd  that  all  cases  of 
canes  not  evidently  arising  from  other  causes  are  tubercular,  there  is  uoav  no 
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doubt  that  tubercle  of  the  cancellous  tissue  of  bones  is  a very  common  affec- 
tion. In  those  cases  of  dry  caries  of  the  spine  in  which  extensive  destruction 
of  the  bodies  of  the  vertebra)  takes  place,  with  absorption  of  part  of  the 
granulation  tissue  and  ossification  of  the  remainder,  ending  finally  in  recovery, 
it  is  opposed  to  all  our  present  notions  of  the  nature  of  tubercle  to  suppose  it 
to  be  the  cause  of  the  process.  It  much  more  probaljly  results  from  an  injury 
in  an  unhealthy  subject,  the  inflammation  being  kept  up  by  the  tension  of  tlie 
inflammatory  products,  or  more  commonly  by  friction  of  the  diseased  surfaces  , 
against  each  other. 

Osteoplastic  Osteitis  affects  the  cancellous  tissue  with  considerable 
frequency.  It  is  characterized  by  thickening  of  the  cancelli  by  formation  of 
new  bone  upon  them  at  the  expense  of  the  medullary  tissue.  The  spongy 
bone  thus  becomes  gradually  denser  in  structure  till  it  may  closely  resemble 
compact  bone.  The  process  of  formation  of  the  new  bone  is  the  same  as  in  . 
other  parts.  Osteoplastic  osteitis  of  the  compact  tissue  is  often  met  with  at 
the  circumference  of  an  area  in  which  the  rarefying  process  is  going  on,  and 
thus  not  uncommonly  a dense  zone  of  bone  is  formed  round  a chronic  abscess 
or  a sequestrum.  It  is  met  with  also  in  conjunction  with  chronic  inflammatory 
processes  in  the  compact  tissue  and  in  the  neighbourhood  of  sequestra.  In 
other  cases  it  may  occur  as  a sequence  of  the  rarefactive  inflammation,  the  i i 
formation  of  new  bone  on  the  cessation  of  that  process  exceeding  the  normal 
limits. 

Necrosis  of  the  Cancellous  Tissue  is  of  common  occurrence.  It  has 
already  been  sufficiently  described  under  rarefactive  osteitis. 

PERIOSTITIS. 

Inflammation  of  the  Periosteum  is  frequent  as  a result  of  injuries, 
syphilis,  or  rheumatism,  or  as  a morbid  process  dependent  on  disease  of  the 
subjacent  bone.  It  frequently  occurs  in  the  neighbourhood  of  joints  as  the 
result  of  extension  from  the  inflamed  ligaments. 

Symptoms. — Simple  Acute  Periostitis  (p.  259)  resulting  from  injury,  such 
as  a blow  on  a superficial  bone,  as  the  tibia,  is  characterized  by  the  formation 
of  a swelling,  fixed  on  the  surface  of  the  bone,  acutely  tender,  and  accom- 
panied by  severe  tensive  aching  pain,  especially  when  the  limb  is  in  a dependent 
position.  The  skin  may  be  slightly  reddened  and  oedematous.  Under 
proper  treatment  the  symptoms  soon  subside  in  most  cases,  but  occasionally 
the  inflammation  goes  on  to  suppuration.  In  simple  periostitis  the  pus  shows 
but  little  tendency  to  burrow  beneath  the  membrane,  in  this  differing  essentially 
from  the  diffuse  or  infective  subperiosteal  suppuration  to  be  described  presently 
(see  Acute  Infective  Periostitis).  The  simple  subperiosteal  abscess  may  be 
followed  by  necrosis  of  a scale  of  bone,  but  more  commonly  after  the  pus  is 
evacuated  it  heals  without  further  trouble. 

Subacute  and  Chronic  Periostitis  may  occur  as  a sequence  of  the  acute  form 
just  described  ; or  the  disease  may  from  the  beginning  assume  this  form  when 
it  is  due  to  syphilis,  rheumatism,  or  occurs  in  a scrofulous  subject.  Chronic 
periostitis  is  always  accompanied  sooner  or  later  by  the  formation  of  new  bone 
(Osteoplastic  Periostitis,  see  p.  260).  The  symptoms  consist  of  a hard, 
elongated,  but  somewhat  puffy  swelling  without  cutaneous  discoloration  a 
node — not  distinctly  circumscribed,  and  attended  by  much  pain  in  the  part, 
especially  at  night,  with  tenderness  on  pressure. 
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Treatment. — In  the  treatment  of  the  acute  fomi  of  the  affection,  the  free 
application  of  leeches,  with  hot  fomentations,  will  arrest  the  disease,  and  give 
relief  to  the  patient.  Should  pus  form  it  must  bo  let  out  by  incision  as  soon 
as  it  is  recognized,  strict  antiseptic  precautions  being  observed  in  order  to 
diminish  the  risk  of  necrosis. 

In  the  more  chronic  farm,  the  continued  administration  of  the  iodide  of 
potassium  will  take  down  the  swelling,  remove  the  nocturnal  pains,  and 
materially  improve  the  local  condition  of  the  part.  In  those  cases  of  periostitis 
which  are  of  syphilitic  character,  iodide  of  potassium  may  be  looked  upon 
almost  as  a specific.  Added  to  this,  repeated  blistering  will  be  of  essential 
service.  If  there  be  much  thickening,  the  parts  suffer  from  the  tension  of  the 
structures  ; here  considerable  relief  will  be  afforded  by  the  free  division  of  the 
periosteum  down  to  the  bone,  either  through  the  skin,  or  subcutaneously  by 
means  of  a tenotome  slid  under  it. 
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CHRONIC  OSTEITIS  AND  PERIOSTITIS. 

By  Chronic  Osteitis  and  Periostitis  is  meant  an  affection  usually  at- 
tacking long  bones,  leading  to  considerable  enlargement,  with  alteration  in 
structure.  It  is  most  common  in  strumous  subjects,  and  seems  to  arise  from 
slight  traumatic  causes  or  exposure  to  cold.  A section  of  the  affected  bone 
shows  that  the  periosteum  is  thickened  and  new  bone  is  being  formed  beneath 
it  (Osteoplastic  Periostitis,  p.  270).  The  compact  tissue  has  become  more 
porous  than  natural,  and  fi’om  the  simultaneous  destruction  of  the  old  bone  and 
formation  of  new,  it  often  shows  a peculiar  laminated  expansion  of  its  structure, 
so  that  a section  of  it  presents  an  appearance  of  concentric  parallel  layers 
(Rarefying  Osteitis  and  Expansion  of  Bone,  p.  263).  The  cancellous  tissue 
may  at  the  same  time  become  denser  than  natm’al,  and  new  bone  may  form, 
filling  the  medullary  canal  (Osteoplastic  Osteitis  of  the  Cancellous  Tissue, 
p.  270.)  As  the  result  of  these  changes  in  its  various  component  parts  the 
whole  bone  may  be  converted  into  a uniform  mass  with  but  little  distinction 
between  the  cancellous  and  compact  tissue.  When  the  process  becomes 
extremely  chronic,  as  it  often  does,  the  osteoplastic  processes  may  be  more 
pronounced,  and  the  enlarged  bone  become  extremely  dense  and  ivory-like  in 
structure.  Chronic  osteitis  and  periostitis  may  occur  alone,  but  it  is  more 
common  to  find  it  associated  with  necrosis  of  small  portions  of  the  cancellous 
or  central  layers  of  the  compact  tissue,  or  with  the  presence  of  a chronic 
abscess  in  the  cancellous  tissue.  The  disease  may  affect  the  whole 
length  of  a bone  (Fig.  502),  or  may  be  limited  to  one  end.  When  it  occurs  in 
young  subjects  it  is  often  accompanied  by  early  union  of  the  epiphyses, 
which  may  cause  shortening  from  want  of  growth.  In  other  cases  in  which 
the  middle  part  of  the  bone  is  chiefly  affected,  elongation  may  take  place.  I 
have  seen,  as  the  result  of  chronic  osteitis,  the  tibia  from  one  and  a half  to  two 
inches  longer  than  its  fellow. 

Symptoms. — The  symptoms  of  chronic  osteitis  consist  of  enlargement  of  the 
affected  bone,  with  deeply  seated  pain  in  and  great  tenderness  of  the  limb  : the 
pain,  as  in  periostitis,  is  greatly  increased  at  night,  and,  when  the  disease  is 
chronic,  is  much  influenced  by  the  state  of  the  weather.  There  is  no  danger 
connected  with  this  condition  ; but  it  often  becomes  distressing  fi’om  the 
severity  of  the  tensive  and  nocturnal  pain  accompanying  it.  In  strumous 
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subjects  there  is  clanger  of  the  process  becoming  intensified  in  parts  of  the 
bone,  and  tlms  leading  to  necrosis  or  caries  with  chi-onic  suppuration. 

Treatmen'L’. — In  chronic  osteitis  and  periostitis,  when  the  bone  has  become 
thickened  and  enlarged,  but  little  can  be  done  in  the  way  of  cure.  Tlie  ad-  , 
ministration  of  iodide  of  potassium  with  the  occasional  application  of  blisters 
will  however  do  much  to  arrest  the  progress  of  the  disease  and  relieve  pain. 
Should  these  means  fail  in  giving  relief,  and  the  pain  continue  of  an  excessively  \ 
distressing  and  persistent  character,  I have  for  many  years  past  practised  the  j 
following  operation  of  linear  osteotomy.  An  incision  about  three  inches  long  1 
is  made  dii-ectly  down  on  the  chronically  inflamed  and  indurated  bone,  being 
carried  through  the  periosteum,  so  that  the  scalpel  grates  upon  the  bone,  ] 

By  means  of  a Hey’s  saw  this  cut  is  extended  into  the  substance  of  the  bone  / 

as  far  as  the  medullary  canal,  or  deeply  into  its  cancellous  tissue.  Some  bleed-  \ 

ing  occurs,  but  it  can  always  be  arrested  by  position  and  pressure.  The  wound  » 

is  then  closed.  Nothing  relieves  the  tensive  pain  so  effectually  as  this,  and  n 

nothing  stops  so  decidedly  the  tendency  to  secondary  mischief,  whether  in  i 

the  form  of  caries  or  of  abscess.  In  this  way  tension  is  taken  off ; and  the 
pain,  which  appears  to  be  dependent  on  the  compression  of  inflamed  bone  by  ^ 

its  own  condensed  structure,  is  at  once  relieved.  “ Linear  osteotomy  ” is  an  i 

operation  especially  applicable  to  osseous  nodes  of  the  long  bones,  or  to  chronic  i| 

osteitis  of  the  articular  ends  of  the  tibia,  and  is  a far  less  severe  mode  of  treat-  -i 

ment  than  trephining  the  bone,  which  has  occasionally  been  adopted  in  such  i| 

cases  ; while  it  is  equally  efiicacious.  After  a time,  when  the  progress  of  the 
disease  ceases,  the  enlarged  bone  does  not  give  rise  to  any  very  serious  incon-  -j 
venience,  except  such  perhaps  as  may  be  occasioned  by  its  bulk.  | 

OSTEITIS  DEFORMANS.  J 

In  1876  Sir  James  Paget  read  a paper  before  the  Royal  Medical  and  Chi- 
rurgical  Society  of  London  on  five  cases  of  a general  disease  of  the  bones  to  : 
which  he  gave  the  name  of  osteitis  deformans.  The  most  marked  features 
of  the  disease  are  the  following.  It  begins  after  middle  life,  and  runs  an  ex-  •: 
tremely  slow  course,  lasting  even  as  long  as  twenty  years  without  affecting  the 
general  health  to  any  appreciable  degree.  “ The  disease  affects  most  fre- 
quently the  long  bones  of  the  lower  extremities  and  the  skull,  and  is  usually  sym- 
metrical. The  bones  enlarge  and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved.  The  spine  may  sink  and  seem  to  shorten  with 
greatly  increased  dorsal  and  lumbar  curves  ; the  pehus  may  become  wide  ; the 
necks  of  the  femora  may  become  nearly  horizontal,  but  the  limbs,  however  ' 
misshapen,  remain  strong,  and  fit  to  support  the  trunk.”  The  skull  may  j 
become  enormously  thickened,  yet  this  never  gives  rise  to  any  signs  of  pressure  1 
on  the  brain.  The  disease  is  accompanied  by  obscure  pains,  not  especially  \ 

nocturnal.  It  has  no  connection  with  syphilis,  gout,  or  rhemnatism.  In  1 

three  out  of  the  five  cases  recorded,  sarcomata  of  bone  appeared  late  in  life.  , ; 
The  bones  examined  after  death  show  changes  evidently  of  an  inflammatory  j ; 
character.  The  skull  is  uniformly  thickened,  but  in  the  long  bones  the  | ■ 
compact  tissue  is  chiefly  affected.  The  thin  layer  of  compact  bone  on  the  j 
articular  surface  is  thickened  and  encroaches  on  the  cancellous  tissue,  flbe  j 
thickened  bone  is  soft  and  spongy,  its  substance  is  very  vascular,  and  its  j , 
surface  is  grooved  with  lines  for  the  vessels  of  the  periosteum.  Neither  the  ; 1 
periosteum  nor  the  medulla  present  any  marked  change.  j ; 
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Microscopic  examination  of  one  of  Sir  James  Paget’s  cases  by  H.  T.  Butlin 
confirmed  the  opinion  that  the  disease  is  inflammatory.  He  says  : “ The  whole 
microscopic  architecture  of  the  bone  had  been  altered  ; the  structure  aj)- 
peared  to  have  been  almost  entirely  removed  and  laid  down  afresh  on  a 
different  plan  and  in  a larger  mould.”  The  enlarged  Haversian  canals  contained 
a tissue  closely  resembling  that  found  in  ordinary  rarefying  osteitis,  but  more 
fibrillar,  and  containing  fewer  cells.  In  some  of  the  canals  the  process  of 
destruction  was  evidently  progressing,  Howship’s  lacunm  with  osteoclasts 
(p.  202)  being  seen,  while  in  other  parts  new  bone  was  being  formed  as  was 
shown  by  the  presence  of  osteoblasts.  Beyond  this  there  is  no  evidence  to 
show  the  exact  nature  or  causes  of  this  disease.  No  treatment  seems  to  be  of 
any  use. 


CHBONIC  ABSCESS  OF  BONE. 

Chronic  abscesses  in  bone  are  usually  met  with  in  the  cancellous  tissue,  and 
occur  with  special  frequency  in  the  head  and  lower  end  of  the  tibia.  The  abscess 
forms  as  the  result  of  rarefying  osteitis  of  a localized  portion  of  the  cancellous 
tissue  (p.  2G2).  This  process  continues  till  the  bony  cancelli  are  completely 
destroyed.  Subsequently  the  inflammatory  products  undergo  fatty  degenera- 
tion and  soften,  forming  thick  curdy  fluid  containing  few  recognizable  pus- 
cells  and  large  quantities  of  fatty  cUbi'is.  The  process  may  continue  gTadually  to 
extend,  and  may  thus  undennine  the  contiguous  cartilage,  and  eventually  the 
abscess  may  burst  into  the  neighbouring  joint  (Fig. 

500).  The  tendency  for  the  pus  to  burrow  in  this 
direction  is  increased  by  the  want  of  formation  of  any 
new  bone  beneath  the  cartilage,  while  it  readily  takes 
place  under  the  periosteum.  In  young  subjects,  before 
the  union  of  the  epiphyses,  the  pus  commonly  finds 
its  way  to  the  surfaces  through  the  soft  tissue  between 
the  epiphysis  and  the  diaphysis.  Very  frequently, 
however,  the  disease  becomes  excessively  chronic.  The 
abscess  is  then  of  small  size  and  deeply  seated  in  the 
cancellous  tissue.  The  inflammation  in  the  bone 
immediately  suri’ounding  the  cavity  in  these  cases 
often  assumes  the  osteoplastic  form,  and  the  collec- 
tion of  pus  becomes  surrounded  by  a wall  of  exces- 
sively dense  hard  bone,  and  in  this  state  it  may 
remain  unchanged  for  many  months  or  even  years. 

The  irritation  caused  by  the  presence  of  the  pus 
usually  gives  rise  to  chronic  inflammatory  changes  in 
the  neighbouring  compact  tissue  and  periosteum.  These  assume  the  form  de- 
scribed in  the  previous  page  as  “ chronic  osteitis  and  periostitis,”  and  pro- 
duce considerable  general  enlargement  of  the  affected  end  of  the  bone. 
Chronic  abscesses  have  been  occasionally,  but  more  rarely,  met  with  in  the 
medullary  canal. 

The  quantity  of  pus  contained  in  a chronic  abscess  of  bone  is  usually 
very  small,  amounting  to  one  or  two  drachms,  but  Stanley  has  recorded  cases 
in  which  an  ounce  or  more  was  found. 

It  may  happen  that  degeneration  of  the  inflammatory  products  or  suppura- 
tion may  take  place  before  the  rarefying  process  has  advanced  far  cnouo-h  to 
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Fig.  500. — Abscess  in  the 
Head  of  the  Tibia. 
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cause  complete  destruction  of  the  cancellous  tissue.  Tlie  undestroycd  hone 
then  perishes,  becomes  separated  from  the  surrounding  parts,  and  lies  loose 
in  the  cavity  of  the  abscess. 

In  some  cases  abscess  of  bone  is  associated  with  chronic  osteitis  of  a con- 
siderable portion  or  the  whole  of  the  shaft,  the  bone  becoming  greatly  enlarged, 
thickened,  and  generally  diseased  from  end  to  end.  Fig.  502  is  a representa- 
tion of  a section  of  the  tibia  in  such  a state  of  combined  suppuration  and 
inflammatory  hypertrophy,  removed  by  amputation  from  a woman  who  had 
suffered  for  23  years  from  the  disease.  In  such  cases,  amputation  or  excision 
is  the  sole  means  of  relief. 

The  Causes  of  Ghronk  Abscess  of  Bone  are  often  somewhat  doubtful.  It 
occurs  almost  exclusively  in  scrofulous  subjects,  and  there  can  be  no  doubt 
that  the  immediate  cause  in  a large  proportion  of  cases  is  the  deposit  of 
tubercle  in  the  medulla  of  the  cancellous  tissue.  This  sets  up  inflammation 
around  it  and  finally  softens  in  the  same  way  as  in  other  parts.  In  some 
cases  the  disease  arises  apparently  from  injury. 

The  Symptoms  of  chronic  abscess  of  bone  are  usually  of  the  following 
character.  The  patient,  after  the  receipt  of  an  injury,  perhaps,  has  noticed 
that  at  one  spot  the  affected  bone  has  become  swollen  and  painful  ; the  skin 
covering  it  preserves  its  natural  colour  in  the  majority  of  cases,  but  in  some 
instances  becomes  red,  glazed,  and  oedematous  ; the  pain,  which  is  of  a lan- 
cinating and  aching  character,  is  usually  remittent,  often  ceasing  for  days, 
weeks,  or  months,  and  then  returning,  under  the  influence  of  very  trivial 
causes,  with  its  original  severity.  It  is  especially  troublesome  at  night,  and 
is  always  associated  with  a degree  of  tenderness  of  the  part ; and  indeed,  in 
the  intervals  of  its  accession,  it  will  be  found  on  careful  examination  that 
there  is  always  one  tender  spot  in  the  enlarged  and  indurated  bone.  The 
long  persistence,  for  years  perhaps,  of  these  signs  will  usually  point  to  the 
existence  of  a small  cucumscribed  abscess  under  the  thickened  wall  of  the 
bone.  It  must  be  borne  in  mind,  hoAvever,  that  the  same  local  symptoms  may 
be  induced  by  four  conditions : 1.  By  a chronic  abscess  without  necrosis. 
2.  By  the  inclusion  of  a small  j)iece  of  dead  bone  surrounded  by  pus  within  a 
dense  and  impervious  casing.  3.  By  simple  chronic  osteitis  and  periostitis 
(p.  271),  without  suppuration  or  necrosis  ; and,  4.  By  the  giwth  of  a cystic 
or  other  tumour  within  the  bone.  For  aU  practical  purposes  the  diagnosis  is  of 
little  consequence,  as  the  operative  treatment  is  the  same,  whether  the  symptoms 
arise  from  the  confinement  of  a few  drops  of  pus  or  from  the  inclusion  of 
necrosed  bone,  and  the  diagnosis  of  the  presence  of  a tumour  can  often  be 
made  only  by  a similar  operation. 

The  danger  of  chronic  abscess  of  the  end  of  a long  bone  wiU  greatly  depend 
on  its  proximity  to  the  articular  surface.  If  near  this,  it  will  probably  lead 
to  perforation  of  the  cartilage,  so  that  the  pus  enters  the  joint,  which  then 
becomes  acutely  inflamed  and  often  destroyed. 

If  the  chronic  abscess  be  situated  in  the  diaphysis  near  the  junction  of  the 
epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  occiu.  The  suiTOunding 
bone  simply  becomes  thickened  ; and  though  the  health  may  suffer  from  the 
constant  wearing  pain,  the  joint  is  not  in  peril,  and  relief  may  readily  be 
given  by  operation. 

Treatment. — As  a circumscribed  abscess  in  bone  cannot  perforate  the  dense 
osseous  structure  overlying  it  by  any  process  analogous  to  the  pointing  and 
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discliarge  of  an  abscess  in  the  soft  parts,  it  becomes  necessary  for  the  Surgeon 
to  open  np  a vent  for  the  pus.  This  may  be  clone  either  by  linear  osteotomy 
or  by  the  trephine.  In  some  cases  simple  linear  osteotomy,  as  described  at 
p.  272,  may  be  practised  ; but  should  the  bone  be  much  thickened  and  the 
osseous  structures  greatly  indurated,  the  trephine  is  the  best  instrument  to  use 
for  opening  the  abscess.  The  proper  way  of  doing  this  has  been  pointed  out 
by  Quesnay  and  Brodie.  It  consists  in  trephining  the  bone,  so  as  to  make  an 
aperture  for  the  exit  of  the  pus.  So  soon  as  a vent 
has  been  given  to  the  pus,  Avhich  is  usually  cheesy, 
the  patient  will  experience  great  and  permanent 
relief.  In  performing  this  operation,  there  are 
several  points  that  deserve  special  attention.  The 
limb  having  been  made  bloodless  by  Esmarch’s 
method,  the  bone  must  be  exposed  by  a T-  or 
V-shaped  incision,  made  over  the  spot  which  has 
been  foimd  to  be  uniformly  tender  on  pressure  : 
and  to  this  the  trephine  should  be  applied.  The 
trephine  should  have  a small  and  deep  crown 
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Fig.  501. — Bone 
Trephine. 


Fig.  502.  — Section  of 
Tibia,  showing  Chro- 
nic Osteitis  and  Cir- 
cumscribed Abscesses 
of  many  years’  dura- 
tion. 


lof  the  size  and  shape  represented  in  Fig.  501;  and  it  is  well  always  to  be 
■pi’ovided  with  two  instruments  of  the  same  shape  and  size  that  will  exactly 
'fit  the  same  hole,  lest  one  become  disabled  by  the  density  and  hardness  of  the 
-osseoiis  case,  as  I have  seen  happen.  When  the  trephine  has  penetrated  to  a 
sufficient  depth,  the  button  of  bone  may  be  removed  by  means  of  an  elevator  ; 
but  care  should  be  taken  not  to  perforate  the  whole  thickness  of  the  bone! 
The  diseased  cavity  will  very  commonly  at  once  be  opened  in  this  way,  a small 
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quantity  of  pus  escaping,  which  may,  if  the  limh  l3C  not  bloodless,  be  readily 
overlooked,  as  it  is  carried  away  in  streaks  with  the  blood,  which  flows  freely' 
from  the  cut  bone.  Should  no  pus  escape,  perhaps  a portion  of  deadboncij 
may  be  exposed  ; if  so,  it  must  be  removed  with  a gouge.  But  if  neither  of'i 
these  conditions  be  found,  the  Surgeon  must  not  be  disappointed,  but  pierce  | 
the  neighbouring  osseous  tissue  in  different  directions  by  means  of  a perfora-M 
tor,  when  perhaps  the  abscess  will  be  opened  ; should  it  not  be  so,  the  patient]  : 
will  still  in  all  probability  be  materially  benefited  by  the  removal  of  the  circle|i  ; 
of  bone,  and  the  consequent  relief  to  the  compression  of  the  osseous  tissue.  ! 

The  operation  should,  if  possible,  be  performed  with  antiseptic  precautions,  j i 
The  cavity  should  be  thoroughly  cleaned  with  a small  piece  of  sponge  soaked;jj 
in  some  antiseptic  solution  (as  chloride  of  zinc,  gr.  xx.  to  ^j.)?  in.  order  toj 
remove  any  fragments  of  necrosed  bone  or  saw-dust.  It  may  then  be  dressedi 


with  any  efiicient  antiseptic  dressing.  Among  the  best  are  carbolic  gauze 
and  absoi’bent  iodoform  or  salicylic  wool.  The  dry  wool  dressings  may  be  left^  a 
unchanged,  if  all  goes  on  well,  for  a week  or  even  a month  if  no  discharge*  ‘ 
soaks  through.  If  decomposition  can  be  prevented  the  cavity  often  become^  j 
filled  with  a blood-clot  into  which  the  granulation-tissue  rapidly  sprouts  from]  \ 
the  surrounding  bone  until  in  two  or  three  weeks  it  may  be  completely  closed; 
If  the  cavity  becomes  filled  with  septic  discharges  the  process  of  healing  i^ 
much  delayed.  Subsequently  the  granulation-tissue  develops  into  bone  and  1 
the  limb  recovers  its  former  strength  and  utility. 


DIFFUSE  SEPTIC  OSTEOMYELITIS. 


Diffuse  acute  inflammation,  ending  in  suppuration  of  the  medullary  tissue*! 
of  a bone,  may  arise  as  a consequence  of  open  injmdes,  such  as  compoundjii 
fractures  or  amputations,  or  occur  as  an  acute  disease  arising  without  eviden 
cause.  I shall  here  deal  only  with  the  former  condition,  the  latter  being  mos 
conveniently  considered  when  discussing  the  disease  commonly  known  in  thi^f 
country  as  “ acute  necrosis.” 

Acute  septic  osteomyelitis  was  formerly  a common  consequence  of  injuriegi' 
by  which  the  medullary  canal  was  opened,  such  as  compound  fractures  or  am-  t 
putations,  and  it  was  also  often  met  vdth  when  the  cancellous  tissue  only  waa  r 
implicated,  as  in  excision  of  the  knee.  Compound  fissured  fractures  [of  th(|  f 
long  bones,  such  as  result  from  gun-shot  wounds,  are  specially  prone  to  be 
followed  by  it.  The  condition  is  essentially  connected  with  decomposition  ol 
the  discharges  of  the  wound  through  which  the  bone  has  been  exposed,  an 
more  especially  with  the  presence  of  septic  matter  pent  up  in  contact  with  the 
open  medullary  canal  or  cancellous  tissue.  The  improved  treatment  of  woundg 
and  the  use  of  antiseptics  has  now  almost  abolished  the  disease  in  civil 
though  it  still  retains  its  hold  in  military  practice.  j 

In  certain  very  rare  cases  diffuse  osteomyelitis  has  been  met  with  as  thd  i j 
result  of  subcutaneous  injuries.  In  the  majority  of  these  cases  it  formed  1 
a secondary  effect  of  general  blood-poisoning  from  a foul  wound  on  som^f 
other  part  of  the  body.  That  this  is  the  most  probable  explanation  of  thesdrS 
cases  is  shown  by  the  fact  that  simple  fractures  can  be  made  to  suppurate  iiy  ^ 
animals,  and  osteomyelitis  can  often  be  induced  in  the  injured  bone  b}|j  I 
injecting  septic  matter  into  the  blood-stream. 

The  pathology  of  the  process  is  not  difficult  to  understand.  If  septia^ 
matter  be  pent  up  in  the  deep  parts  of  a wound  in  contact  ivith  the  openecy !J| 
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cancellous  tissue  or  the  medullary  canal,  the  products  of  decomposition  will 
readily  diffuse  themselves  into  the  soft  medullary  tissue.  This  becomes  acutely 
inflamed,  and  pus  is  rapidly  formed,  or  owing  to  the  confined  space  in  which 
the  medullary  tissue  is  contained,  the  inflammatory  swelling  may  arrest  the 
circulation  and  cause  gangi-ene.  Whether  it  ends  in  gangrene  or  suppuration 
the  products  of  the  inflammation  in  their  turn  decompose,  and  thus  the  pro- 
cess rapidly  spreads  throughout  the  medullary  tissue.  Simple  putrefaction  is 
thus  sulRcient,  in  most  cases,  to  explain  the  phenomena  of  dilfuse  osteomye- 
litis, without  supposing  that  any  specific  virus  is  present.  It  is  probable, 
i however,  that  in  many  cases  the  wound  is  really  infected  with  some  specific 
virus  analogous  to  that  of  diffuse  phlegmonous  erysipelas  or  spreading  gangrene, 
for  difluse  osteomyelitis  may  attack  several  patients  in  one  ward  at  the  same 
I time,  and,  in  fact,  is  predisposed  to  by  all  those  conditions  which  have  already 
been  described  as  influencing  the  occuiTeuce  of  other  infective  processes  in 
wounds.  The  pus  and  gangrenous  medulla  are  always  found  to  contain  micro- 
scopic organisms,  but  they  are  not  uniform  in  character.  The  process  is 
often  accompanied  by  offensive  decomposition  and  blackening  of  the  gan- 
grenous-tissues from  the  generation  of  sulphuretted  hydrogen.  Septic  osteo- 
myelitis is  one  of  the  most  common  causes  of  embolic  pymmia.  The  con- 
■ nection  between  these  conditions  has  been  specially  pointed  out  by  Sir 
' Joseph  Fayrer,  who  has  had  abundant  opportunities  of  studying  the  disease 
in  India.  The  fii’equency  with  which  pyaemia  follows  this  affection  is  due 
to  the  fact  that  the  veins  of  bone,  lying  as  they  do  in  rigid  canals,  do  not 
readily  collapse,  a condition  highly  favourable  to  the  extension  of  throm- 
i bosis.  The  thrombi  thus  formed  become  impregnated  with  the  products 
; of  the  unhealthy  process,  disintegrate,  and  are  washed  on  into  the  blood- 
I stream,  causing  centres  of  suppuration  wherever  they  lodge.  It  is  this  that 
1 makes  septic  osteomyelitis  a most  dangerous  disease,  frequently  proving  fatal. 
I There  is,  in  fact,  a triple  pathological  sequence  of  osteomyelitis,  osteo-phlebitis 
and  pyaemia,  which  is  of  a marked  character, 
t Fat-embohsm  has  been  observed  in  many  cases  of  acute  osteomyelitis, 

I the  liquid  fat  from  the  broken  down  marroAV  being  forced  into  the  vessels 
or  lymphatics  by  the  pressure  of  the  inflammatory  exudation.  If  the  emboli 
I are  impregnated  with  the  products  of  decomposition,  they  may  give  rise  to 
abscesses  in  distant  parts  where  they  lodge. 

If  the  patient  escape  the  dangers  of  pyaemia,  the  disease  almost  invariably 
leads  to  more  or  less  extensive  necrosis  affecting  chiefly  the  inner  layer  of  the 
compact  tissue.  The  long  sequestra  so  frequently  removed  from  stumps, 
especially  after  amputation  of  the  thigh,  are  the  result  of  this  process  (see 
Vol.  I.,  p.  71). 

After  death,  the  appearances  presented  by  the  inflamed  bone  Avill,  if  it  have 
been  the  seat  of  compound  fracture,  be  usually  most  marked  in  the  upper  frag- 
ment ; if  it  have  been  the  seat  of  amputation  or  excision,  they  Avill  extend 
through  the  whole  of  the  bone  that  is  left.  They  are  as  follows.  The  periosteum 
and  outer  surface  of  the  bone  Avill  appear  to  be  slightly  injected.  On  making 
a longitudinal  section  of  the  bone,  the  part  that  is  inflamed  will  be  found  to 
present  the  following  appearances.  The  medullary  canal  is  filled  with  pus  or 
a reddish  puriform  fluid,  often  abominably  offensive  ; the  medulla  is  swollen, 
soft,  pulpy,  of  a deep  red  or  reddish-brown  colour  ; the  compact  bone  has  a 
pinkish  tinge,  and  the  cancellous  osseous  structure  is  often  of  a bright  rosy  hue 
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In  a case  of  compound  fracture,  the  contrast  between  the  deep  coloration  of  | 
the  inflamed  portion  of  bone  and  the  naturally  pallid  appearance  presented  by 
that  which  is  not  diseased,  and  more  particularly  the  deep  red  hue  of  the  1 
medulla  in  the  one,  and  the  pale  yellowish  waxy-looking  fat  filling  the  medullary  I 

canal  in  the  other,  is  most  striking  and  remarkable.  Fayrer  describes  the  i 

medullary  canal,  in  advanced  stages  of  the  disease,  as  being  filled  with  a mass  | 
of  dead  blackened  medulla,  dehris  of  bone,  and  pus.  ^ 

Symptoms. — In  acute  osteomyelitis,  after  an  injury  to  or  an  operation  ; 
involving  the  bone,  the  limb  swells,  with  deep-seated  severe  aching  pain  and  ‘ 
much  tenderness.  Abscesses  form  often  unconnected  with  the  original  wound,  and  1 
profuse  suppuration  is  established.  The  suppuration  may  amount  to  many 
ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark-coloured  and  fetid. 

The  soft  parts  retract  from  the  bone,  and  this  where  exposed  is  dry,  yellow 
and  dead,  being  denuded  of  periosteum.  Septic  inflammation  and  suppuration 
of  the  diploe  are  not  uncommon  in  head  injuries.  In  such  cases  the  scalp  is 
swollen,  the  periosteum  loosened  from  the  bone,  and  the  outer  table  dry  and 
bare.  If  the  outer  table  be  cut  away  after  death,  the  red  diploe  will  be  found 
infiltrated  by  offensive  pus. 

The  constitutional  symptoms  are  those  of  severe  septic  fever.  The  tempera- 
ture is  seldom  below  103°  F.  In  many  cases  the  symptoms  soon  become  those 
of  acute  pyaemia.  If  the  patient  escapes  pyaemia  the  fever  subsides,  and 
subsequent  symptoms  are  merely  those  dependent  upon  the  presence  of  the 
necrosed  bone. 

Treatment  consists  in  supporting  the  patient’s  constitutional  powers  by 
a tonic  and  stimulating  regimen,  and  by  scrupulous  attention  to  hygienic  • 
rules. 

The  less  acute  forms  of  the  disease  call  for  no  treatment  beyond  attention 
to  cleanliness  while  the  sequestra  are  becoming  loose  enough  for  removal.  1 

In  the  more  acute  forms  which  threaten  to  terminate  in  pyaemia,  nothing  | 

can  be  done  so  far  as  the  affected  bone  is  concerned,  except  its  removal  ; but  \ 

whether  this  should  be  done  in  the  continuity  of  the  bone  or  at  a higher  joint,  ; 

is  a question  on  which  different  opinions  are  entertained  among  surgical  ! 

authorities.  If  an  operation  be  performed  upon  the  continuity  of  a bone  ; 

affected  with  diffuse  suppuration  in  the  medullary  canal,  the  septic  iuflamma-  j 

tion  will  most  likely  recur  in  the  part  of  the  bone  which  is  left.  Hence,  if  | 

secondary  amputation  of  an  injured  hmb  should  be  rendered  necessary,  the  i 

bone  being  affected  with  osteomyelitis,  it  is  strongly  m'ged  by  some  Surgeons, 
especially  by  J.  Eoux,  that  the  operation  should  be  performed  at  some  joint 
above  the  injured  and  diseased  bone,  in  preference  to  amputation  through  its 
continuity.  Eoux,  who  had  extensive  experience  in  the  Italian  war  of  1859, 
successfully  disarticulated  the  thigh  at  the  hip-joint,  in  four  cases  of  osteo- 
myelitis consequent  on  gunshot-injuries  of  the  lower  end  of  the  femur.  Of  22 
cases  in  which  he  performed  secondary  disarticulation  of  other  joints  for  osteo- 
myelitis, all  recovered  ; whereas  every  soldier  died,  whose  limb  was  secondarily 
amputated  through  the  continuity  of  the  injured  bone  after  the  battles  of 
Magenta,  Montebello,  Marignano,  and  Solferino.  On  the  other  hand,  Larrey 
did  not  consider  disarticulation  absolutely  indispensable,  even  in  cases  of 
acute  osteomyelitis ; and  Longmore  has  met  with  cases  in  which  recovery 
has  followed  the  simple  removal  of  portions  of  dead  bone — the  disease  in 
these  instances  having  assumed  a chronic  form.  Fayrer  advises  that,  where 
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j osteomyelitis  is  suspected  to  be  present  in  a stump  after  amputation,  the 

I , medulla  should  be  examined  by  a probe.  If  this  soon  impinge  on  healthy 

( bleeding  medulla,  the  Surgeon  may  wait  for  the  efforts  of  nature  to  throw  oil 

jlj;  the  diseased  bone  ; if,  on  the  other  hand,  the  probe  encounter  only  dead  bone 

t ; and  pus,  then  the  sooner  amputation  is  performed,  the  better. 

The  special  danger  in  osteomyelitis  consists  in  the  tendency  to  the  super- 
, I vention  of  osteophlebitis  and  pymmia ; and,  in  deciding  upon  the  amputa- 

: i tion  or  exarticulation  of  a bone  thus  affected,  it  is  of  the  first  importance  not  to 

: i delay  the  operation  until  pymmic  symptoms  have  set  in.  There  is  a period 

jj  between  the  development  of  the  local  inflammation  and  the  constitutional 

] j pyaemia,  which  it  is  most  important  not  to  allow  to  slip  by.  During  this 

j I period  the  patient  is  affected  by  surgical  fever,  but  there  are  no  rigors.  If  once 

Jf  the  characteristic  rigors  and  the  high  temperature  and  profuse  sweats  of 

j pyaemia  have  set  in,  I believe  that  operation  can  be  of  no  use,  as  the  patient 

r will  certainly  perish  from  secondaiy  deposits  or  general  blood-poisoning.  But, 

I before  rigoi-s  have  occurred,  the  amputation  may  be  done  with  a good  prospect 

k I of  success.  The  unsuccessful  results  of  the  treatment  of  this  disease  renders 

I it  all  the  more  imperatively  necessary  to  prevent  it  by  the  adoption  of  efficient 

t antiseptic  dressing  and  proper  attention  to  the  hygienic  surroundings  of  the 

f patient.  But  in  military  practice  this  is  not  always  possible. 

It  has  been  suggested,  instead  of  amputating  at  once,  to  scoop  out  the 
: j medulla  with  a sharp  spoon  and  to  introduce  iodoform  into  the  canal, 

i Perkowski  has  recently  recorded  8 cases  in  which  he  carried  out  this  treat- 

I ment  when  the  symptoms  of  osteomyelitis  had  set  in  after  amputations.  In 

! three  the  whole  of  the  medullary  canal  remaining  was  scraped  out,  and  in  the 

other  five  a length  of  from  to  3 inches  was  treated  in  this  way  ; all 
recovered  without  pytemia.  The  treatment  certainly  deserves  a trial  when 
amputation  is  for  any  reason  unadvisable. 

ACUTE  NECROSIS. 

Acute  Necrosis  is  an  acute  infective  inflammation  almost  exclusively  met 
with  before  the  growth  of  the  skeleton  has  completely  ceased.  The  affection 
is  known  by  many  other  names,  such  as  acute  diffuse  periostitis,  infective 
periostitis,  infective  periostitis  and  osteomyelitis,  acute  infective  osteo- 
myelitis, acute  suppurative  epiphysitis,  necrosial  fever  and  bone-typhus  ; but 
the  term  “ acute  necrosis  ” is  perhaps  the  best  in  the  present  state  of  our  know- 
ledge, as  it  does  not  imply  any  theory  as  to  the  exact  nature  of  the  disease  and 
the  starting  point  of  the  inflammation. 

Sy3iptoms. — A typical  case  of  acute  necrosis  presents  the  following  symptoms. 
The  patient  is  usually  a child  below  the  age  of  puberty,  and  most  commonly  a 
male.  He  is  often  strumous  and  usually  in  somewhat  feeble  health,  possibly 
the  result  of  a recent  attack  of  some  acute  specific  disease,  as  scarlet  fever  or 
measles.  There  is  in  most  cases  a histoiy  of  some  slight  injury,  but 'this  is 
by  no  means  constant.  The  attack  begins  with  a sudden  invasion  like  that  of 
a specific  fever.  There  is  high  temperature,  often  reaching  105°  F.  or  even 
higher,  occasionally  with  a rigor.  Headache,  loss  of  appetite,  thirst,  and  some- 
times vomiting  or  diarrhoea  are  present.  At  first  the  local  affection  may 
escape  observation,  and  simh  cases  are  not  unfrequently  mistaken  at  the  com- 
mencement for  one  of  the  acute  specific  diseases.  By  the  second  or  third  day, 
however,  the  local  symptoms  become  manifest.  The  parts  covering  one  of  the 
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long  bones,  most  commonly  the  tibia,  femur  or  humerus,  are  found  to  be 
swollen  and  acutely  tender.  At  first  the  skin  is  pale,  but  it  soon  becomes  i 

reddened.  By  the  fourth  or  fifth  day,  or  sometimes  not  till  the  end  of  a week,  j 

distinct  fluctuation  is  recognized,  often  extending  over  the  whole  of  the  shaft  ' 1 
of  the  affected  bone.  At  this  time  on  jnoving  the  limb,  distinct,  though  ; i 
somewhat  soft  crepitus  may  be  felt,  and  it  will  then  be  found  that  one,  or  some-  | ^ 
times  both  the  epiphyses  may  be  loosened  from  the  diaphysis.  As  a rule  the 
joints  escape,  but  occasionally  one  or  both  of  the  articulations  into  which  the  i , 

bone  enters  become  distended  with  fluid.  If  at  this  stage  an  incision  be  - 

made  into  the  swollen  parts  down  to  the  bone,  a large  quantity  of  pus  escapes,  , 

and  on  inserting  the  finger  the  greater  part  of  the  diaphysis  may  be  felt  to  be  ; 
denuded  of  its  periosteum.  All  this  time  the  febrile  disturbance  persists,  and 
by  the  end  of  a week  may  assume  the  ordinary  characters  of  pyaemia.  1 
Symptoms  of  pneumonia,  pleurisy  and  pericarditis  may  superv’ene  and  death 
take  place  before  the  abscess  has  been  opened.  The  disease  does  not,  however, 
ahvays  run  this  typical  course.  The  following  are  the  chief  modifications  met  ; 
with.  The  threatened  suj)puration  in  some  very  rare  cases  does  not  take 
place.  The  inflammation  of  the  periosteum  gradually  subsides  in  intensity,  ; 

and  assumes  the  osteoplastic  form.  A case  of  this  kind  ocemTed  lately  in 
University  College  Hospital  in  a youth  aged  about  1 9.  No  suppuration  took  place,  ' 
the  acute  symptoms  rapidly  subsided,  and  the  femur  became  gradually  enlarged  j 
to  more  than  double  its  natural  size  throughout  the  whole  shaft,  from  forma-  1 
tion  of  new  bone  under  the  periosteum.  In  other  cases,  although  pus  forms 
early,  the  extent  to  which  the  periosteum  is  raised  from  the  bone  is  more 
limited,  being  confined  to  one  end  or  the  middle  of  the  shaft.  In  these  cases  the 
course  of  the  disease  is  usually  less  acute,  and  the  abscess  may  become  localized 
and  gradually  point  towards  the  surface.  Separation  of  the  epiphyses  is  by 
no  means  a constant  occurrence  ; the  younger  the  patient  the  more  likely  it  is 
to  occur.  Bilh’oth  states  that  a disease  of  exactly  the  same  character  may  ; 
occur  in  adults,  but  this  is  somewhat  doubtful. 

Pathology. — Much  difference  of  opinion  still  exists  as  to  the  exact  nature 
of  this  disease  and  its  point  of  origin.  Holmes,  and  with  him  most  English 
Surgeons,  regard  it  as  an  acute  diffuse  inflammation  commencing  in  the  ! 
periosteum.  Dent  and  others  have  published  cases  proving  that  at  any  rate 
it  often  arises  in  this  way.  In  Germany  and  France  it  is  more  commonly  i 

described  as  acute  osteo-myelitis,  and  is  believed  to  commence  in  the  medulla.  ! 

There  is  no  doubt  that  in  fatal  cases  it  is  very  common  to  find  the  medulla  j 

inflamed  and  often  suppurating,  but  this  is  by  no  means  constant,  and  in  | 

many  cases  at  least  is  evidently  secondary.  In  a case  which  lately  occuiTed  in 
University  College  Hospital,  a section  of  the  bone  showed  the  medulla  to  be 
inflamed  on  one  side  only,  in  contact  with  the  part  of  the  compact  tissue 
which  was  denuded  of  its  periosteum,  the  remainder  of  the  maiTow  being 
perfectly  healthy.  The  inflammation  was  evidently  of  a more  recent  date 
than  that  of  the  periosteum.  Others  have  supposed  that  the  compact  tissue 
is  primarily  affected,  but  of  this  there  is  no  evidence.  That  the  inflammation 
is  infective  in  character  is  shown  by  its  tendency  to  spread,  and  by  the  fre- 
quency with  which  it  is  followed  by  pyaemia,  even  before  the  abscess  has  been 
opened.  Micro-organisms  have  been  repeatedly  demonstrated  in  the  pus  when 
first  evacuated,  but  no  specific  form  has  yet  been  proved  to  be  invariably 
associated  with  the  disease.  The  hypothesis  suggested  as  an  explanation  of 
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the  affection  is,  that  it  is  due  to  a specific  vims  entering  the  blood  from  with- 
out, and  finding  the  nidus  for  its  development  in  the  vascular  growing  tissue 
beneath  the  periosteum,  or  in  the  layer  of  cartilage  between  the  shaft  and  the 
epiphyses,  the  determining  cause  of  the  local  outbreak  being  in  most  cases 
some  slight  injury  with  extravasation  of  blood.  The  pus,  when  fii’st  let  out, 
is  always  free  from  any  unpleasant  odour.  The  rapid  extension  of  the 
suppuration  is  partly  due  to  the  infective  nature  of  the  pus  and  partly  to  the 
fact  that  it  is  pent-up  beneath  the  dense  fibrous  layer  of  the  periosteum. 

Results. — As  the  name  “ acute  necrosis  ” implies,  the  disease  almost  in- 
variably results  in  more  or  less  extensive  death  of  the  compact  tissue.  The 
extent  of  the  necrosis  by  no  means  necessarily  corresponds  to  the  area  from 
which  the  periosteum  has  been  raised  by  the  pus,  for  after  this  has  been 
evacuated,  the  membrane  may  adhere  again  to  a considerable  extent,  and  the 
connection  between  its  vessels  and  those  of  the  bone  be  re-established.  In  a 
case  lately  in  University  College  Hospital  the  tibia  was  felt  to  be  bare  from 
one  end  of  the  shaft  to  the  other,  yet  after  free  incisions  were  made  no 
necrosis  followed,  except  over  an  area  of  about  one  square  inch  near  the  lower 
end.  The  after-history  of  the  dead  bone,  the  process  of  separation  of  the 
sequestrum  and  repair,  will  be  fully  described  with  necrosis  in  general. 

Diagnosis. — Before  the  local  symptoms  become  evident,  especially  in  fat 
children,  the  disease  is  easily  mistaken  for  one  of  the  acute  specific  fevers. 
So  likely  is  this  to  happen,  that  in  cases  of  sudden  severe  febrile  distm’b- 
ance  of  doubtful  nature  in  children,  the  bones  should  always  be  examined. 
'Wlien  the  SAvelling  sets  in,  it  may  be  mistaken  for  phlegmonous  erysipelas  or 
cellulitis,  but  these  conditions  are  rare  in  childhood.  When  pus  is  suspected, 
a puncture  should  be  made  with  a grooved  needle  or  an  aspirator,  by  which  the 
diagnosis  can  usually  be  cleared  up. 

Prognosis. — The  prognosis  of  acute  necrosis  is  always  gvave,  but  as  Bilh’oth 
points  out,  it  is  probably  not  so  fatal  as  hospital-statistics  would  make  it 
appear.  The  milder  cases,  in  which  the  extension  of  the  inflammation  is 
limited,  are  often  treated  at  home,  and  come  under  hospital  treatment  only 
at  a later  period,  for  removal  of  the  sequestra.  In  fact,  the  great  majority 
of  cases  of  extensive  necrosis  of  the  long  bones  in  young  subjects  are  the 
result  of  this  disease. 

Treatment. — The  only  treatment  is  to  cut  down  upon  the  bone  and  let  out 
the  pus  from  beneath  the  periosteum  at  the  earliest  possible  period.  In  the 
thigh  the  incision  is  best  made  on  the  outer  side,  in  the  leg  in  front, 
over  the  tibia.  The  incisions  must  be  free,  and  if  necessary,  several  may  be 
made.  The  wounds  must  be  well  drained  and  treated  antiseptically.  If  the 
discharges  be  allowed  to  decompose,  the  danger  of  the  patient  will  be  greatly 
increased.  The  result  of  the  treatment  is  usually  immediately  to  relieve  the 
constitutional  symptoms  and  arrest  the  progress  of  the  disease,  but  in  a certain 
proportion  of  cases  general  infection  may  have  taken  place  before  the  abscess 
was  recognized,  and  the  result  is  then  always  fatal. 

If  after  the  incisions  have  been  made  the  discharge  remains  very  profuse 
and  threatens  to  exhaust  the  patient,  amputation  may  sometimes  be  necessary. 
If  the  shaft  of  the  bone  is  separated  at  each  end  from  the  epiphyses  and  lies 
loose  in  the  cavity  of  the  abscess,  it  becomes  a question  whether  it  should  be 
removed  at  once  or  left,  in  the  ho])e  that  it  may  partly  recover  or  may  at  least 
serve  as  a support  during  the  ibrmation  of  the  new  bone  from  the  periosteum. 
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Numerous  cases  have  been  recorded  by  Holmes,  J.  Bell,  Macnamara  and  S 
others,  in  which  early  removal  has  been  practised  with  excellent  results.  New  J 
bone  is  slowly  formed  from  the  periosteum,  and  after  a few  months  the  limb 
is  in  most  cases  almost  as  strong  as  before  the  operation.  The  removal  of  J 

the  bone  can  usually  be  accomplished  by  simply  exposing  it  by  a free  incision,  i 

laying  hold  of  it  with  the  lion  forceps  and  twisting  it  out.  In  some  cases  the  H 

operation  is  facilitated  by  dividing  the  shaft  into  two  pieces  with  a chain-saw. 

If  the  bone  on  examination  be  found  to  be  firmly  attached  it  should  be  left  1 

alone.  It  is  only  in  those  cases  in  which  there  is  reason  to  believe  that  the  1 

whole  diaphysis  is  separated  from  the  periosteum  and  the  epiphyses  that  the  j 

operation  is  justifiable.  : 

' 

CARIES. 

The  term  Caries  has  been  used  with  considerable  laxity,  so  that  it  cannot  I 
be  said  to  have  any  definite  pathological  meaning.  It  is  in  fact  applied 
to  every  slowly  progressive  ulceration  of  bone  except  that  concerned  in  the 
separation  of  a sequestrum  fr’om  the  surrounding  living  bone.  All  these  pro- 
cesses belong  to  the  class  of  rarefying  inflammations  of  bone,  that  is  to  say, 
the  bony  tissue  is  gradually  absorbed  before  an  advancing  inflammatory  new 
growth  proceeding  from  the  vascular  tissue,  either  in  the  medulla  of  cancellous 
bone,  or  in  the  Haversian  canals  of  compact  bone.  These  processes  have 
already  been  described  (pp.  262,  267). 

The  modifications  of  caries  depend  upon  the  cause  of  the  disease,  the  part 
of  the  bone  affected,  and  the  stage  of  the  process  in  which  suppuration,  or 
degeneration  of  the  inflammatory  products  takes  place. 

The  Causes  of  caries  are  very  various.  As  in  all  other  inflammatory 
processes  we  have  to  consider,  first,  the  constitutional  or  local  condition  which 
predisposes  the  tissue  to  inflammation,  and  secondly,  the  source  of  iiTitation 
which  is  the  immediate  cause  of  the  process.  Caries  occurs  most  frequently  ; 
in  strumous  subjects,  in  whom,  as  before  stated  (see  Scrofula,  Yol.  I.,  p.  1054), 
inflammation  is  prone  to  be  set  up  by  slight  causes,  and  to  persist.  The 
immediate  cause  of  the  disease  is,  in  many  cases,  an  injury.  This  is  very 
frequently  the  case  when  it  starts  in  the  soft  tissue,  between  the  epiphysis  and 
diaphysis  of  a growing  bone,  or  in  the  bodies  of  the  vertebree.  The  persist-  > 
ence  of  the  process  in  these  cases  is  due  chiefly  to  want  of  rest,  the  diseased 
bone  being  constantly  exposed  to  slight  mechanical  injury  whenever  the  part  i 

is  moved  or  the  weight  of  the  body  is  thrown  upon  it.  That  this  is  the  true  | 

explanation  of  many  cases  is  shown  by  the  readiness  with  which  cure  takes  > 

place  when  the  diseased  part  is  put  at  perfect  rest.  This  is  also  well  illustrated  j 

in  some  cases  of  disease  of  the  hip- joint,  vdth  caries  of  the  acetabulum.  If  ; 

dislocation  takes  place,  the  carious  cavity,  being  relieved  from  the  friction  of  j 

the  head  of  the  bone,  frequently  heals  rapidly.  If  the  cause  of  the  con- 
tinuance of  the  inflammation  be  not  removed  suppuration  frequently  takes 
place. 

Another  very  common  cause  of  caries  is  the  deposit  of  tubercle  in  the 
cancellous  tissue  of  bones.  Tubercle  undergoes  the  same  changes  in  bone  as 
elsewhere  ; it  caseates  early  and  subsequently  softens,  exciting  inflammation 
in  the  parts  around  it.  The  observations  of  all  pathologists  during  the  l^t 
few  years  have  tended  to  prove  that  the  great  majority  of  all  ciiscs  of  caries 
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attccting  the  short  bones  of  the  tarsus  and  the  cancellous  tissue  of  the  heads 
of  the  long  hones  are  dependent  on  the  presence  of  tubercle. 

The  fact  that  Billroth  has  found  cheesy  tubercular  deposits  in  internal 
organs  in  54  per  cent,  of  the  cases  of  caries  examined  by  him  is  a strong 
confirmation  of  this  view.  He  gives  the  proportions  in  which  these  were  met 
with  in  disease  of  the  different  bones  as  follows:  shoulder-joint,  77‘7  per  cent.; 
bones  of  the  chest,  65'5  ; ankle,  G4  ; knee,  (»2’G  ; elbow,  G2’3  ; spine,  5G’8  ; 
\mst,  51'2  ; pelvis,  50'5  ; hip,  47’5  ; tibia,  58  ; skull  and  face,  83‘G.  The 
Imigs  were  most  commonly  affected.  It  is  probable  that  in  many  of  these  the 
general  infection  was  secondary  to  the  disease  of  the  bone,  though  it  is  quite 
possible  that  in  some  the  reverse  may  have  been  the  case.  In  some  cases  it  is 
possible  that  an  injury  may  serve  as  the  starting  point  of  the  disease,  the 
tubercle  being  deposited  as  a secondary  complication. 

Syphilitic  caries  has  already  been  described  (see  Syphilis,  Vol.  I,  p.  1117). 
It  affects  most  commonly  the  surface  of  bones  and  is  then  the  result  of  a soften- 
ing sub-periosteal  gumma.  The  disease  does  not  penetrate  deeply,  but  leaves 
I the  surface  rough  and  porous,  and  is  accompanied  by  a good  deal  of  inflam- 
I mation  of  the  soft  parts  around  the  affected  bone.  It  occurs  most  frequently 
! in  adults  and  is  very  chronic. 

In  all  forms  of  caries  in  which  suppuration  takes  place  as  soon  as  the  result- 
I ing  abscess  is  opened,  decomposition  of  the  discharges  ensues,  unless  precau- 

j tions  be  taken  to  prevent  it,  and  the  irritation  caused  by  the  contact  of  the 

I septic  matter  with  the  diseased  surface  tends  to  perpetuate  the  chronic  inflam- 
j mation  and  cause  extension  of  the  destruction  of  the  bone. 

In  wounds  of  joints  caries  may  result  after  destruction  of  the  cartilages  merely 
i from  the  combined  irritation  of  the  friction  or  pressure  of  the  articular  surfaces 
against  each  other  and  the  contact  of  septic  matter. 

Caries  may  therefore  be  divided,  according  to  its  cause,  into  simple,  tuber- 
cular and  S)q)hilitic.  All  these  forms  are  predisposed  to  by  a scrofulous 
constitution  and  aggravated  by  decomposition  of  the  discharges  when  this 
happens.  It  is  not  always  possible  to  distinguish  clinically  between  the 
different  varieties. 

Caries  is  divided  also  into  superficial,  central  or  articular,  according  to  the 
part  of  the  bone  which  it  affects. 

Many  other  terms  are  applied  to  caries,  according  to  the  various  modifica- 
tions which  the  process  may  undergo. 

When  the  inflammatory  new  growth  forms  rapidly  in  the  cancellous  spaces 
which  thus  soon  become  filled  with  vascular  granulation-tissue  before  which 
the  bony  cancelli  Avaste  away  and  finally  disappear,  the  disease  is  termed 
fungating  caries  or  caries  fungosa.  This  form  is  common  in  the  short  bones 
' and  in  the  epiphyses  of  long  bones.  If  the  morbid  process  reaches  the  cavity 
of  a joint  the  fungating  granulation- tissue  sprouts  into  it,  and  spreads  over 
the  cartilages  and  synovial  membrane,  leading  finally  to  complete  destruction 
of  the  articulation  (see  Diseases  of  Joints).  After  reaching  a certain  degree 
of  development,  fatty  degeneration  sets  in  in  the  new  tissue,  and  this  is  usually 
folloAved  by  softening  and  slow  suppuration.  Fungating  caries  is  most  com- 
monly associated  with  the  presence  of  tubercle,  but  it  is  not  yet  proved  that  it 
18  always  so,  or  that  Avlien  tubercles,  with  the  characteristic  bacilli,  are  found  in 
the  fungating  tissue,  they  have  been  the  primary  cause  of  the  process.  When 
the  bone  is  extensively  destroyed,  as  is  frequently  seen  in  the  vertebra). 
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without  tlic  formation  of  pus,  the  disease  is  termed  dry  caries  or  caries  sicca. 
Ill  dry  caries  the  gTanulatioii-tissue  may  be  partly  absorlied  and  partly 
developed  into  new  bone,  if  recoveiy  takes  place  without  the  formation  of 
pus  at  any  stage  of  the  disease.  Thus,  in  many  cases  of  recovery  from  caries 
of  the  spine  we  find  the  whole  body  of  a vertebra  has  disappeared,  those 
above  and  below  it  having  come  in  contact  with  each  other  and  become  firmly 
united  by  new  bone  (see  Caries  of  the  Spine).  When  suppuration  takes  place 
the  process  is  usually  slow,  the  result  being  the  formation  of  a chronic  abscess 
with  thick,  curdy  pus,  which  gradually  advances  towards  the  surface.  A 
large  proportion  of  all  chronic  abscesses  met  with  in  surgical  practice  arise 
in  this  way.  When  the  abscess  opens  on  the  surface,  exposing  the  diseased 
bone  to  the  air,  the  process  is  sometimes  spoken  of  as  ope?i  caries. 

It  frequently  happens  that  caseation  of  the  inflammatory  products  or  chronic 
suppuration  takes  place  before  the  cancellous  bone  has  been  completely 
destroyed  in  the  rarefactive  process.  The  unabsorbed  fragments  then  being 
cut  oft  fi’om  their  nutrition  perish,  and  we  thus  get  the  condition  known  a.s 
caries  necrotica  or  necrotic  caries.  The  fragments  of  dead  bone  may  be  of 
considerable  size,  forming  large  sequestra  surrounded  by  carious  bone,  or  may 
be  so  small  as  merely  to  give  a gritty  feel  to  the  degenerated  granulation-tissue 
in  which  they  are  lying.  Caries  necrotica  is  frequently  associated  with 
tubercle. 

General  Appearances  of  Carious  Bone. — On  examining  a macerated  specimen 
of  carious  bone  it  will  be  found  to  be  much  more  porous  and  fragile  than 
natural,  the  cancelli  being  thinned  and  the  spaces  enlarged.  Here  and  there 
cavities  will  be  seen  where  the  cancelli  have  been  completely  destroyed  and  the 
spaces  have  coalesced.  In  these  cavities  loose  pieces  of  dead  bone  may  be 
lying.  A fresh  specimen  shows  the  following  appearances  proceeding  from  the 
circumference  to  the  centre  of  the  carious  patch.  The  earliest  morbid  change 
is  increased  vascularity  of  the  medullary  tissue,  which  is  redder  than  natural  ; 
the  next  change  observed  is  that  the  normal  fatty  or  dark  red  semi-fluid 
maiTow  has  become  replaced  by  pink  gelatinous  granulation-tissue,  and  that 
the  cancelli  are  becoming  thinned.  Hearer  the  centre  the  bony  cancelli 
entirely  disappear,  and  the  new  tissue  becomes  opaque  and  pale  yellow  from 
fatty  degeneration.  In  the  centre  it  may  form  a caseous  mass,  softening 
in  parts  into  a thick,  curdy,  puriform  fluid.  Even  in  cases  in  which  there 
is  every  reason  to  believe  the  process  is  tubercular,  and  in  which  the  micro- 
scope shows  the  anatomical  appeai’ances  of  the  tubercle  follicles,  grey  granu- 
lations are  seldom  to  be  recognized.  If  they  are  seen  they  are  more  likely 

to  be  found  near  the  circumference  where  they  have  not  yet  been  con- 

cealed by  the  fiirther  inflammatory  changes  around  them.  Caries  necrotica 
presents  the  same  appearances,  with  the  addition  of  fragments  of  dead  bone, 
mixed  with  the  degenerating  inflammatory  products.  If  these  are  decom- 
posing they  will  be  black  or  grey  in  colour  ; if  not,  they  are  Avhite.  If 

the  process  have  been  very  chronic,  small  patches  of  opaque  white  bone 
may  be  found,  in  which  calcification  has  taken  place  in  the  inflammatory 
products  filling  the  cancelli. 

In  simple  or  dry  caries  the  same  appearances  are  found,  but  there  is  no  fatty 
degeneration.  The  granulation-tissue  maintains  its  pink  gelatinous  appearance 
throughout. 

In  all  cases  of  caries  the  neighbouring  periosteum  is  swollen  and  thickened 
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and  new  bone  is  formed  beneath  it.  In  central  caries  the  compact  tissue  is 
usually  somewhat  rarefied. 

fj  Situation  of  Caries. — Billroth  andMenzel  of  Vienna  have  examined  the  question 
of  the  relative  fi’equency  of  caries  in  different  bones.  In  1 ,9i)6  cases,  the  nimibers 
were  : skull,  IGl  ; facial  bones,  44  ; vertebral  column,  702  ; sternum,  clavicle, 
and  ribs,  184  ; bones  of  shoulder-joint,  28  ; elbow-joint,  93  ; wrist  and  hand, 
41  ; pelvis,  8u  ; hip-joint,  189  ; knee-joint,  238  ; ankle-joint  and  foot,  150  ; 
scapula,  4 ; humerus  (shaft),  13  ; radius,  2 ; ulna,  4 ; femur  (shaft),  31  ; tibia, 
30  ; fibula,  2.  A classification  in  regions  gives  : head  and  spine,  1091  ; upper 
limbs,  185  ; lower  limbs,  720.  Hence  it  appears  that,  while  any  bone  may  be 
affected  with  caries,  it  is  most  frequently  met  with  in  the  short  and  cancellous 
bones. 

Symptoms. — The  symptoms  indicative  of  the  occurrence  of  caries  are  very 
equivocal,  and  are  not  unfrequently,  in  the  early  stages,  mis- 
taken for  those  of  ordinary  abscess  or  rheumatism.  They 
consist  of  pain  iu  the  bone,  sometimes  with  a good  deal  of 
redness  and  swelling  in  the  soft  tissues  covering  it ; abscess  at 
last  forms,  often  of  considerable  size  ; and,  on  letting  out  the 
pus,  the  character  of  the  disease  will  be  recognized,  as  the  bare 
and  rough  bone  may  be  felt  with  a probe,  wdiich  sinks  into 
depressions  upon  its  surface,  which  though  rough,  yields 
readily  to  the  pressure  of  the  instrument.  The  cavity  of  the 
abscess  gradually  contracts,  lea'^ung  fistulous  openings,  which 
discharge  pus  in  varying  amount.  The  discharge  is  frequently 
fetid,  unless  means  be  taken  to  prevent  its  decomposition. 

Granules  of  bone,  the  minute  sequestra  from  necrotic  caries, 
are  often  intermixed  with  it,  and  it  has  been  shown  to  contain 
a considerable  excess  of  phosphate  of  lime.  The  fistulous 
openings  are  generally  suiTounded  or  concealed  by  high  spongy 
granulations,  and  the  neighbouring  skin  is  duskily  inflamed. 

These  sinuses  or  fistulm  are  often  loug  and  tortuous.  They 
wind  along  and  around  the  muscles,  the  pus  finding  its  way 
along  the  lines  of  least  resistance  in  the  inter-muscular  planes 
of  areolar  tissue,  the  external  opening  being  often  situated  at  a 
considerable  distance,  perhaps  many  inches,  from  the  diseased 
bone.  In  these  cases  a long  and  flexible  probe  is  required 
to  traverse  the  sinuosities  of  the  fistulous  track  so  as  to  reach 
the  bone  at  its  extremity  ; and  here  Sayre’s  vertebrated  probe 
(Fig.  503)  is  sometimes  useful,  being  flexible  and  accommo- 
dating itself  to  the  windings  of  the  canal.  A similar  instrument  has  been 
devised  also  by  Steele  of  Bristol. 

The  difficulty  of  draining  these  long  sinuses  efficiently,  often  leads  to  the 
accumulation  of  pus,  frequently  septic  in  character,  at  a certain  degree  of 
pressure  in  the  deeper  parts,  in  consequence  of  which  the  suppuration  may  be 
maintained  almost  indefinitely,  the  patient  finally  perishing  from  exhaustion 
hectic,  chronic  septic  poisoning,  or  albuminoid  degeneration  of  internal 
organs. 

’ffiKATMENT. — The  treatment  of  caries  must  be  conducted  in  reference  to 
the  constitutional  cause  that  occasions  it,  the  removal  of  which  is  the  first  and 
most  essential  clement  iu  effecting  a cure.  If  it  arise  from  syphilis,  this  must 
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bo  treated  ; if  from  struma,  the  general  liealth  must  be  improved.  By 
the  removal  of  such  causes,  the  disease  will  often  cease  spontaneously,  and  even 
undergo  cure,  more  especially  in  young  subjects.  Hence,  it  is  well  not  to  be 
in  too  gi-eat  a hurry  to  interfere,  by  operative  means,  in  caries  of  the  small 
bones  of  children.  I liave  often  seen  cases,  especially  of  caries  of  the  bones  of  the 
hands  and  feet,  in  Avhich  an  operation  for  the  removal  of  the  diseased  bone  was 
apparently  indispensable,  recover  spontaneously  on  change  of  air,  and  attention 
to  the  general  health  of  the  child  ; the  disintegrated  particles  of  the  diseased 
bone  being  eliminated  piecemeal. 

In  the  earlier  stages  of  caries,  should  there  be  any  acute  inflammatory 
symptoms,  measures  should  be  taken,  by  means  of  appropriate  local  and  con- 
stitutional antiphlogistics,  to  subdue  the  activity  and  limit  the  extension  of  the 
disease  ; and  when  this  has  fallen  into  a chronic  state,  constitutional  alteratives 
should  be  employed.  Amongst  these,  cod-liver  oil,  the  iodides,  and  change  of 
air,  more  especially  to  the  sea-side  when  the  patient  is  young,  should  hold  the 
first  place.  Counter-irritation  is  of  little  avail  in  these  cases  in  arresting  the 
progress  of  the  disease.  By  means  of  blisters,  iodine,  and  issues,  thickening 
of  the  periosteum  and  of  the  soft  structures  covering  the  diseased  patch  of  bone 
may  be  lessened,  and  pain  subdued  ; but  the  real  progress  of  the  osseous 
disease  cannot,  I think,  be  influenced  by  such  means,  when  once  it  has  passed 
the  earliest  stage  of  inflammatory  congestion. 

"WTien  the  disease  has  lasted  some  time  and  nature  seems  unable  to  eliminate 
the  carious  bone,  all  reparative  action  having  ceased,  or  being  inefficient  for 
the  restoration  of  the  integrity  of  the  part,  an  operation  becomes  necessary. 

When  the  operative  procedure  is  carried  out  in  the  diseased  part  itself,  it 
is  impossible  to  be  too  careful  in  delaying  it  until  the  acute  stage  of  the  disease 
has  passed,  and  the  inflammation  in  the  bone  and  surrounding  tissues  has 
become  chronic.  Unless  this  be  done,  the  operation  is  veiy  apt  merely  to  give 
a fresh  impetus  to  the  disease,  and  should  decomposition  of  the  discharges  take 
place,  septic  osteo-myelitis  of  the  affected  bone  may  ensue. 

Operations. — The  operations  practised  upon  carious  bones  are  of  four 
kinds  ; consisting  either  in  simple  Removal  of  the  Diseased  Portion  of  Bone  ; 
in  Excision  of  the  Carious  Articular  End ; in  Resection  of  the  whole  of  the 
Bone  affected  ; or  in  Amputation  of  the  Whole  Limb. 

Before  proceeding  to  the  Removal  of  the  Carious  Portion  of  the  Bone  the 
limb  should  be  rendered  bloodless  by  Esmarch’s  method,  as  the  operator  will 
then  be  able  to  see  exactly  what  he  is  doing,  instead  of  working  in  a deep 
hole  filled  with  blood.  The  bone  is  best  removed  in  most  cases  by  means  of 
the  gouge.  This  instrument  is  especially  useful  in  those  cases  in  which  short, 
thick  bones,  or  the  articular  ends  of  the  long  bones,  are  affected,  without 
implicating  of  the  neighbouring  joints.  In  applying  the  gouge,  the  diseased 
portion  of  bone  should  be  exposed  by  a crucial  incision,  and,  if  necessary,  its  cavity 
opened  by  a small  trephine.  The  gouge,  fixed  in  a short  round  handle,  is  then 
freely  applied,  and  the  diseased  tissues  are  scooped  and  cut  out.  In  order  to 
do  this  efficiently,  it  is  desirable  to  be  furnished  with  instruments  of  different 
shapes  and  sizes,  so  that  there  may  be  no  difficulty  in  hollowing  or  cutting 
away  eveiy  portion  of  bone  that  is  diseased.  In  many  cases  Volkmamis 
shai’p  spoons  may  be  advantageously  substituted  for  gouges.  I have  found  the 
f/ouge-foi'ceps  (Fig.  51  f)  very  useful  in  clearing  away  angular  fragments  and 
projections  of  bone.  In  some  cases  Marshall’s  osteotrite  (Fig.  504)  will  be 
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found  a very  serviceable  instrument,  clearing  away  the  softened  carious  bone 
without  risk  to  the  surrounding  healthy  structures. 

lu  removing  carious  bone  with  these  instruments,  the  Surgeon  may  be 
sometimes  at  a loss  to  know  when  he  has  cut  away  enough.  In  this  he  may 
generally  be  guided  by  the  difference  in  texture  between  the  diseased  and 
healthy  bone  ; the  former  cutting  soft  and  gi’itty,  readily  yielding  before  the 
instrument,  whilst  the  latter  is  hard  and  resistent ; so  that,  when  all  the 
disease  is  removed,  the  walls  of  the  cavity  left  will  be  felt  to  be  compact  and 
smooth.  In  some  cases,  the  healthy  bone  may  have  been  softened  by  inflam- 
mation ; should  there  be  any  doubt  as  to  the  condition  of  what 
has  been  gouged  out,  it  may  be  solved  by  putting  the  detritus 
into  water,  when,  if  carious  it  Avill  become  either  white  or  black, 
whereas  if  healthy,  but  inflamed,  it  will  preserve  its  red  tint. 

In  operating  on  young  children  especially,  it  is  well  not  to 
have  the  gouge  too  sharp,  lest  the  inflamed,  but  otherwise 
healthy  though  somewhat  softened  bone,  be  'cut  away  together 
with  that  affected  by  caries.  After  the  operation  the  cavity 
must  be  carefully  cleaned  to  remove  any  detritus  or  loose  frag- 
ments that  may  be  left  behind.  This  is  best  done  by  means  of 
pieces  of  sponge  held  in  a pair  of  polypus  forceps.  The  sponges 
should  be  moistened  -with  chloride  of  zinc  (gr.  xx.  to  3 1)  so 
as  to  disinfect  the  wound  thoroughly.  All  unhealthy  granu- 
lation-tissue lining  the  sinuses  should  be  scraped  away  with  a 
sharp  spoon.  A few  grains  of  iodoform  may  be  introduced  into 
the  caA’ity  and  a drainage  tube  inserted.  The  best  dressing 
is  iodofonn  or  salicylic  wool,  applied  so  as  to  form  a covering 
about  an  inch  and  a half  to  two  inches  thick  over  the  wound, 
and  extending  at  least  six  inches  on  each  side  of  it.  This 
di’essing  may  be  changed  at  the  end  of  a week  for  the  purpose 
of  remonng  the  drainage  tube.  A similar  dressing  is  then 
applied,  and  if  the  part  affected  is  near  a joint,  a plaster  of 
Paris  bandage  may  be  applied  over  it  and  left  on  for  a month 
or  six  weeks,  unless  some  discharge  shows  out  from  beneath 
it,  or  the  patient  complains  of  pain,  or  suffers  from 
febrile  disturbance.  A considerable  number  of  cases  have  been  treated 
in  this  way  in  University  College  Hospital  with  the  best  results.  In  a 
considerable  proportion  the  wound  has  been  found  completely  healed  when  the 
second  dressing  was  removed.  If  the  cavity  be  of  very  large  size,  more 
frequent  dressings  may  be  necessary.  If  the  materials  for  this  dressing  are 
not  at  hand  the  wound  may  be  dressed  with  carbolic  oil,  glycerine  and  carbolic 
acid,  terebene  and  oil,  or  any  other  efficient  antiseptic  application. 

Instead  of  removing  the  affected  bone  by  means  of  instruments.  Pollock  has 
refX)mmended  that  it  should  be  dissolved  by  the  application  of  a strong  solu- 
tion of  sulphunc  acid.  The  treatment  is  carried  out  as  follows  : the  carious 
surfare  or  cavity  being  exposed  as  before  described,  a solution  of  equal  parts  of 
strong  sulphuric  acid  and  water  is  applied  by  means  of  a glass  brush  or  rod, 
and  this  may  be  repeated  daily  till  the  whole  surface  is  quite  free  from  diseased 
bone.  In  deep  cavities  a piece  of  lint  soaked  in  a weaker  solution  (one  part 
of  the  acid  to  five  or  six  of  water)  may  be  stuffed  in  and  left  for  two  or  three 
days.  The  slough  resulting  may  in  a day  or  two  more  be  peeled  off  with 


Fig.  504.— Mar- 
shall’s Osteotrite. 
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forceps  and  the  application  repeated  if  any  dise^ised  hone  can  still  be  seen.  ! 
The  treatment  is  said  to  be  efficacious,  and  the  pain  accompanying  it  is  not  t 
severe. 

When  caries  affects  the  articular  ends  of  the  bones,  as  those  that  enter  into  I 
the  formation  of  the  elbow  or  shoulder- joints,  it  may  be  so  situated  as  not  to  : 

admit  of  removal  in  the  way  just  indicated,  but  to  require  Excision  of  the  ! 

diseased  articulation  : this  operation  we  shall  consider  in  a subsequent  Chapter. 
When  caries  involves  a bone  so  extensively  that  neither  of  the  preceding  plans  I 
can  successfully  be  put  into  operation,  it  becomes  necessary  to  perform  either  j 

the  Resection  of  the  whole  of  the  bone,  if  it  be  of  small  size,  or  Amimiation  of 
the  limb,  if  of  greater  magnitude  or  if  the  neighbouring  joints  be  extensively 
affected.  Thus,  for  instance,  resection  of  the  os  calcis  may  be  required  for 
caries  of  that  bone  ; while,  if  the  whole  of  the  tarsus  be  affected,  amputation 
is  the  only  resource.  j 

NECROSIS. 

The  transition  from  Caries  to  Necrosis  is  easy.  Caries  may  be  regarded 
as  a condition  closely  analogous  to  ulceration  of  the  soft  tissues  : whilst 
necrosis  must  be  looked  upon  as  identical  with  gangrene.  Whilst  caries, 
however,  chiefly  affects  the  cancellous  structure,  necrosis  is  met  with  in  the 
compact  tissue  of  bone,  and  occurs  far  more  frequently  in  the  shafts  than 
in  the  articular  ends  of  the  long  bones.  It  is,  however,  an  error  to  suppose 
that  the  cancellous  structure  is  exempt  from  necrosis  ; thus  in  the  head 
of  the  tibia,  or  in  the  os  calcis,  small  masses  of  necrosed  bone  are  not 
unfrequently  found  lying  in  the  interiors  of  carious  or  suppurating  cavities. 
Different  bones  are  affected  by  necrosis  with  varying  degrees  of  frequency.  The 
tibia  at  its  anterior  part  is  most  frequently  diseased ; the  femm-  in  its  lower 
third  is  also  very  commonly  affected.  The  lower  end  of  the  humerus  is  not  so 
often  necrosed  ; but  not  uncommonly  the  phalanges  of  the  fingers  from  J 
whitlow,  the  skull  from  syphilis,  the  lower  jaw  fr’om  the  emanations  evolved  in 
the  manufacture  of  phosphorus  matches,  and  the  clavicle  and  ulna  from  injuiy  I 
or  constitutional  causes,  are  found  affected  by  necrosis.  j 

Causes. — The  causes  of  necrosis  are  very  various.  We  have  just  seen 
that  it  is  Predisposed  to  by  the  structure  of  particular  parts  of  bone,  and 
is  more  frequent  in  some  bones  than  in  others.  Among  the  constitutional 
conditions  which  predispose  to  it,  we  must  rank  in  the  first  line  scrofula  and 
syphilis.  Acute  febrile  disturbance,  more  particularly  scarlet  and  typhoid 
fevers,  are  not  unfrequent  causes  of  necrosis  in  the  young.  Scarlet  fever 
especially  is  apt  to  be  followed  by  pains  in  the  leg  and  about  the  knee, 
which  at  first  appear  to  be  of  a rheumatic  character,  but  which  speedily  run 
into  abscess  and  are  attended  by  all  the  symptoms  of  the  most  acute  form  of 
necrosis. 

Most  of  the  local  conditions  which  give  rise  to  necrosis  of  bone  have 
been  already  described,  and  require  merely  to  be  mentioned  here.  Before  tlie 
age  of  puberty  almost  all  cases  of  extensive  necrosis  of  the  shafts  of  long  bones 
’ are  the  result  of  acute  diffuse  periostitis  or  acute  necrosis  (see  p.  279).  In  the 
cancellous  tissue  necrosis  is  sometimes  the  result  of  acute  osteomyelitis,  hut 
more  commonly  arises  from  a more  chronic  form  of  inflammation,  often 
tubercular,  accompanied  by  caseation  of  the  inflammatory  products  by  which 
the  vascular  supply  of  the  affected  area  is  cut  off.  Acute  osteomyelitis  follow- 
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ing  injuries  of  bone  is  a common  cause,  especially  after  amputations  (p.  2G5),  or 
should  the  same  condition  arise  without  injury  (p.  2GG),  the  same  result  takes 
place.  Chronic  periostitis  and  osteitis,  when  the  disease  assumes  the  osteoplastic 
form,  may  gradually  lead  to  necrosis  by  obliteration  of  the  Haversian  canals, 
(p.  2G4). 

Sometimes  the  death  of  bone  results  from  the  extension  of  inflammation 
to  it  from  the  neighbouring  tissues,  as  in  some  cases  of  whitlow,  or  from  tlie 
destruction  of  its  periosteum  by  a neighbouring  abscess. 

Syphilitic  necrosis  arises  in  three  ways  ; first,  from  superficial  ulceration 
extending  till  it  reaches  the  bone  and  destroys  its  periosteum  ; secondly,  by 
the  formation  of  sub-periosteal  gummata,  which  finally  soften  and  thus  cut 
ort‘  a piece  of  bone  from  its  vascular  supply  ; and  thirdly,  by  gradual  oblitera- 
tion of  the  Haversian  canals  in  chronic  syphilitic  osteitis. 

In  all  these  forms  the  immediate  cause  of  the  death  of  the  bone  is  the  arrest 
of  the  flow  of  blood  through  it. 

In  some  cases  necrosis  occurs  in  old  people  without  any  evident. cause,  being 
; then  apparently  simply  the  result  of  old  age.  This  I have  seen  occur  in  the 
lower  ends  of  the  humerus  and  tibia,  giving  rise  to  rapid  and  usually  to  fatal 
! disorganization  of  the  neighbouring  joints,  or  to  death  from  exhaustion  after 
i profuse  suppuration.  This  SmiU  Necrosis  may  be  looked  upon  as  the  counter- 
! part  in  the  bone  of  senile  sloughing  or  gangrene  in  the  soft  parts, 
i Traumatic  causes  frequently  give  rise  to  necrosis.  Thus  the  denudation  of 
a bone,  by  stripping  off  of  periosteum,  may  lead  to  its  death ; but,  though 
the  bone  thus  injured  often  loses  its  vitality,  yet,  if  the  membrane  be  replaced, 
i its  life  may  be  preserved,  and  even  when  the  bone  is  exposed,  adhesions  may 
j take  place  between  it  and  the  neighbouring  soft  parts,  or  granulations  may  be 
I thrown  out  by  its  surface,  which  eventually  form  another  periosteum.  Necrosis 
frequently  occurs  as  the  result  of  the  detachment  and  denudation  of  a portion 
of  bone  in  cases  of  bad  compound  fracture  : so  also  the  application  of  certain 
irritants,  as  the  fumes  of  phosi^horus,  may  occasion  this  disease,  and  hence  it 
} has  been  found  that,  in  lucifer-match  manufactories,  necrosis  of  the  lower  jaw 
I is  a frequent  consequence  of  the  acrid  fumes  that  are  eliminated,  gaining 
I access  to  the  bone  through  carious  teeth,  and  being  applied  to  the  exposed 
alveoli. 

Characters. — In  whatever  way  it  originates,  necrosis  may  affect  the  outer 
laminse  only  of  the  bone,  when  it  may  be  called  lo&ripheral ; or  the  innermost 
layers  that  surround  the  medullary  canal  may  perish,  and  then  it  may  be  termed 
central ; or  the  whole  thickness  of  a shaft,  or  of  the  substance  of  a short  bone, 
may  lose  its  vitality,  and  it  is  then  spoken  of  as  total.  The  necrosed  portion  of 
bone,  called  the  Sequestnun,  presents  peculiar  characters,  by  which  its  nature 
may  at  once  be  recognized.  It  is  of  a dirty  yellowish-white  colour,  and  has  a-dull 
opaque  look,  and,  after  exposure  to  the  air,  it  gradually  becomes  of  a deep  brown 
or  black  tint ; the  margins  are  ragged,  and  more  or  less  spiculated,  and  the  free 
surface  is  tolerably  smooth,  but  its  attached  surface  is  very  irregular,  rough, 
and  uneven,  presenting  an  eroded  or  worm-eaten  appearance.  This  eroded 
appearance  is  very  marked  in  sequestra  that  form  in  the  interior  of  the  terminal 
end  of  the  femur  in  a thigh-stump  after  amputation,  and  is  well  illustrated 
by  Fig.  28,  where  the  lower  smooth  part  is  composed  of  the  whole  thickness  of 
the  bone,  whilst  the  upper  rough  and  spiculated  portions  consist  of  the  central 
layers  of  bone  separated  from  the  outer  layer,  and  hence  their  eroded  external 
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surface.  When  the  sequestrum  forms  in  the  cancellous  tissue,  it  is  usually 
of  a l)lackish-g-rey  colour,  and  irregular  or  ovoid  in  shape. 

When  the  necrosis  has  been  the  result  of  an  acute  inflammatory  process,  as  j 
osteomyelitis  or  infective  periostitis,  the  bony  tissue  of  which  it  is  composed  ■ 
has  exactly  the  appearance  of  a corresponding  piece  of  healthy  hone  macerated  i 
after  death.  On  the  other  hand,  when  the  death  of  a piece  of  hone  has  been  a ' 
complication  arising  during  some  chronic  inflammatory  process,  the  sequestrum ; ‘ 
bears  evidence  of  the  previous  disease  upon  it.  Thus,  if  it  result  from  ^ 
osteoplastic  osteitis,  it  is  denser  than  natural,  if  from  rarefactive  osteitis,  as  is:| 
commonly  the  case  in  necrosis  of  the  cancellous  tissue,  it  is  lighter  and  more  i 
porous  than  the  normal  structure,  and  often  eaten  out  into  irregular  cavities,,  j 
or  may  present  patches  of  calcification  in  the  cancellous  spaces. 

Symptoms. — The  symptoms  of  necrosis  are  divisible  into  three  distinct 
periods.  In  the  first  they  are  those  of  the  disease  in  consequence  of  which  thei 
death  of  the  portion  of  bone  has  taken  place,  being  acute  in  acute  diffuse 
periostitis,  osteomyelitis,  chronic  in  clu-onic  periostitis  and  osteitis,  tubercular 
caries,  or  in  syphilitic  cases,  periostitis  or  subperiosteal  gummata.  In  the 
second  period  the  primary  disease  having  ceased,  the  process  of  separation  of 
the  dead  bone  from  the  living  takes  place  with  the  formation  of  a suppurating 
layer  of  granulation-tissue  at  the  expense  of  the  latter,  and  simultaneously  new 
bone  is  formed  from  the  periosteum  to  maintain  the  rigidity  of  the  part  when  the 
dead  part  becomes  loose.  In  the  third  period,  the  dead  bone  having  been  expellecE 
or  removed,  the  final  processes  of  repair  take  place  by  which  the  restoration  to* 
the  proper  size  and  shape  of  the  canal  is  effected.  The  particular  charactei^ 
of  the  symptoms  depends,  however,  not  only  on  the  stage  and  cause,  but  also  in 
a great  measure  on  the  seat  and  the  extent  of  the  necrosis.  As  already  stated, 
the  sequestrum  may  be  peripheral,  central,  or  total,  perhaps  involving  thaji 
whole  thickness  of  the  shaft. 

The  acute  diseases  causing  necrosis  have  already  been  sufficiently  described^ : 
but  a few  words  are  required  on  some  of  the  chronic  forms. 

When  the  necrosis  is  associated  with  caries,  as  in  caries  necrotica,  the 
symptoms  are  those  already  described  as  occurring  in  that  disease,  pain  likai 
that  of  rhemnatism,  and  tenderness  with  gradual  enlargement  of  the  affected 
bone.  At  a later  period  chronic  suppuration  takes  place,  and  the  abscess  aii 
last  points  beneath  the  skin.  When  this  is  opened  a probe  will  pass  into  thd 
carious  cavity  in  which  the  sequestrum  is  lying.  When  the  sequestrum  i^ 
small  and  central,  it  may  become  enclosed  with  a small  quantity  of  cheesy  pu^ij 
in  a dense  wall  of  solid  bone.  The  symptoms  are  then  those  of  chronic  abscessi 

Extensive  necrosis  may  occasionally  take  place  without  the  formation  of  a 
drop  of  pus.  Cases  of  this  kind  have  been  described  by  Sir  James  Page^ 
under  the  name  of  quiet  necrosis,  and  by  Morrant  Baker  as  necrosis  without 
puraiion.  The  symptoms  are  those  of  chronic  osteitis  and  periostitis  (p.  271) 
and  the  diagnosis  can  be  made  only  when,  all  means  of  treatment  bavin 
failed,  trephining  of  the  bone  is  undertaken  for  the  relief  of  the  pain.  I: 
Baker’s  case  the  enlargement  exactly  resembled  a tumour,  and  as  spontaneous  1 
fracture  finally  took  place,  there  seemed  no  doubt  as  to  the  nature  of  tin  > 
disease.  The  real  condition  was  discovered  only  after  amputation  at  the  hip'  | 
joint.  In  these  cases  the  necrosis  is  due  to  arrest  of  the  circulation  by  osteo J 
plastic  periostitis  obliterating  the  Haversian  canals,  and  the  part  necrosed  ii  t 
always  the  central  portion  of  the  compact  tissue  of  the  shaft. 
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Another  course  taken  by  necrosis,  especially  when  it  follows  levers,  may  be 
best  illustrated  by  briefly  describing  three  typical  cases.  The  first  was  a girl 
aged  14,  who  complained  of  persistent  pain  in  the  buttock  after  an  attack  of 
rlieumatic  fever.  A hard  braAvny  swelling  gradually  formed  during  the 
following  year.  It  was  aspirated  but  nothing  was  found,  and  fears  Avere 
entertained  that  it  might  be  a sarcoma.  Some  Aveeks  after  a feAV  drops  of  pus 
escaped  from  the  puncture,  and  on  dilating  the  opening  a small  sequestrum, 
about  the  size  of  a thumb-nail,  Avas  found  detached  from  the  side  of  the 
pelvis.  The  second  Avas  a man  aged  about  35,  A\dio  complained  of  a sloAA'ly- 
growing  tumour,  about  inches  in  diameter  under  the  right  nipple,  that  had 
appeared  some  months  after  typhoid  fever.  He  Avas  sent  into  University 
College  HosjAital  by  an  accomplished  j)ractitioner  as  a case  of  scirrhus  of  the 
male  breast,  and  came  under  the  care  of  Marcus  Beck.  There  Avas  one  small 
enlarged  gland  in  the  axilla,  and  there  seemed  no  doubt  about  the  diagnosis, 
but  to  avoid  any  possibility  of  error  a deep  incision  Avas  made  into  the  growth, 
Avhich  grated  under  the  knife,  and  felt  and  looked  like  scirrhus.  It  Avas 
I accordingly  removed,  when  a small  cavity  half  an  inch  in  diameter  was  found 
I beneath,  containing  some  caseatiug  granulation-tissue  ; the  finger  passed 
I from  this  through  the  pectoralis  major  to  a small  sequestrum  on  the  fifth  rib. 

1 The  third  case  AA'as  a girl,  aged  about  14,  Avho  was  sent  into  the  hospital  for  a 
tumom’,  supposed  to  be  an  enchondroma,  just  beloAV  the  crest  of  the  ilium. 
On  cutting  doAA’n  on  it  it  proved  to  be  a chronic  abscess  Avith  exceedingly 
thick  Avails,  containing  a sequestrum  about  the  size  of  a split  pea  which  had 
I been  separated  from  the  ilimn.  She  had  recently  recovered  from  typhoid 
I feA'er. 

( Separation  of  the  Dead  Bone  and  Formation  of  Provisional  New 
il  Bone. — The  separation  of  the  dead  bone,  or  its  Exfoliation,  is  carried  out  by 
a process  precisely  similar  to  the  mode  in  Avhich  a slough  in  soft  tissues  is 
’•  thrown  off,  the  only  difference  being  the  time  required.  Karefying  osteitis  is 
' set  up  in  the  living  tissue  Avhere  it  meets  the  dead.  The  details  of  this  process 
' have  already  been  described  (p.  255,  Vol.  I.).  As  the  result  of  it  a narrow  zone  of 
i:  the  living  bone  is  destroyed,  and  its  place  occupied  by  soft  Avascular  granulation- 
i:  tissue.  This  process  goes  on  most  rapidly  in  the  most  vascular  parts ; thus 
I we  sec  the  gi’anulation-layer  first  completely  formed  near  the  periosteum  and 
I medullary  canal,  and  gi’adually  advancing  from  these  points  till  the  dead  bone 
t is  completely  separated  from  the  living.  If  a bone  in  Avhich  a sequestrum  is 
1 partly  separated  be  macerated  so  as  to  destroy  the  granulation-tissue,  a groove 
1 about  one-tAventieth  to  a quarter  of  an  inch  Avide  Avill  be  seen.  On  the  liAung 
S'  side  of  this  the  bone  is  porous  and  its  Haversian  canals  enlarged  and  gradually 
I coalescing.  On  the  dead  side  the  bone  retains  its  normal  compact  structure. 
The  line  betAveen  the  dead  and  living  is  ahvrays  extremely  irregular.  The 
granulation-tissue  in  contact  Avith  the  dead  bone  yields  a more  or  less  abundant 
‘ supply  of  pus,  which,  according  to  B.  Cooper,  may  contain  as  much  as  2^  per 
cent,  of  pdiosphate  of  lime.  When  the  separation  is  complete  the  dead  bone 
lies  closely  surrounded  by  vascular  gi’anulation-tissue,  and  bathed  in  a certain 
quantity  of  pus.  If  the  bone  be  decomposing  and  the  discharge  foetid,  the  pus 
will  ])c  increased  in  quantity  in  consequence  of  the  irritation  of  the  granulation- 
ti.ssne  by  the  septic  products. 

hen  once  the  dead  bone  has  been  detached  by  the  formation  of  this  line  of 
separation,  nature  takes  steps  for  its  ultimate  removal  from  the  body.  There 
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is  no  evidence  that  it,  in  any  circumstances,  undergoes  absorption  to  any  great 
extent ; although,  as  Paget  and  Billroth  remark,  that  portion  which  remains 
in  contact  with  proliferating  gi’anulations  may  undergo  a certain  amount  of 
diminution.  That  this  may  be  so  is  rendered  more  probable  by  the  fact  that 
the  ivory  pegs  used  in  the  treatment  of  ununited  fracture  have  been  found  to 
be  partly  absorbed  after  some  weeks.  The  absorption  of  the  margin  of  the 
living  bone,  in  the  formation  of  the  line  of  separation,  explains  the  fact  that 
the  sequestrum  will  always  be  found  to  be  of  much  smaller  size  than  the 
cavity  in  which  it  is  lodged.  The  ultimate  expulsion  of  the  loosened  seques- 
trum is  effected  by  the  growth  of  the  granulations  below  it  pushing  it  off  the 
surface,  or  out  of  the  cavity  in  which  it  lies.  When  the  necrosed  bone  is 
peripheral,  it  will  be  readily  thrown  off  in  this  way,  although  it  may  for  a time 
be  fixed  and  entangled  amongst  the  granulations.  When  the  sequestrum  is 
invaginafed  within  new  or  old  bone,  the  process  of  elimination  is  necessarily 
very  tardy,  and  may  be  difficult  or  impossible  without  surgical  aid. 

The  time  required  for  the  separation  of  dead  bone  varies  greatly.  When  it 
is  superficial  and  small  in  size,  a few  weeks  may  suffice  ; but  when  the  long  or 
flat  bones,  as  the  femur,  th-^  scapula,  or  the  ilium,  are  affected,  the  process  may 
be  extended  over  several  years,  and  may  terminate  in  the  death  of  the  patient 
from  exhaustion  before  it  is  concluded  ; the  constitution  being  harassed  and 
worn  out  by  hectic  induced  by  profuse  suppm’atioii.  Or  the  disease  may 
fall  into  a chronic  state,  the  limb  becoming  rigid,  and  the  tissues  much 
indurated,  with  fistulous  apertures  leading  down  to  exposed  but  attached 
bone,  and  thus  being  a source  of  constant  annoyance  and  suffering  to  the 
patient. 

During  the  process  of  separation  of  a piece  of  dead  bone  and  after  the  , 
abscess  first  formed  has  burst,  fistulous  openings  are  left  leading  to  the 
sequestrum  through  which  pus  is  constantly  discharged.  The  skin  is  unaltered  , 
in  appearance,  unless  the  sequestrum  be  seated  in  a superficial  bone,  when  ^ 
it  is  usually  rigid  and  often  red,  smooth  and  shining.  The  soft;  parts  siu"-  , 
rounding  the  bone  are  always  more  or  less  indurated.  The  openings  of  ' 
sinuses  leading  to  dead  bone  are  usually  surrounded  by  an  elevated  ring  of  , 
granulation  tissue,  often  thinly  covered  by  epithelium,  the  orifice  presenting  | 
a peculiar  appearance,  Avhich  the  older  surgeons  compared  to  the  cloacal  i 
aperture  of  a fowl.  [ 

Reparative  Process. — The  reparative  process  adopted  by  nature  for  the  | 
restoration  of  the  integrity  of  the  bone,  a portion  of  which  has  necrosed,  varies  j 
according  to  the  extent  of  the  loss  of  substance.  When  the  outer  lamellfe 
alone  are  necrosed,  new  bone  is  deposited  by  the  surrounding  periosteum,  and 
the  depression  that  has  formed  on  the  surface  of  the  old  bone  is  filled  up  by 
granulation-tissue,  which  ultimately  ossifies.  If  the  whole  of  the  inner 
himell?e  of  the  shaft  die,  constituting  central  necrosis,  the  outer  layers  of  bone 
become  greatly  consolidated  and  thickened  by  osseous  matter  deposited  from 
the  periosteum  ; in  which,  in  the  majority  of  cases,  the  circular  or  oval  aper- 
tures termed  Gloaccc  are  left  for  the  escape  of  pus  and  the  ultimate  extrusion  of 
the  sequestrum  (Tig.  605).  Incases  of  “necrosis  without  suppuration’  (p.  290), 
however,  no  cloacae  form,  the  dead  bone  continuing  to  be  encased  in  the 
thickened  outer  layers.  When  the  whole  of  a shaft  dies,  the  reproduction  takes  '■ 
place  from  various  sources,  principally  from  the  periosteum,  which  is,  indeed,  1 
essentially  the  organ  of  reproduction  of  bone  ; this  becomes  thickened  and  ! 
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vascular.  That  the  periosteum  talces  the  ])riiicipal  share  in  the  reproduction 
is  evident  from  the  fact  tliat,  where  it  is  deficient  or  has  been  destroyed,  aper- 
tures are  left  in  the  case  of  new  hone  ; and  if  it  he  removed  altogether, 
osseous  tissue  is  either  not  thrown  out  at  all,  or  most  sparingly  hy  the  con- 
tiguous old  hone,  or  hy  the  epiphyses.  The.  soft  tissues, 
also,  of  the  limb  generally,  if  thick,  as  in  the  thigh,  con- 
tribute to  the  formation  of  granulation-tissue,  which  gradu- 
ally ossifies,  and  so  tends  to  strengthen  the  new  case  ; and, 
lastly,  the  articular  ends  of  the  old  bone,  still  preserving 
their  vitality,  constitute  most  important  agents  in  the  re- 
parative process,  becoming  consolidated  firmly  to  the  new 
shaft  that  is  formed.  The  importance  of  the  periosteum 
as  the  organ  of  regeneration  of  bone  after  the  removal  of 
the  osseous  structures,  whether  experimentally  or  sm’gically 
by  resection,  or  by  necrosis,  has  been  conclusively  demon- 
strated by  Ollier  of  Lyons.  This  Surgeon  has  shown  by 
many  ingenious  experiments,  that  in  the  lower  animals 
reproduction  of  a whole  bone  may  take  place,  as  in  the  case 
of  the  radius  in  rabbits  and  pigeons,  after  it  has  been 
removed  from  within  the  periosteum  ; and  that,  if  the  peri- 
osteum be  dissected  off  in  slips,  and  twisted  here  and  there 
between  the  muscles  of  the  limb,  new  bone  of  various 
shapes  may  be  formed  on  and  by  this  partially  detached  mem- 
brane. Ollier  has  further  shown  that,  although  in  man, 
after  operations  and  disease,  new  bone  may  be  formed  by 
the  contiguous  osseous  tissue,  and  even  by  the  neighbour- 
ing soft  parts,  yet  the  periosteum  is  essentially  the  organ 
of  the  regeneration  of  bone  : thus  confirming,  by  new  and 
ingenious  experiments,  and  by  additional  observations,  the 
views  that  have  just  been  expressed.  The  whole  of  a 
necrosed  bone  may,  after  separation,  be  reproduced  by  the 
periosteum.  This  is  admirably  illustrated  by  the  amiexed  drawing,  taken  from 
the  photoglyph  of  a preparation  in  the  museum  of  the  late  Dr.  J.  Wood  of 
Xew  York.  The  whole  of  the  inferior 
maxilla  had  separated  as  the  result  of 
phosphorus  disease ; the  patient,  a girl, 
lived  for  three  years,  the  lower  jaw  having 
been  reproduced  as  a perfect  ring  of  bone, 
as  represented  in  Fig.  50G. 

Thus  it  will  be  seen  that  the  new 
Inme  is  formed  by  the  vascular  and 
healthy  tissues  generally  that  suri’ound 
the  seat  of  disease,  though  in  this  re- 
])arative  process  the  periosteum  takes 
the  chief  share,  the  epiphyses  and  old 
hone  the  next,  and  the  areolar  tissue  of 
the  limb  but  a very  secondary  and 

supplemental  part.  In  acute  necrosis,  repair  commences  as  soon  as  the 
intensity  of  the  inflammation  has  been  reduced  by  the  escape  of  pus  through 
the  incisions.  In  a few  days  the  swollen  and  thickened  periosteum  will  be 


Fig.  505.  — Central 
Necrosis.  New  Bone 
with  Cloacae ; included 
Sequestrum. 


Fig.  500. — Kejirodtictiou  of  Lower  Jaw  aftei' 
Pliosi)lu)rus-Necrosis. 
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foiiiid  to  be  lined  with  scales  of  new  l)onc,  the  first  step  towards  the  repro- 
duction of  the  shaft. 

d’ho  new  hone  deposited  on  those  parts  of  the  surface  of  the  shaft  from 
which  a scale  of  the  old  osseous  tissue  has  been  separated,  or  enveloj)ing 
the  se(|uestrum  when  the  whole  thickness  of  the  shaft  becomes  necrosed,  is  at 
first  rough,  porous,  cancellated,  and  very  vascular  ; after  a time  it  gradually 
becomes  more  compact  and  harder.  The  case  of  new  bone,  which  neces- 
sarily exceeds  in  circumference  the  old  bone,  as  this  is  included  witliin  it, 
gradually  contracts  both  in  texture  and  in  size,  becoming  firmer  and  smaller 
after  the  removal  of  the  sequestrum  ; and,  the  cloacse  closing 
so  soon  as  all  dead  bone  has  been  extruded,  it  eventually 
acquires  the  proper  size  and  shape  of  the  bone  ; the  medullary 
canal  even  becoming  more  or  less  perfectly  restored.  In  this 
way,  restoration  of  the  whole  of  the  shaft  of  many  of  the 
long  bones,  such  as  those  of  the  ann,  forearm,  and  leg,  will 
take  place,  provided  always  the  epiphyses  have  been  left  un- 
touched by  disease.  If  one  or  other  of  these  have  been 
destroyed,  all  power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  such  rapidity  that  the 
shell  surrounding  the  sequestrum,  or  the  mvolucrum,  as  it  is 
termed,  is  sufficiently  strong  to  support  the  limb  by  the  time 
the  dead  bone  is  loose. 

In  cases  of  acute  necrosis,  in  which  amputation  has  been 
performed  but  a few  weeks  after  the  setting  in  of  the  disease, 
a thick  layer  of  new  bone  will  sometimes  be  found  under  the 
periosteum  ; but  in  some  instances,  when  the  whole  of  a 
shaft  is  necrosed,  the  new  case  is  not  completed,  or  has  not 
become  attached  to  the  articular  ends  before  these  are  sepa- 
rated from  the  shaft.  In  other  cases,  though  complete,  it  has 
not  sufficient  strength  to  resist  the  contractions  of  the 
muscles  of  the  limb  ; under  these  circumstances,  it  may  spon- 
taneously fracture — an  accident  that  I have  seen  happen  both 
in  the  femur  and  the  tibia — or  may  become  shortened  or  bent. 
In  other  instances,  again,  when  the  periosteum  has  been  lost 
by  sloughing,  new  bone  does  not  form  (Fig.  507)  ; but,  as  the 
sequestrum  separates,  the  limb  becomes  shortened,  loose, 
deformed,  and  useless. 

Treatment. — In  the  treatment  of  necrosis,  the  indications 
to  be  accomplished  are  sufficiently  simple,  though  the  mode  in 
which  they  have  to  be  carried  out  often  requires  much  patience  and  skill  on 
the  part  of  the  Surgeon.  In  those  cases  in  which  the  bone  is  perishing  fr’om 
some  chronic  progressive  disease,  as  chronic  osteitis  and  periostitis  with  oblite- 
ration of  the  Haversian  canals,  or  when  it  is  associated  with  caries,  the  first 
point  is  to  remove,  if  possible,  any  constitutional  or  local  condition  which  tends 
to  keep  up  the  disease.  Thus,  for  instance,  if  it  appear  to  be  the  result  of 
scrofula  or  syphilis,  those  conditions  must  be  corrected.  So,  again,  if  it  arise 
in  the  lower  jaw  from  the  fumes  of  phosphorus,  the  patient  must  neces- 
sarily be  removed  from  their  influence.  If  it  be  'threatened  in  consequence 
of  denudation  of  bone,  the  best  mode  of  prevention  will  be  to  lay  down 
flaps  of  integument  and  so  to  cover  the  exposed  surface.  Abscesses  should 
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be  opened  as  soon  as  recog'iiized.  In  cases  of  acute  infective  periostitis  the 
extent  of  the  necrosis  is  very  materially  limited  by  free  and  early  incisions, 
and  in  this  way  the  separation  of  the  epiphyses  can  often  be  prevented,  and 
, the  danger  of  death  ft'om  exhaustion  or  pyaamia  avoided. 

; Removal  of  the  Sequestrum. — When  all  that  is  possible  has  been  done 
; to  arrest  the  morbid  condition  to  which  the  necrosis  is  due,  the  separation  of 
I the  sequestrum  should  be  left  as  much  as  possible  to  the  unaided  elforts  of 
i nature.  The  less  the  Surgeon  interferes  with  this  part  of  the  process  the 
I better;  for,  as  has  justly  been  observed  by  Wedemeyer,  the  boundaries  of  the 
necrosis  are  known  to  Nature  only,  and  the  Surgeon  will  most  probably  either 
j not  reach,  or  he  will  pass  altogether  beyond  them.  Here  much  patience  will 
be  required  for  many  weeks  or  months  ; and  the  utmost  the  Surgeon  can  do 
is  to  attend  to  the  state  of  the  patient’s  health,  treating  him  carefully  upon 
general  principles,  removing  inflammatory  mischief  by  appropriate  means, 
opening  abscesses  as  they  form  in  the  limb,  limiting  or  preventing  the  de- 
composition of  the  discharges  by  antiseptic  applications,  and  at  a later  period, 
supporting  the  patient’s  strength  by  good  diet,  tonics,  and  general  treatment, 
calculated  to  bear  him  up  against  the  depressing  and  wasting  influence  of 
continued  suppuration,  and  of  the  irritation  induced  by  the  disease. 

So  soon  as  a sequestrum  has  been  detached  from  the  adjacent  or  underlying 
bone  the  Surgeon  must  proceed  to  its  removal.  In  most  cases  it  is  sufficiently 
easy,  when  the  necrosis  is  superficial,  to  ascertain  that  this  separation  has  taken 
I place,  as  the  flat  end  of  a probe  may  be  pushed  under  the  edge  of  the  detached 
t lamina.  When,  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so 
^ easy  to  be  sure  that  the  separation  has  occuiTed  ; though,  in  the  majority  of 
cases,  the  introduction  of  a probe  through  one  of  the  fistulous  openings  leading 
to  the  necrosed  bone,  and  firm  pressure  exercised  upon  this,  will  enable  the 
Surgeon  to  detect  that  degree  of  mobility  which  is  characteristic  of  looseness. 
In  other  cases,  however,  the  sequestrum,  though  completely  free  from  all 
osseous  connections,  still  continues  to  be  fixed  by  the  pressure  of  the  surround- 
ing granulations,  and  by  the  extension  of  its  spicula  into  the  corresponding 
ca\ities  of  the  new  osseous  case.  This  especially  happens  when  the  sequestrum 
is  central  and  invaginated,  and  the  cloacae  leading  to  it  are  so  small  that 
but  a limited  portion  of  it  is  exposed.  Here  a more  careful  examination  wiU 
be  required  ; and  its  looseness  may  sometimes  be  determined  by  pressing  upon 
it  with  a probe  in  a kind  of  jerking  manner,  or  by  introducing  two  probes 
through  different  cloacae,  at  some  distance  from  one  another,  and  alternately 
bearing  upon  the  exposed  bone  with  one  or  other  of  them.  Then,  again,  if 
the  sound  elicited  by  striking  the  end  of  the  probe  against  the  sequestrmn  be 
a peculiarly  hollow  one,  the  detachment  of  the  bone  may  be  suspected.  The 
duration  of  the  disease,  also,  will  probably  throw  some  light  upon  the  probable 
state  of  things  inside  the  new  case. 

The  separation  of  the  sequestrum  having  been  ascertained,  the  Surgeon 
must  adopt  measures  for  its  extraction.  The  part  should  first  be  rendered 
bloodless  by  Esmarch’s  apparatus  if  the  disease  is  situated  in  a limb.  If  the 
necrosis  lx;  p^riplK^al,  all  that  is  necessary  is  to  make  an  incision  down  it 
through  the  soft  parts,  either  l)y  directly  cutting  upon  it  or  by  slitting  up 
sinnses  with  a probe-pointed  bistoury,  and  then  to  remove  it  with  a pair  of 
forceps,  or  to  tilt  it  off  the  bed  of  gi-anulations  on  which  it  is  lying,  by  intro- 
ducing the  end  of  an  elevator  beneath  its  edge. 
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AYhcn  the  necrosis  is  central,  the  sequestrum  being  embedded  in  a new  case 
or  covered  in  by  old  bone,  the  operative  procedures  for  its  removal  are  of  a 
more  complicated  character.  The  difficulties  here  consist  in  some  cases  in  the 
depth  from  the  surface,  and  in  the  obstacle  offered  to  its  passage  by  the 
soft  parts  ; in  others,  in  the  length  and  magnitude  of  the  sequestrum  in 
proportion  to  the  small  size  of  the  cloacae,  and  in  the  manner  in  which  it  lies 
in  a direction  parallel  to  these  openings.  In  cutting  down  upon  the  bone,  the 


Fig.  508.  • Fig.  509.  Fig.  510. 

Cutting  Pliers  for  removing  Necrosed  Bone. 


Fig.  511. 
Gouge-forceps. 


Fig.  513. — Necrosis-Forceps. 


Surgeon  must  be  guided  by  the  direction  and  the  course  of  the  fistulous  tracks 
that  lead  to  the  principal  apertures  in.  the  new  case,  the  incisions  being  placed 
in  the  axis  of  the  limb,  and  carefully  directed  away  from  large  blood-vessels 
and  nerves.  If  the  part  has  not  been  rendered  bloodless,  however,  the  haemor- 
rhage is  somewhat  abundant,  in  consequence  of  the  injected  state  of  the  tissues 
furnishing  a copious  supply  of  blood,  and  their  rigid  condition  preventing  re- 
traction of  the  vessels  ; this,  however,  may  be  arrested  by  a tourniquet,  or  by 
the  pressure  of  an  assistant’s  fingers,  and  will  soon  gradually  cease  of  itself. 
The  bone  having  been  freely  exposed,  it  will  sometimes  be  found  that  the 
cloacae  are  of  sufficient  size  to  allow  the  ready  extraction  of  the  sequestrum. 
But  in  the  majority  of  cases,  this  cannot  be  done  at  once,  and  the  apertures 
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i must  be  enlarged,  either  with  the  gouge  or  the  trephine,  according  to  the 

; density  of  the  new  case,  and  the  amount  of  room  required.  Occasionally,  when 

! two  cloacm  are  close  to  one  another,  the  intervening  bridge  of  bone  may  very  con- 

j veniently  be  removed  by  means  of  cutting  pliers,  of  different  shapes  (as  in  Figs, 

j 508,  509,  and  510),  or  by  means  of  a Key’s  or  a straight  narrow  saw  having  a 

j movable  back  to  stiffen  the  blade  (Fig.  512),  and  space  thus  given  for  the  ex- 

traction of  the  sequestrum.  Very  convenient  pliers  for  this  purpose  are  those 
represented  in  Fig.  511.  They  are  made  Avith  gouge  ends,  and  hence  may  be 
termed  gmiije-forceps.  I nave  found  them  extremely  serviceable  in  many 
operations  upon  the  bones.  Care,  however,  should  be  taken  not  to  remove 
more  of  the  new  case  than  is  absolutely  necessaiy,  lest  the  ultimate  soundness  of 
the  limb  be  endangered.  In  necrosis  of  the  lower  end  of  the  femur  the  bone  sur- 
rounding the  sequestrum  is  often  so  peculiarly  dense  that  it  can  be  cut  away  so  as 
to  expose  the  dead  bone  only  by  the  means  of  a chisel  and  mallet,  used  with  con- 
siderable force.  For  the  extraction  of  the  sequestrum,  the  most  convenient  in- 
strument is  a pair  of  strong  necrosis-forceps,  well  roughened  at  their  ex- 
tremity, and  straight  or  bent  as  the  case  may  require  (Fig.  513).  Occasionally 
the  sequestrum  is  so  shaped  and  placed  that  it  cannot  be  seized  with  this  in- 
strument ; in  these  circumstances  it  will  be  useful  to  drive  a screw-probe 
(Fig.  114)  into  it,  by  which  it  may  either  be  extracted,  or  so  fixed  as  to  admit 
of  seizure  and  removal  by  the  forceps.  In  some  cases,  additional  and  convenient 
purchase  may  be  obtained,  by  fixing  a bone-forceps,  such  as  is  represented 
in  Fig.  514,  fii'mly  into  the  dead  bone.  If  the  sequestrum  be  too  large  to 


be  removed  entire  through  the  cloacse,  it  may  perhaps  best  be  extracted  piece- 
meal, having  been  previously  divided  by  passing  the  points  of  narrow  but 
strong  cutting-pliers  into  the  interior  of  the  bone. 

After  the  removal  of  the  sequestrum,  a smooth  holloAv  cavity  Avill  be  left  in 
the  neAv  case,  from  the  bottom  and  sides  of  which  blood  usually  wells  up  freely, 
issuing  abundantly  from  the  vascular  bone,  and  from  the  granulations  lining 
its  interior.  Should  this  hmmoiThage  be  at  all  troublesome,  elevation  of  the 
limb  and  pressure  Avill  always  arrest  it  without  difficulty.  In  the  subsequent 
treatment  the  chief  trouble  arises  from  the  accumulation  of  discharges'in  the 
cavity  from  Avhich  the  bone  has  been  removed,  where  they  are  prone  to  become 
excessively  foul.  To  prcA-ent  this  the  cavity  should  be  washed  out  with 
chloride  of  zinc  solution  (gr.  xx.  to  5j-)  immediately  after  the  operation 
and  some  crystalline  iodoform  sprinkled  in  it.  It  may  then  be  dressed  with 
sjvlicylic  or  iodoform-wool.  In  tins  way  it  can  often  very  soon  be  brought  into  a 
condition  to  require  dressing  only  about  once  a Aveek.  If  these  dressings  are 
not  at  hand,  carbolic  oil,  terebene  and  oil,  or  glycerine  and  carbolic  acid,  may 
be  applied,  and  the  Avound  Avell  syringed  Avith  Condy’s  fluid.  If  the  se- 
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questriiin  have  been  a long  one,  and  have  involved  the  greater  part  of  the 
shaft  of  the  bone,  it  may  happen  that  the  new  case  has  not  sufficient  strength  to 
maintain  the  limb  of  its  proper  length  and  shape,  and  that  it  will  bend  oi- 
break  under  the  action  of  the  forces  and  weight  to  which  it  is  subjected.  In 
order  to  prevent  this  accident,  it  will  be  necessary  to  put  it  up  in  light  splints, 
or  in  a starched  bandage.  After  the  removal  of  the  dead  bone,  the  sinuses 
will  speedily  close,  and  the  limb  eventually  regain  its  normal  size  and  shape. 

Amputation. — If  the  necrosed  bone  be  so  situated  that  it  cannot  be  removed, 
occupying  too  great  an  extent  and  continuing  to  be  firmly  fixed ; and  if  at  the 
same  time  the  patient’s  health  have  been  worn  down  by  constant  discharge, 
and  symptoms  of  hectic  come  on  ; or  if  the  limb  have  generally  been  greatly 
disorganised  by  the  morbid  processes  going  on  in  it,  recourse  must  be  had  to 
amputation  as  a last  resource.  It  is  especially  in  the  lower  third  of  the  thigh- 
bone that  these  severe  forms  of  necrosis  occur,  necessitating  amputation  of  the 
limb.  When  necrosis  affects  the  flat  posterior  surface  of  this  bone  above  the 
condyles,  a special  source  of  danger  occurs  in  the  possibility  of  the  sequestrum 
causing  ulceration  or  woimd  of  the  popliteal  artery.  In  cases  of  this  kind, 
suddenly  fatal  hmmorrhage  might  occur.  Should  the  haemorrhage,  though 
abundant,  not  be  fatal,  what  course  should  the  Surgeon  adopt  in  such  cases  ? 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the  limb  ? The 
line  of  practice  must,  I think,  be  determined  by  the  condition  of  the  limb  itself 
and  by  the  state  of  the  patient’s  health.  If  these  be  both  tolerably  good,  the 
limb  not  too  much  disorganized,  and  the  powers  of  the  system  not  too  much 
reduced  by  hectic,  an  attempt  might  be  made,  by  slitting  up  the  sinuses,  to 
expose  and  secure  the  popliteal  artery  at  the  seat  of  injury  in  it,  and,  by  liga- 
turing it,  to  save  life  and  limb.  But  should  this  attempt  fail,  as  I have  known 
happen,  or  should  it  not  be  thought  prudent  to  make  it,  owing  to  the  low  state 
of  the  patient’s  strength,  or  the  disorganized  condition  of  the  limb,  amputation 
must  be  done  without  delay.  As  an  idiopathic  disease,  necrosis  of  the  tibia 
requiring  amputation  is  rarely  met  with ; but  when  it  is  the  result  of  bad  com- 
pound fractures,  or  of  other  serious  injuries,  removal  of  the  limb  may  become 
imperative.  In  acute  necrosis  of  the  lower  end  of  the  thigh,  or  of  the  shaft  of 
the  tibia  involving  the  contiguous  joints,  and  attended  by  deep  and  extensive 
abscess  of  the  limb,  amiDutation  is  imperative. 

Resection  of  the  whole  of  the  necrosed  bone  may  be  advantageously  per- 
formed in  such  cases  as  those  of  the  metacarpal  and  metatarsal  bones,  or  in 
those  of  the  forearm  or  leg,  where  sufficient  stability  of  limb  is  secured  by  the 
remaining  bone  or  bones  to  leave  an  useful  member.  The  diseased  bone  may 
be  thus  removed  in  necrosis  of  the  ungual  phalanx  occurring  from  whitlow, 
where,  by  the  excision  of  the  dead  bone,  the  end  of  the  finger  may  be  preserved ; 
also  in  necrosis  of  some  of  the  metatarsal  and  tarsal  bones,  or  those  of  the  fore- 
arm, the  inferior  maxilla,  and  the  fibula.  Subperiosteal  resection  in  cases  of 
acute  necrosis  has  been  already  alluded  to  (p.  282). 

The  remarks  that  I have  hitherto  made  apply  chiefly  to  necrosis  of  the  long 
bones  of  the  extremities.  As  there  are  a few  special  considerations  connected 
with  necrosis  of  the  flat  bones,  we  will  now  consider  these  briefly. 

Necrosis  of  the  Sternum,  Scapula,  or  Bones  of  the  Pelvis,  is  an  ex- 
cessively tedious  process,  there  being  but  very  little  tendency  to  the  formation 
of  a line  of  separation  and  to  the  detachment  of  the  sequestrum,  wliich  will 
continue  bare,  rough,  and  adherent  for  m.any  yearn.  Should  it  be  so  situated 
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that  it  can  be  reino\  ecl,  it  must  be  excised,  even  though  not  detached.  When 
the  ilium  and  pelvic  bones  are  affected  independently  of  the  hip-joint,  it  is 
seldom  that  any  operative  measure  can  be  employed  with  advantage  : here  we 
must  leave  the  patient  to  the  chance  of  the  bone  being  at  length  so  loosened 
as  to  admit  of  extraction.  In  some  cases,  however,  if  the  disease  be  limited  to 
a portion  of  the  crest  of  the  ilium,  or  to  the  tuber  ischii,  the  dead  bone  may  be 
removed  ; although  in  these  instances  it  not  uncommonly  happens  that  disease 
of  a similar  kind  exists  elsewhere  about  the  sacrum  or  spine,  that  will  eventually 
destroy  the  patient.  In  a case  in  which  I removed  a portion  of  the  crista  ilii 
for  necrosis  that  was  apparently  confined  to  that  bone,  it  was  found,  on  the 
pjitient  dying  some  weeks  afterwards  of  erysipelas,  that  the  lumbar  vertebrae 
were  also  diseased.  Of  late  years,  considerable  portions  of  the  pehds  have  been 
successfully  excised  for  necrosis,  as  will  be  more  fully  mentioned  when  I come 
to  speak  of  excision  of  the  hip-joint.  The  tuber  ischii,  when  affected,  may 
readily  be  extiri)ated. 

Necrosis  of  the  Cranial  Bones  is  of  frequent  occurrence  as  the  result  of 
struma  or  syphilis,  or  the  two  conditions  conjoined.  When  met  with  in 
children,  it  is  usually  strumous,  often  occurring  after  measles  or  scarlet  fever  ; 
in  adults  it  is  usually  syphilitic,  though  by  no  means  invariably  so,  being  some- 
times the  result  of  blows  in  people  of  otherwise  healthy  constitutions.  There 
are  four  situations  in  which  necrosis  of  the  cranial  bones  may  occur,  viz.,  in 
the  vault  of  the  skull,  the  frontal  bone,  the  temporal  bone,  or  in  the  sphenoid 
and  ethmoid  bones.  When  idiopathic  necrosis  affsets  the  vault,  it  is  usually 
syphilitic  ; when  it  occurs  in  the  other  situations,  especially  in  the  temporal 
bone,  it  is  commonly  strumous. 

Three  forms  of  necrosis  affect  the  cranial  bones.  In  one  case,  the  outer  table 
is  alone  affected ; this  perishes,  separates,  and  exfoliates,  gTanulations  spring 
up  from  the  outer  surface  of  the  inner  table,  and  a process  of  repair  is 
thus  established.  In  the  second  form  of  the  disease,  the  whole  thickness  of 
the  skull  necroses,  separates  from  the  dm'a  mater  and  surrounding  healthy  bone 
in  the  usual  way,  and  may  be  detached  in  large  irregularly-shaped  pieces, 
sometimes  of  large  size,  occupying  several  square  inches.  In  the  third  form, 
the  necrosis  is  hard,  dry,  rough,  and  pitted  or  worm-eaten,  penetrating  through 
the  diploe  to  the  inner  table,  separating  very  slowly,  and  lasting  an  indefinite 
period. 

Results. — In  necrosis  of  the  cranial  bones,  there  is  always  the  special  danger 
of  extension  of  inflammation  to  the  membranes  of  the  brain,  and  the  conse- 
quent occurrence  of  effusion  within  the  skull,  leading  to  convulsions,  coma, 
and  death.  This  danger  is  greatest  when  the  petrous  portion  of  the  temporal 
Ixme  is  affected,  as  the  dura  mater  is  continued  into  some  of  the  canals  by  which 
it  is  perforated.  Cerebral  complication  is  less  likely  to  occur  when  the  frontal 
iKjiie  is  the  seat  of  disease,  more  particularly  the  lower  part  of  this'  bone, 
where,  by  the  intervention  of  the  frontal  sinuses,  the  anterior  wall  is  altogether 
carried  away  from  the  inner  table,  and  from  all  dangerous  proximity  to  the 
membranes  of  the  brain. 

Sifjjis  0^  necrosis  of  the  cranial  bones  are  very  obvious.  When  the  vault 
or  forehead  is  affected,  there  is  tenderness,  with  some  pufhness,  and  gradual 
elevation  of  the  scalp  into  an  abscess.  AVhen  this  is  opened,  the  necrosed  bone 
may  be  felt  or  seen  lying,  bare,  at  the  bottom  of  a sinus  or  unhealed  ulcer. 
When  the  petrous  portion  of  the  temporal  bone  is  the  seat  of  disease,  there 
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will  have  been  ear-ache,  followed  by  profuse  foetid  discharge  from  the  ear,  it  is 
usually  secondary  to  chronic  inllamination  of  the  middle  ear  with  perforation 
of  the  tympanum,  escape  of  the  ossicula  auditus,  and  deafness.  When  the 
sphenoid  or  the  ethmoid  is  allhcted,  deep  pains  in  the  head,  persistent  oedema  of 
the  eyelids,  and  foetid  discharge  from  the  nose,  will  reveal  the  nature  and  seat 
of  the  mischief. 

The  Treatment  of  necrosis  of  the  cranial  hones  will  vary  according  to  the 
nature  and  the  seat  of  the  disease.  In  the  dry  pitted  variety,  exposing  and 
scraping  the  diseased  osseous  surface  or  the  apj)lication  of  a strong  solution 
of  sulphuric  acid  will  often  bring  about  a healthy  action,  provided  the  disease 
have  not  penetrated  too  deeply.  Should  there  be  reason  to  think  that  the 
inner  table  has  been  perforated,  it  will  probably  be  safer  to  leave  the  case  to 
the  reparative  processes  of  nature  than  to  trephine.  If,  however,  the  anterior 
wall  of  the  frontal  sinus  be  the  seat  of  the  disease,  or  if  the  supraorbital  ridge 
be  affected,  the  dry  and  rough  bone  may  be  safely  removed,  as  I have  on  more 
than  one  occasion  had  to  do,  by  the  application  of  the  trephine  in  the  first 
instance,  and  of  the  gouge  in  the  other  case.  When  exfoliating  necrosis  of 
the  outer  table.  O’’  of  the  whole  thickness  of  the  bone,  aflects  the  vault  of  the 
skull,  the  loosened  plate  may  readily  be  lifted  off  its  granulating  bed  by  means 
of  the  elevator  or  forceps,  after  it  has  been  fairly  exposed. 

Necrosis  of  the  petrous  portion  of  the  temporal  bone  may  be  looked  upon  as 
an  incm’able  disease,  which  is  usually  fatal  from  septic  meningitis.  When  the 
sphenoid  or  ethmoid  is  the  seat  of  necrosis,  little  can  usually  be  done  by 
operative  interference  ; though  in  the  latter  case  portions  of  sequestrum  may 
sometimes  be  extracted  through  the  nostrils,  and  in  one  extraordinary  case 
under  my  care  in  University  College  Hospital,  I removed  through  the  mouth 
the  whole  body  of  the  sphenoid  bone.  The  patient,  a man  aged  forty-three, 
had  suffered  from  syphilis  for  fifteen  years,  and  from  disease  of  the  bones  of 
the  nose  and  upper  jaw  for  three  years.  The  anterior  part  of  the  hard  palate 
was  destroyed,  and  it  was  through  the  fissure  so  formed  that  I removed  the 
bone.  The  fragment  included  the  sella  Turcica,  and  the  roots  of  the  pterygoid 
processes,  but  the  clinoid  processes  could  not  be  recognised.  The  patient  had 
suffered  from  no  cerebral  symptoms  except  occasional  headache  and  some  loss 
of  memory.  He  made  a good  recovery. 

The  Patella  is  rarely  necrosed.  I have,  however,  met  with  two  instances 
of  primary  necrosis  of  this  bone.  One  case  occurred  in  an  elderly  woman. 
The  disease  came  on  without  any  evident  external  cause,  commencing  in  the 
anterior  part  of  the  patella  and  gradually  implicating  the  bone,  until  it  became 
perforated,  when  rapid  suppurative  disorganization  of  the  knee-joint  ensued, 
necessitating  amputation.  The  other  case  occurred  after  simple  fracture  of  the 
patella,  in  a man,  and  is  described  at  p.  446,  Yol.  I. 

Ribs. — When  the  ribs  are  necrosed,  abscesses  and  sinuses  will  often  form  to 
a considerable  extent  on  the  side  of  the  chest.  These  must  be  laid  open,  and 
the  diseased  portion  of  bone  scraped  away  by  the  gouge.  In  doing  this,  care 
must  of  course  be  taken  that  the  adjacent  intercostal  space  be  not  punctured 
by  an  unfortunate  slip  of  the  instrument — an  accident  that  is  best  avoided  by 
protecting  the  gouge  well  with  the  finger. 
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STRUCTURAL  CHANGES  IN  BONE  AND  TUMOURS  OF  BONE. 


HYPERTROPHY  OP  BONE. 

True  Hypertrophy  of  Bone,  that  is  to  say,  increase  in  size  without 
alteration  in  form  or  structure,  is  very  rare.  It  occurs  as  the  result  of  exces- 
sive use,  in  common  with  the  enlargement  of  the  muscles  inserted  into  it. 

The  tenn  Inflammatory  Hypertrophy  is  often  applied  to  those  chronic 
inflammatory  processes  which  cause  enlargement  of  a bone,  diffused  over  a 
considerable  part  of  its  length.  When  the  thickened  bone  is  more  spongy 
than  natural,  the  change  is  termed  Spongy  Hypertrophy;  when  it  is  denser, 
sclerosis,  or  hardening  of  bone.  Spongy  hypertrophy  occurs  in  its  most 
marked  form  in  the  disease  described  by  Sir  James  Paget  as  osteitis  deformans. 
Sclerosis  is  most  commonly  met  with  as  the  result  of  syphilis  or  after  recovery 
from  chronic  osteitis  and  periostitis  in  scrofulous  subjects.  It  may  affect 
several  bones  at  the  same  time  ; and,  in  the  long  bones,  may  lead  to  filling  up 
of  the  medullary  and  Haversian  canals  with  bony  substance,  with  some  thicken- 
ing of  the  bone  generally.  This  condition  is  not  recognizable  with  certainty 
during  life. 

Increase  of  Length  of  Bones. — Allusion  has  afteady  been  made  atp.  271 
to  the  hypertrophy  of  bone  which  sometimes  follows  chronic  osteitis.  This 
increased  growth  of  bone,  as  a result  of  morbid  conditions,  has  been  investi- 
gated by  Stanley  and  Paget  in  this  country,  and  by  Langenbeck  and  others 
on  the  continent.  It  has  been  observed  in  connection  with  necrosis,  chronic 
osteitis,  and  chronic  abscess  : and  also  with  chronic  hypermmia  of  the  soft 
parts  of  a limb.  Langenbeck,  fi’om  his  observations,  concludes  that  morbid 
changes  which  give  rise  to  irritation  and  hypersemia  of  the  osseous  tissue  lead, 
as  loug  as  the  growth  of  bone  continues,  to  an  increase  both  in  the  length  and 
in  the  thickness  of  bones  ; and  that  the  increase  of  growth  in  length  affects 
especially  the  diseased  bones,  but  may  also  occur  in  a healthy  bone  of  the  same 
limb,  l^metimes,  as  Paget  has  pointed  out,  the  long  existence  of  an  ulcer  of 
the  integuments  in  a young  person  may  produce  thickening  and  elongation  of 
the  bone.  AVhen  the  femur  undergoes  elongation  in  this  way,  the  inequality 
in  length  of  the  limb,  unless  the  opposite  limb  be  lengthened  by  artificial 
means,  may  lead  to  talipes  of  the  foot  of  the  lengthened  limb  or  to'  lateral 
curvature  of  the  spine.  The  tibia  sometimes  becomes  elongated,  while  the 
fibula  remains  of  its  normal  length  : and  in  such  cases  the  former  bone  becomes 
curved.  The  diagnosis  of  this  condition  from  the  curvature  of  rickets  consists, 
according  to  Paget,  in  the  marked  elongation : in  the  absence  of  thickening  of 
the  ends  of  the  bone,  which  are  usually  even  more  nearly  equal  in  size  to  the 
shaft  than  in  the  natural  state,  on  account  of  the  thickening  of  the  latter : and 
especially  in  the  fact  that  “ the  rickety  tibia  is  compressed,  usually  curved 
inwards,  its  shaft  is  flattened  laterally,  and  its  margins  arc  naiTow  and  spinous  ; 
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while,  ill  the  elongated  tibia,  the  cnrve  is  usually  directed  forwards,  the  margins 
are  broad  and  i-ouiid,  the  surfaces  are  convex,  and  the  comjiression  or  flatten- 
ing, if  there  be  any,  is  from  before  backwards.” 

Ateophy  of  Bone.— This  term  comprises  two  conditions:  one  in  which 
the  bone  is  wasted,  and  another  in  which  an  arrest  of  growth  occurs. 

Atrophy  occurs,  as  a natural  result,  in  old  age  ; the  change  that  takes 
place  in  the  lower  jaw  being  a familiar  example.  In  other  cases  it 
happens  as  a consequence  of  fracture  ; the  nutrient  artery  of  the  bone 
having  been  torn  across,  and  one  of  the  fragments  consequently  I’eceiving 
insufficient  vascular  supply.  Atrophy  of  bone  commonly  occurs  also  fi’om 
disuse,  as  is  the  case  in  old  dislocations.  In  atrophy,  the  bone  becomes 
thinner,  lighter,  and  more  porous  than  usual  ; the  compact  structure  dis- 
appearing until  a mere  paper-like  layer  may  be  left,  and  the  cancellous 
being  expanded,  the  spaces  being  filled  with  soft  yellow  fat.  Atrophy  of 
bones  is  common  in  general  paralysis  of  the  insane.  It  is  often  especially 
marked  in  the  ribs,  and  is  a common  cause  of  fractures,  occurring  either 
spontaneously  or  during  the  restraint  necessarily  employed  during  a maniacal 
outbreak. 

Arrested  Growth  of  bones  is  an  occasional  consequence  of  disease.  Its 
occurrence  in  rickets  will  be  presently  referred  to.  It  may  be  a result  also  of 
various  diseases  of  the  epiphyses  and  joints  of  atrophy,  or  of  the  resection  of 
the  epiphysis  in  children,  and  may  follow  the  formation  of  cicatrices  after  bums 
in  the  neighbourhood  of  joints.  The  effect  of  paralysis  on  the  growth  of  bone 
varies.  It  is  common  to  see  normal  growth  of  the  bones  in  limbs  affected 
with  infantile  paralysis,  in  which  the  muscles  are  wasted ; while  in  other  cases 
it  has  been  materially  impaired.  This  probably  depends  upon  whether  the 
epiphyses  are  properly  developed  or  not. 


EICKETS. 

Rickets  is  a general  disease,  the  most  important  manifestation  of  which  is 
an  imperfect  development  of  the  new  tissue  of  growing  bones.  It  occurs 
only  in  early  childhood,'  most  frequently  appearing  during  the  first  or  second 
year  of  life,  though  it  has  been  observed  as  late  as  the  ninth  year  and  is  said 
occasionally  to  be  congenital. 

Causes. — Want  of  sufficient  food  and  of  fresh  air,  want  of  cleanliness  and 
light,  and  all  the  unhealthy  surroundings  of  the  overcrowded  poor  of  a large 
city,  are  the  great  causes  of  rickets.  It  is  rarely  met  -with  amongst  the  wealthy 
classes,  and  in  the  country  it  is  scarcely  seen,  even  among  the  poor.  Insuffi- 
cient or  improper  food  is  undoubtedly  the  most  important  of  the  more  special 
causes  of  rickets.  There  is  but  one  proper  food  for  a child  during  the  first 
nine  months  of  its  life,  and  that  is  the  milk  of  a healthy  woman.  The  ill-fed 
mothers  amongst  the  working-classes,  exhausted  as  they  often  are  by  repeated 
child-bearing  and  unnaturally  prolonged  lactation,  are  very  frequently  unable 
to  supply  milk  of  a sufficiently  nutritive  quality,  and  thus,  even  when  suckled 
the  child  is  but  half-fed.  Should  it  be  brought  up  by  hand,  in  order  to  save 
expense,  flour,  or  various  useless  patent  preparations  of  starch  are  largely  used 
in  place  of  cow’s  milk.  This  early  feeding  with  starch  before  the  child  is 
capable  of  digesting  it,  is  probably  the  most  fruitful  cause  of  rickets.  Even 
if  there  be  no  eiTor  in  feeding,  there  is  reason  to  believe  that  the  offspring 
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of  feeble  motliei’S  tend  to  become  rickety.  The  health  of  the  father  has  not 
been  shown  to  exert  any  influence.  Parrot  has  lately  maintained  that  syphilis 
in  the  parents  may  cause  rickets  in  the  child,  ljut  against  this  there  is,  as  Sir 
AVilliam  Jenner  has  pointed  out,  one  unanswerable  argument  ; in  a family  of 
rickety  children,  as  a rule,  the  younger  members  are  most  affected,  while  in 
inherited  syphilis  it  is  exactly  the  reverse.  Tubercle  and  scrofula  have  no 
definite  connection  with  rickets,  in  fact,  they  are  seldom  met  with  in  the  same 
subject.  A deficiency  of  lime  in  the  water  of  the  district  has  been  also  stated 
to  be  a cause  of  this  disease,  but  this  is  evidently  not  the  case,  for  rickets 
is  far  more  common  in  London,  which  is  supplied  with  water  containing  a 
considerable  amount  of  lime,  than  in  Glasgow  where  the  water  contains 
merely  a trace. 

Symptoms. — These  may  be  divided  into  general  symptoms  and  those 
referable  to  the  changes  in  the  bones.  The  general  sym2Jtoms  are  the  follow- 
ing : the  child  may  be  thin,  but  is  more  often  apparently  well-nourished, 
sometimes  very  fat.  Its  mucous  membranes  are  pale,  but  the  cheeks  are  often 
redder  than  natural.  On  careful  examination,  however,  with  a lens,  this  will 
be  seen  to  be  caused  by  a network  of  dilated  capillaries  in  the  true  skin.  A 
most  characteristic  sign  is  profuse  sweating  of  the  forehead  when  the  child  is 
asleep,  the  rest  of  the  body  often  being  at  the  same  time  hot  and  dry,  though 
the  thermometer  rarely  shows  any  marked  elevation  of  temperature.  There 
is  often  general  tenderness  of  the  body,  so  that  any  handling  is  painful ; 
partly  in  consequence  of  this  and  partly  from  the  heat  of  the  body,  the  child 
kicks*  off  its  bed-clothes  at  night,  so  that  it  is  sometimes  im.possible  to  keep  it 
covered,  unless  it  is  made  to  sleep  in  flannel  drawers  and  a jersey.  The 
digestion  is  often  good,  but  there  is  a tendency  to  attacks  of  gastric  catarrh, 
with  a furred  white  tongue  and  perhaps  vomiting.  The  motions  are  clay- 
coloured  and  offensive.  Flatulence  is  common,  and  owing  to  the  weakness  of 
the  muscles,  which  is  often  a marked  effect  of  rickets,  the  child  usually  becomes 
pot-l)ellied.  The  spleen  is  frequently  enlarged,  and  in  some  cases,  the  liver 
also.  The  urine  presents,  as  a rule,  nothing  characteristic.  It  may  contam 
an  excess  of  phosphate  of  lime,  but  this  is  not  the  result  of  softening  of  the 
bones,  but  evidence  of  imperfect  assimilation. 

The  changes  observed  in  the  hones  appear  early  in  the  disease.  They 
consist  of  enlargement  of  the  articular  ends,  most  marked  at  the  points  of 
junction  of  the  shaft  with  the  epiphyses  ; in  consequence  of.  which  the  joints 
appear  to  be  swollen.  The  enlargement  is  also  especially  marked  at  the  junc- 
tions of  the  ribs  with  their  cartilages,  which  form  prominent  rounded 
swellings,  felt  and  sometimes  clearly  seen  through  the  skin,  giving  rise  to  the 
appearance  which  has  been  termed  the  “ rickety  rosary.”  At  a later  period, 
owing  to  the  softness  of  their  structure,  the  bones  bend,  giving  rise  to  various 
characteristic  deformities.  Humphry  and  Langenbeck  have  called  attention 
to  the  want  of  growth  in  length  often  observed  in  rickets.  Humplny  says 
that  the  humerus  and  femur  are  about  one-fourth  shorter  in  rickety  subjects 
than  in  healthy  individuals  of  the  same  age.  The  most  important  deformities 
arising  in  different  parts  are  the  following: — I’he  head  early  appears  large,  the 
forehead  being  especially  protuberant,  and  the  face  small.  The  fontanelles, 
especially  the  anterior,  are  very  slow  in  closing  ; the  bones  of  the  skull  may 
be  thickened,  forming  prominent  ridges  on  each  side  of  the  sutures,  though 
occasionally  in  the  occipital  they  arc  unduly  thin.  The  sjjinem  young  children 
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usually  presents  one  long  curve  backwards  from  the  lower  cervieal  region  to 
the  coccyx,  Avith  a compensating  curve  forwards  in  the  neck.  In  older  children 
there  may  be  merely  exaggeration  of  the  normal  curves.  The  cliest  presents 
very  characteristic  deformities  ; the  sternum  projects  somewhat  forwards,  with 
a deep  depression  on  each  side  caused  by  the  sinking-iii  of  the  soft  newly- 
formed  part  of  the  ribs  atibheir  anterior  extremities.  The  deformity  is  com- 
monly termed  “ pigeon-breast.”  The  depression  is  less  on  the  left  side,  as  the 
ribs  are  supported  by  the  heart.  The  lower  ribs  are  pushed  outwards  by  the 
abdominal  viscera.  The  angles  of  the  ribs  are  less  obtuse  than  natural.  The 
clavicles  show  merely  an  increase  of  the  normal  curves.  The  humerus  is 
usually  bent  outwards  at  the  insertion  of  the  deltoid  ; the  bones  of  the  forearm 
are  bent  outAvards  in  the  lower  third.  The  inlvis  is  narroAved  from  before 
backAvards,  more  especially  if  the  deformity  commences  before  the  child  has 
learned  to  Avalk.  The  femur  presents  a single  long  curve  forwards.  The  tibia 
wnA  fibula  are  bent  forwards  and  outAvards  or  forwards  only  in  their  loAver 
thirds.  The  deformities  here  mentioned  are  the  most  common,  but  other 
varieties  may  be  met  with.  As  the  child  becomes  older  it  frequently  becomes 
knock-kneed  or  bow-legged. 

Dentition  is  usually  much  delayed.  This  is  an  important  symptom,  and  it 
is,  therefore,  necessary  to  remember  the  dates  at  Avhich  the  teeth  should  appear. 
This  may  be  easily  done  by  the  following  formula,  which  is  accurate  enough 
for  clinical  purposes.  Taking  the  teeth  in  anatomical  order,  commencing 
Avith  the  central  incisor,  they  appear  at  the  foUoAving  dates  in  months,  7,  9, 
18,  12,  24. 

Progress  and  Prognosis. — Under  proper  treatment  rickets  can  usually 
be  cured.  The  bones  then  rapidly  become  solid  and  firm,  and  remain  per- 
manently fixed  in  their  abnormal  shape.  The  concavities  of  the  curves 
become  partly  filled  up  to  give  the  bone  the  necessary  strength,  while  ab- 
sorption takes  place  laterally  to  preserve  lightness.  This  is  often  very 
marked  in  the  femur,  the  antero-posterior  diameter  of  which  may  be  double 
the  transverse.  After  recovery  from  rickets  there  is  frequently  early  union 
of  the  epiphyses,  by  which  the  Avhole  body  is  stunted.  Muscular  develop- 
ment is,  however,  often  good,  and  the  patient  may  eventually  become 
sufficiently  powerful. 

Rickets  infinitely  rarely  causes  death  directly,  but  by  impairing  the 
power  of  coughing  it  indirectly  causes  the  fatal  result  in  a considerable 
proportion  of  cases  of  bronchitis  in  children. 

Pathology. — Beyond  the  fact  that  the  red  corpuscles  have  been  found 
deficient  in  number,  examination  of  the  blood  has  thrown  but  little  light 
on  the  disease.  The  nature  of  the  enlargements  of  the  liver  and  spleen  are 
somewhat  doubtful  and  require  further  investigation. 

In  the  bones  the  essential  features  of  the  morbid  process  are,  first,  an 
exaggeration  of  the  processes  immediately  preparatory  to  the  development 
of  true  bone  ; secondly,  an  imperfect  conversion  of  this  preparatory  tissue 
into  true  bone  ; and  thirdly,  a great  irregularity  of  the  whole  process.  In 
rickets  there  is  a growth  of  soft  bone,  but  no  softening  of  healthy  bone. 
Such  osseous  tissue  as  has  been  developed  before  the  disease  commenced 
remains  unchanged,  unless  absorbed  in  the  process  of  the  formation  of  the 
medullary  canal.  The  pathological  cappearances  are  best  studied  on  a longi- 
tudinal section  of  a long  bone.  In  normal  ossification  a thin  bluish  lino 
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is  seen  bet^Yeen  the  niialtercd  cartilage  and  the  newly-formed  bone  ; in  this 
the  proliferation  of  the  cartilage  corpuscles  is  taking  place  preliminary  to 
the  formation  of  bone.  In  rickets  this  line  is  much  thinner  than  natural, 
and  irregnlar  processes  project  from  it  into  the  cartilage  of  the  epiphysis. 
The  process  is  wanting  in  the  regularity  observed  in  normal  ossification. 
The  proliferating  cartilage-cells  arc  heaped  irregularly  together,  and  patches 
in  which  calcification  of  the  matrix  is  taking  place,  are  met  with,  scattered 
here  and  there.  The  vascular  mednllary  spaces  also  which  normally  penetrate 
in  an  even  line  into  the  proliferating  layer  of  cartilage  show  the  same  want 
of  regularity  in  their  development.  Some  will  be  found  projecting  an  eighth 
of  an  inch  or  more  in  advance  of  the  others  into  the  unaltered  cartilage. 
These  spaces  are  lined,  as  in  normal  bone,  with  osteoblasts,  and  bone  is  formed 
from  them,  but  the  osseous  tissue  thus  produced  is  softer  than  natural,  and 
cartilage  cells  unaltered,  or  merely  calcified,  may  be  found  imbedded  in  it. 
Beneath  the  periosteum,  especially  at  the  line  of  junction  of  the  epiphyses  with 
the  shaft  a thick  layer  of  reddish,  vascular,  spongy  bone  is  found.  Micro- 
scopic examination  shows  that  the  osteoblastic  layer  beneath  the  periosteum 
is  greatly  increased  in  thickness  ; the  osteoblasts  are  numerous,  but  the  osteo- 
I genic  fibres  between  them  are  imperfectly  developed,  and  lime  salts  are  but 
, scantily  deposited  ; the  resulting  structure  is  therefore  softer  than  natural. 

Treatment. — In  the  treatment  of  rickets  our  first  endeavour  must  be  to 
remove  those  conditions  which  are  known  to  cause  the  disease.  The  child  must 
i be  as  much  as  possible  in  the  open  air  and  should,  if  possible,  be  sent  into  the 
countiy.  It  must  be  put  to  sleep  in  a bed  by  itself  to  ensure  fresh  air  during 
the  night.  If  it  kicks  its  clothes  off  it  must  be  made  to  sleep  in  loose  flannel 
1 drawei-s  and  a jacket,  to  avoid  the  risk  of  catching  cold.  A bath  should  be 
i given,  of  tepid  salt  water  in  vunter  and  cold  in  summer,  every  morning  and 
: evening,  or  at  least  once  daily.  The  diet  should  be  carefully  regulated. 
Before  seven  months  it  should  consist  of  nothing  but  milk  ; the  mother’s 
milk  is  the  best  if  she  be  in  a state  of  health  to  suckle  her  child  ; if  not,  the 
best  cow’s  milk  must  be  given,  diluted  at  first  with  one-quarter  of  its  bulk  of 
warm  water  and  sweetened  with  a little  sugar.  Lime-water  may  be  added 
if  the  child  vomits  or  passes  undigested  milk  with  its  stools.  After  the 
child  has  passed  the  seventh  month  a small  quantity  of  properly  prepared 
starch  food  may  be  added  to  the  diet,  but  the  supply  of  milk  must  not  bo 
diminished  ; at  least  two  pints  should  be  given  daily.  Underdone  meat 
pounded  into  a pulp  in  a mortar,  or  the  juice  of  raw  meat  may  also  be  given. 

The  only  remedies  that  are  of  any  service  in  rickets  are  iron  and  cod- 
liver  oil,  the  former  being  the  more  important.  They  may  be  given  together 
— one  drachm  of  steel  wine  and  the  same  quantity  of  the  oil  being  taken  three 
times  a day  immediatdy  after  food.  This  treatment  must  be  continued  for 
many  months.  An  occasional  dose  of  rhubarb  and  soda,  or  compound  liquoi’ice 
IHjwder  may  be  necessary,  and  if  the  tongue  be  very  furred  a small  quantity  of 
grey  powder  may  sometimes  be  added.  It  is  of  much  importance  in  preventing 
deformity  in  these  cases  not  to  allow  the  child  to  walk  or  stand  much,  but  to 
let  it  take  exercise  in  donkey-panniers  or  hand-chaii’s,  and  to  support  those 
limljfi  that  have  a special  tendency  to  bend,  with  properly  contructed  steel 
supports,  which  will  be  found  of  much  use,  provided  they  are  not  too  heavy,  and 
do  not  interfere  with  the  action  of  the  muscles.  Methodical  friction  also 
should  l)e  employed  to  stimulate  the  muscles. 

VOL.  II. 


X 


3o6 


STRUCTURAL  CHANGES  IN  BONE. 


Combination  of  Rickets  and  Scurvy. — Attention  has  lately  been  drawn, 
by  T.  Smith,  Cheadle,  and  T.  Barlow,  in  this  country,  andMoller  and  others  in, 
Germany,  to  a disease  occurring  in  young  children  which  is  characterized  by 
the  following  symptoms  : after  a few  days’  illness,  somewhat  sudden  swelling' 
takes  place,  evidently  in  connection  with  the  bones,  usually  in  the  lower  ex- 
tremities, but  sometimes  also  in  the  upper  limbs.  Of  all  bones  the  femora  arei 
most  frequently  affected,  but  most  commonly  the  swelling  is  not  limited  to 
one  bone.  There  is  subcutaneous  oedema,  varying  in  amount.  Acute  tender- 
ness forms  a most  prominent  symptom,  and  the  slightest  movement  evidently 
causes  severe  pain.  The  limbs  consequently  lie  motionless,  a condition  which 
has  been  termed  “ pseudo-paralysis.”  The  swelling  of  the  bones  is  usually 
most  marked  near  the  ends  of  the  shafts,  and  in  extreme  cases  the  epiphyses 
are  found  to  be  separated.  Other  bones  often  become  affected  subsequently 
to  the  first  appearance  of  the  disease.  There  is  usually  some  elevation  of' 
temperature,  but  it  seldom  exceeds  101 '5  F.  Spongy  gums  are  met  with  in 
about  half  the  cases ; purpura,  hsematmia,  and  subconjunctival  haemorrhage, 
have  also  been  noted.  The  child  soon  becomes  extremely  anaemic,  and,  if 
not  properly  treated,  rapidly  emaciates  and  dies. 

The  fatal  cases,  when  examined  after  death,  have  shown  that  the  pain  and 
swelling  is  due  to  a copious  extravasation  of  blood  beneath  the  periosteum, 
stripping  it  widely  from  the  bone.  The  disease  has  been  described  by  German  ; 
writers  as  “ acute  rickets,”  but  Barlow,  who  has  carefully  analysed  22  cases, 
states  that  in  three  the  signs  of  rickets  were  very  pronounced,  in  seven  ! 
moderately  well  marked,  in  nine  slight,  and  in  three  absolutely  wanting.  He  i 
therefore  concludes  that  the  scurvy  is  the  essential  part  of  the  disease,  the  ■ 
rickets  being  more  or  less  accidental,  and  at  most  favouring  the  occurrence  of  ; 
the  subperiosteal  hsemorrhages.  In  every  case  the  disease  seems  to  have  been 
the  effect  of  improper  feeding,  chiefly  an  insufficient  supply  of  milk  in  infants, 
and  want  of  vegetables  in  older  children.  Barlow  therefore  suggests  the  name  ' 
of  infantile  scm’vy  ” for  the  disease.  The  treatment  is  usually  successful  if 5 
the' disease  be  recognized  in  time.  Milk,  lime-juice,  and  fresh  vegetables,' 
with  plenty  of  fresh  air,  soon  relieve  the  symptoms.* 


MOLLITIES  OSSIUM.  OSTEO-MALACIA. 

A most  destructive  and  dangerous  disease  of  the  bones,  characterized  by 
softening  and  fragility  of  the  osseous  structure,  is  occasionally  met  with.  This  i 
affection  has  been  studied  with  much  attention  by  Curling,  Solly,  Stanley, 
MacIntyre,  and  Litzmann  ; and  it  is  principally  from  their  labom*s  that  we  | 
are  acquainted  with  the  chief  facts  relating  to  it.  i 

In  this  disease  the  bones  are  bent,  or  their  shafts  broken  in  various  parts  of  ; 
the  body.  Occasionally,  though  very  rarely,  only  one  is  fractured  ; but  in  other  i 
cases,  as  in  Tyrrell’s,  there  may  be  as  many  as  twenty-two  fractures,  or,  as  in 
Arnott’s,  thirty-one.  These  fractm-es  are  unattended  by  any  attempt  at  the 
foi-mation  of  callus.  The  body  becomes  singularly  and  distressingly  distorted. 
On  examining  the  bones  after  death  the  periosteum  is  seen  to  be  usually  redder 
and  more  vascular  than  natural.  A section  of  the  bone  can  be  readily  made 
with  a knife,  the  osseous  tissue  feeling  soft  and  gritty  as  it  is  cut.  Tlie  medullary 

For  further  information  on  this  interesting  disease  the  reader  is  referred  to  a jiapor  by  Dr.  T.  Barlow, 
in  the  “ Medico-Chirurgical  Transactions,  ’’  vol.  Ixvi.,  p.  159. 
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: canal  of  a long  bone  is  increased  in  diameter,  the  spaces  of  the  cancellous 
tissue  are  enlarged  by  coalescence,  after  destruction  of  the  bony  trabeculae,  and 
the  compact  tissue  is  more  spongy  than  natural,  from  widening  of  the  Haversian 
canals.  However  advanced  these  changes  may  be,  there  is  always  a thin  un- 
altered layer  of  compact  bone  immediately  beneath  the  periosteum.  The 
enlarged  cancellous  spaces  and  Haversian  canals  are  filled  with  an  oily,  red, 
i i gruinous,  semi-fluid  substance.  IMicroscopic  examination  shows,  according  to 
Cornil  and  Eanvier,  that  the  fat  cells  of  the  medulla  have  disappeared  to  a 
great  extent,  and  their  place  is  occupied  by  small  round  cells,  spindle  cells, 
and  some  flattened  cells.  Hemorrhages  into  the  medullary  substance  are 
common.  In  the  later  stages  the  contents  of  the  medullary  spaces  contain  a 
"'f.  substance  resembling  the  splenic  pulp  in  appearance,  and  the  cells  contain 
numerous  pigment-granules  derived  from  the  extravasated  blood.  The  tra- 
. ^beculm  of  bone  appear  as  if  they  had  been  acted  on  by  acid.  The  lime-salts 
ihave  disappeared  from  the  layers  of  bone  nearest  the  vessels,  leaving  the  tissue 
transparent,  but  still  showing  the  bone-corpuscles  just  as  in  bone  artificially 
: decalcified.  This  process  gradually  advances,  and  is  followed  by  absorption 
of  the  decalcified  matrix,  while  the  corpuscles  either  perish  or  mingle  with  the 
cells  of  the  altered  medullary  substance. 

The  term  senile  mollities  is  sometimes  incorrectly  applied  to  the  atrophy  of 
iold  age.  In  this,  however,  the  enlarged  spaces  are  filled  with  yellow  fat,  and 
not  with  the  characteristic  tissue  just  described. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Leeson  to  be 
jomposed  of  18'75  parts  of  animal  matter,  29T7  of  phosphate  and  carbonate 
)f  lime,  and  o2'08  of  water  in  every  hundred  parts. 

Cause. — The  cause  of  the  complaint  is  obscure.  It  has  been  stated  that  it  is 
iometimes  connected  with  a rheumatic  tendency  ; as,  in  every  case  recorded, 
r ;he  affection  has  been  preceded  or  accompanied  by  severe  pains,  resembling 
I'-heumatism.  In  some  instances  the  patients  have  been  affected  with 
j syphilis.  It  most  commonly,  though  not  invariably,  occurs  in  females,  as 
“J  Noointed  out  by  Kilian';  and  in  a majority  of  cases  it  appears  to  have  a con- 
nection with  the  childbearing  state.  Among  131  patients  whose  histories  have 
I *3een  collected  by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the  disease 
iBither  appeared  during  pregnancy  or  was  modified  in  its  course  by  this 
Bondition.  Of  the  remaining  46  patients,  35  were  females,  and  11  males.  It 
:.nost  generally  attacks  adults,  having  been  observed  in  few  cases  under  the 
of  20  : and  it  may  occur  even  at  very  advanced  age. 

The  Seat  of  the  Disease,  according  to  Litzmann,  varies  according  as  it 
occurs  within  the  childbearing  period  or  independently  of  this.  In  85  child- 
' bearing  w'omen,  the  whole  skeleton  was  affected  in  6 cases  only,  and  all  except 
the  bones  of  the  head  in  two  ; while  in  46  other  cases,  all  parts  of  the  skeleton 
-were  diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  six.  The 
' percentage  of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table  : — 
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111  childbearing  women  the  disease  appears  to  have  a I’emarkable  predilec-i 
tioii  for  the  pelvis  ; it  is  probable,  however,  that  a careful  examination  of  alll 
the  bones  has  not  been  made  in  all  cases. 

State  of  the  Urine. — In  all  cases  that  have  been  recorded,  the  urine  hasbeem 
found  to  contain  large  quantities  of  earthy  matter.  Solly  pointed  out  that  tliisi 
is  phosphate  of  lime,  which  has  been  absorbed  from  the  bone,  and  thrown  out 
by  the  kidneys  in  the  urine  ; and  sometimes  the  elimination  of  this  matter  ief 
so  abundant  that  it  forms,  as  in  one  of  the  cases  which  he  relates, 
calculus,  clogging  iqi  the  interior  of  the  kidney.  In  MacIntyre’s  case,  theS 
earthy  matters  of  the  bone  appear  to  have  been,  in  the  first  instance,  absoiiied,^ 
and  carried  off  from  the  kidneys  by  the  urine  ; but  afterwards  an  animalj! 
matter,  of  a peculiar  and  apparently  previously  undescribed  character,  wa^  1 
discharged  in  abundance.  : 

Symptoms. — These  are,  in  the  early  stages,  extremely  obscure  and  insidious^;  | 
The  patient  complains,  in  the  first  instance,  of  wandering  pains  about  thef!  * 
limbs  and  trunk  which  assume  usually  a rheumatic  character,  though  theytj 
have  been  observed  to  be  of  a much  more  severe,  persistent,  and  intractablef. 
natm’e  than  those  that  occur  in  any  form  of  rheumatism.  The  patient  become^j 
debilitated,  unfitted  for  exertion,  and  emaciated.  Spontaneous  fracture  nowii 
occurs  in  some  bones  under  the  infiuence  of  the  most  trivial  causes ; other^ 
become  bent,  and  the  body  consequently  greatly  misshapen  and  distorted] 
The  deformity  of  the  pelvis  is  a frequent  cause  of  difficult  labour,  often  ne- 
cessitating Cmsarean  section,  or  Porro’s  operation.  The  acetabula  are  approxi- 
mated by  the  weight  of  the  body  pressing  on  the  head  of  the  femora  ; thus  the 
oblique  diameters  are  diminished,  while  the  pubes  is  carried  forward,  the 
horizontal  rami  often  coming  nearly  in  contact.  The  urine  presents  some  t 
of  the  abnormal  characters  above  described,  and  death  usually  eventually 


results  fi’om  general  exhaustion. 


Diagnosis. — The  diagnosis  of  this  affection  has  to  be  made  in  the  early  stage 
from  rheumatism.  This  is  not  always  easy,  and,  indeed,  is  at  first  impossible 
but  after  a time,  when  the  peculiar  phosphatic  condition  of  the  urine  and  the 
fragility  or  distortions  of  the  osseous  system  manifest  themselves,  the  truep 
nature  of  the  affection  becomes  apparent.  With  ricicets  it  cannot  possibly  ben' 
confounded,  as  rickets  is  a disease  of  childhood,  and  osteomalacia  is  peculiar  tor 
adult  or  advanced  life.  i 

Treatment. — With  regard  to  treatment,  but  little  can  be  done  ; the  admi-| 
nistration  of  tonics,  and  a general  supporting  plan  of  treatment,  may  arrest  fori* 
a time  the  progress  of  this  terrible  affection  ; but  when  once  it  is  declared,  it  |i 
usually  progresses  fi’om  bad  to  worse,  and  at  last  destroys  the  patient.  Opiates 
may  be  employed  to  allay  the  pain,  and  in  MacIntyre’s  case  some  temporary 
advantage  appeared  to  result  from  the  administration  of  alum  ; but  no  remedy 
has  appeared  to  exercise  any  continuous  advantage  in  this  complaint.  Cases 
have  however  been  recorded  in  which,  after  very  extensive  softening  of  the 
bones,  complete  recovery  has  taken  place. 


TUMOTJES  OP  BONE. 

Exostosis. — By  exostosis  is  meant  the  groAvth  of  a bony  tumour  from  some 
of  the  osseous  structures  of  the  body.  Tlie  causes  that  immediately  give  rise 
to  this  disease  are  usually  extremely  obscure.  There  can  be  no  doubt  that  in 
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some  instances  it  is  hereditary  ; but,  in  general,  it  occurs  •w  ithout  any  distinct 
or  ajipreciable  exciting  cause.  It  is  met  Avith  chiefly  in  the  young,  developing 
about  the  age  of  puberty.  Exostosis  appears  to  originate  in  tAVO  Avays  ; 
being  either  primarily  formed  as  true  bone  dcA'eloping  from  periosteuiiA^  or 
being  the  result  of  the  ossification  of  an  enchoudroma. 

Exostoses  are  of  tAA’o  kinds — the  one  hard  and  compact,  the  other  softer  and 
more  spongy.  The  hard,  or  Ivory  Exostosis,  is  usually  single,  rarely  multiple. 
It  is  developed  from  fibrous  tissue,  but  in  structure  differs  both  in  appearance  and 
composition  from  normal  bone.  It  is  extremely  compact  and  Avhite,  having  a 
section  closely  resembling  that  of  ivory,  but  possessing  a true  bony  structure, 
HaA’ersian  canals,  lacunm,  and  lamellm.  In  chemical  composition,  it  is  found 
to  differ  from  healthy  bone  in  containing  more  of  the  phosphate  and  less  of 
the  carbonate  of  lime,  and  also  in  the  proportion  of  animal  matter  being- 
smaller.  This  kind  of  exostosis  groAVS  principally  from  the  flat  bones,  and 
loAver  jaAv,  and,  as  it  is  generally  of  small  size,  seldom  produces  much  in- 
conreuience,  unless  it  project  into  and  compress  important  parts.  Thus, 
Cloquet  relates  the  case  of  a tumour  of  this  kind  groAAung  from  the  pubic 
bone,  and  perforating  the  bladder  ; and  it  is  occasionally  found  to  project 
into  the  orbit,  or  from  the  inner  table  of  the  skull,  upon  the  brain.  When 
exostosis  is  left  to  itself,  it  may  become  stationary  after  a time.  In  some 
instances  it  has  been  known  to  necrose,  and  to  slough  away,  as  it  were,  from 
the  parts  in  which  it  has  been  situated.  Of  this  termination  Hilton  and 
Boyer  relate  instances. 

The  Spongy  or  Cancellons  Exostoses  grow  more  rapidly,  often  attain  a 
considerable  size,  and  are  very  commonly  multiple.  When  multiple,  they  are 
then  frequently  symmetrical  in  their  aiTangement,  and  are  occasionally 
hereditary  through  several  generations.  Exostoses  of  this  form  are  developed 
from  cartilage.  They  commence  almost  invariably  at  the  line  of  junction 
of  an  epiphysis  with  the  shaft,  and  usually  before  puberty.  When  they 
appear  at  a later  period  it  has  been  suggested  that  they  arise  from  a 
portion  of  the  cartilage  of  the  epiphysis  that  has  escaped  ossification.  When 
groAA'ing  they  are  covered  with  a thin  layer  of  cartilage,  but  should  this 
Ixjcome  completely  ossified,  growth  ceases  and  the  tumour  remains  stationary. 
They  are  then  composed  of  a thin  layer  of  compact  tissue  surrounding  ordinary 
cancellous  bone  ; opposite  the  base  of  the  tumour  the  normal  compact  tissue  is 
wanting,  so  that  the  cancellous  tissue  of  the  tumour  is  continuous  Avith  that 
of  the  bone  from  Avhich  it  is  groAving.  The  exostoses  of  young  subjects  thus 
frequently  cease  to  increase  Avhen  general  growth  comes  to  an  end.  Those 
commencing  after  that  time  shoAV  more  continuous  groAAdh,  and  more 
urgently  require  surgical  interference.  Spongy  exostoses  are  usually  pedun- 
culated : they  are  in’egularly  lobulated  on  the  surface,  sometimes  resembling 
the  head  of  a cauliflower. 

Their  most  common  seats  are  the  lower  end  of  the  femur,  the  upper  end  of 
the  tibia  and  the  upper  end  of  the  humerus.  Their  structure  has  been 
described  figured  with  Tumours  (Vol.  I.,  p.  087). 

The  Symptoms  of  exostosis  are  simply  those  produced  by  a hard  and 
sloAvly  growing  tumour,  connected  Avith  a bone  and  pushing  foi’AA’ards  the  soft 
parts  coA'cring  it.  In  many  cases  it  produces  serious  inconvenience  by  its 
pressure,  either  upon  neighbouring  organs  or  mucous  canals  ; or  it  may  occa- 
sion ulceration  of  the  skin  lying  above  it.  In  some  cases,  exostosis  of  a long 
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bone  may  be  connected  with  an  arrest  of  development  of  the  bone  from  which, 
it  springs.  Thus  I have  seen  the  lower  third  of  the  ulna  completely  arrested, 
in  its  development  by  the  formation  of  the  exostoses  at  the  lower  part  oi 
the  middle  third,  the  bone  being  permanently  shortened  and  dwarfed  below 
this  point. 

Treatment. — If  an  exostosis  be  so  situated  as  to  occasion  inconvenience  oi- 
deformity,  it  will  be  necessary  to  remove  it  ; and  as  it  is  a local  disease,  therel 
is  no  fear  of  its  return,  provided  this  be  fully  done.  If,  however,  the  whole  ol 
it  be  not  taken  aw^ay,  it  may  grow  again  ; and  Stanley  accordingly  recom- 
mends that  if  it  be  so  situated,  as  upon  the  skull,  that  its  base  cannot  be| 
extirpated,  potassa  fusa  or  nitric  acid  should  be  applied  to  the  part  that  is  left,, 
so  as  to  produce  exfoliation  of  it.  The  removal  of  these  tumours  is  Ijesti 
effected  by  a Hey’s  or  a chain  saw,  or  cutting  pliers,  or  a chisel  and  mallet.. 
In  some  situations,  as  wdien  close  upon  joints,  or  springing  from  the  cervical 
vertebrse,  they  cannot  be  interfered  with  ; and  in  other  cases,  as  occasionally 
happens  in  the  neighbourhood  of  the  orbit,  their  density  and  hardness  may  be 
such  that  the  saw  can  scarcely  work  its  way  through  them.  There  is  one 
variety  of  exostosis  which  deserves  special  attention.  It  is  that  which  springs 
from  the  upper  surface  of  the  ungual  phalanx  of  the  great  toe.  It  forms  a 
small  rounded  mass,  usually  about  half  as  large  as  a cherry,  projecting  under 
or  beyond  the  nail,  and  gi'^dng  rise  to  much  pain  and  inconvenience  in  walking. 
Dupuytren,  who  first  described  this  peculiar  variety  of  the  disease,  has  pointed 
out  the  treatment  proper  for  it,  which  consists  in  exposing  it  by  a double 
elliptical  incision,  and  cutting  it  off  with  the  scalpel,  or  a small  pair  of  pliers, 
without  amputating  the  toe. 

Enchondromata  or  Cartilaginous  Tumours  of  Bone  are  often  met 
with.  These  have  already  been  described  when  speaking  of  enchondroma  and 
its  pathology  (p.  984,  Yol.  I.),  and  need  not,  consequently,  be  more  than 
alluded  to  here.  They  usually  require  resection  or  amputation  of  the  affected 
bone,  according  to  the  attaclunents  and  size  of  the  growth. 

Fibroma  of  Bone. — Fibromata  are  not  common  in  bone  ; when  they  do 
occur  they  spring  from  the  periosteum.  The  situation  in  which  they  are  most 
frequently  met  with  is  the  base  of  the  skull,  from  which  they  project  down- 
w^ards  into  the  pharynx  and  posterior  nares,  forming  the  disease  known  as 
fibrous  polypus  of  the  nose  {vide  Diseases  of  the  Nose).  They  are  also  occa- 
sionally met  with  in  connection  with  the  jaws. 

Cystic  Tumours  of  Bone  are  extremely  rare,  if  we  exclude  those  met 
with  in  the  jaws,  which  arise  in  connection  with  the  teeth,  and  those  in 
which  the  cysts  are  merely  an  accidental  formation  in  a solid  tumour.  The 
cystic  tumours  described  by  the  older  writer’s  under  the  name  of  Spina 
Ventosa  are  always  sarcomatous  growths  in  which  cysts  have  developed. 

N61aton  describes  simple  cysts  of  bone  containing  a clear  or  reddish 
serous  fluid,  and  lined  with  a smooth  membrane  having  the  appearance  of 
a serous  membrane,  as  being  occasionally  met  with  in  the  long  bones.  He 
states  that  the  cysts  may  be  unilocular  or  mulilocular.  He  describes  but 
one  case  as  having  come  under  his  observation.  The  tumour  occupied  the 
femur,  from  the  trochanter  to  one  inch  from  the  condyles,  expanding  the 
whole  shaft  to  a great  size.  It  was  composed  of  an  agglomeration  of 
cysts,  mostly  about  the  size  of  a walnut,  and  separated  from  each  otlier  by 
bony  septa.  The  cysts  were  filled  with  reddish  serum.  He  states  that 
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( two  similar  tumoui’s  have  been  recorded,  one  by  Breschet  and  one  by 
1 Tnivei-s. 

The  chief  symptom  is  a slow  and  almost  painless  enlargement  of  the 
« affecteil  bone,  forming  a smooth,  round  or  oval  gi’owth.  The  skin  covering 
1 it  is  of  normal  colour.  When  a certain  size  has  been  attained,  so  that 
t the  shell  of  bone  is  expanded  into  a very  thin  lamella,  and  before  it  is 
I perforated,  pressure  on  the  tumour  occasions  a peculiar  crackling  or  rustling 
noise,  like  that  produced  by  pressing  together  a broken  egg-shell,  or  the 
. crackling  of  tin-foil.  Under  this,  the  elasticity  or  even  semi-fluctuation  of 
; the  tumour  may  be  felt.  This  fluctuation  is  particularly  marked  after  a 
; time,  when  the  osseous  envelope  has  become  still  more  expanded,  or  is 
partially  or  wholly  absorbed.  When  the  shell  of  bone  becomes  very  thin, 
i spontaneous  fracture  may  take  place. 

Cysts  of  the  jaws  will  be  more  fully  described  with  the  diseases  of  those 
; pai'ts. 

Treatment. — When  the  tumour  is  very  large,  removal  of  the  affected  bone 
I may  be  necessary,  but  if  it  be  of  moderate  size,  so  as  not  to  have  materially 
I aflected  the  integrity  of  the  bone,  it  may  suffice  to  remove  one  side  of  the 
wall  of  the  cyst  by  the  trephine  or  by  excision,  and  then  the  cavity  may  be 
: allowed  to  granulate,  and  its  walls  to  contract.  This  plan  has  proved  especially 
I successful  in  some  of  the  cystic  tumours  of  the  lower  jaw  ; and  I have 
practised  it  with  success  in  a small  cyst  forming  in  the  outer  condyle  of 
the  humerus. 

Hydatids. — Cavities  are  occasionally,  but  very  rarely,  found  in  bones,  in 
which  large  numbers  of  hydatids  are  lodged  ; according  to  Stanley,  both  the 
echinococcus  and  the  cysticercus  cellulosm  have  been  found  in  this  tissue,  but 
most  frequently  the  fomer.  In  these  cases  a cyst  forms  in  the  bone,  which 
becomes  thin  and  expanded,  resembling  the  ordinary  fluid  cystic  tumour,  but 
which,  on  examination,  is  found  to  contain  the  parasite.  The  Treatment,  as 
Stanley  observes,  must  depend  on  the  situation  and  extent  of  the  disease  ; if 
it  be  a long  bone  that  is  affected,  and  it  be  much  expanded,  recom’se  must  be 
had  to  amputation  ; if  it  be  a flat  bone,  the  cyst-wall  must  be  scooped  out,  and 
the  ca\*ity  dressed  from  the  bottom  with  stimulating  applications,  so  that  it  may 
fill  with  healthy  granulations. 

Sarcomata  of  Bone — Primary  Malignant  Tumours  of  Bone. — It  is 
now  generally  recognized  that  true  cancer  never  originates  in  bone,  and  that 
the  tumours  fonnerly  classed  as  primary  encephaloid  or  scirrhous  cancer  of  bone, 
osteo-cancer,  ostco-cephaloma,  &c.,  all  belong  to  the  class  of  sai’comata.  The 
fact  that  there  has  not  been  a single  well-authenticated  case  of  primary  cancer 
of  bone  recorded  since  the  distinction  between  carcinoma  and  sarcoma  Avas 
clearly  established,  is  strong  e\ndence  in  favour  of  the  vicAV  that  aU  true  cancer 
commences  in  connection  with  pre-existing  epithelium.  It  is  only  in  such 
bones  as  the  superior  maxilla,  and  those  in  connection  Avith  the  mucous 
membrane  lining  the  cavities  of  the  face,  that  true  cancer  is  commonly  met 
with  ; and  here  the  osseous  tissue  is  involved  only  by  extension  of  the  groAAfth, 
the  primary  seat  of  the  disease  being  the  mucous  membrane. 

The  subject  of  sarcoma  of  bone  has  been  very  thoroughly  investigated  by 
H.  Gross  of  Philadelphia  and  by  H.  T.  Butlin  of  Ijondon,  and  much  light  has 
been  thrown  by  them  upon  tiic  clinical  and  pathological  features  of  this 
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disease.  For  the  purpose  of  classification,  sarcomata  of  bone  are  divided,  first 
into  ceniml,  springing  from  the  cancellous  tissue  or  the  medullary  canal,  and 
periosteal,  sulperiosteal  or  periptheral,  arising  on  the  surface  of  the  compact 
bone  ; secondly,  they,  are  subdivided  according  to  the  structure  of  thegiwth, 
into  spmdle-celled,  round-celled,  mixed  sjjindle-  and  round-celled  and  myeloid. 

Gross  makes  a separate  division  for  osteoid 
or  ossifying  sarcoma,  and  separates  carti- 
laginous tumours  entirely,  placing  them 
in  another  group.  Butlin  classes  ossifying 
sarcomata  and  chondro-sarcoma,  according 
to  the  form  of  the  cells  (spindle,  round, 
or  mixed,)  met  with  in  the  gi’owing 
margin  of  the  tumour.  The  microscopic 
structure  of  these  various  forms  of  sar- 
coma has  been  already  described  in  the 
Chapter  on  Tumours  (Vol.  L,  p.  997). 
Gross  gives  the  following  as  the  relative 
frequency  of  the  different  forms  of  sarcoma 
among  the  165  cases  affecting  the  long 
bones  which  formed  the  basis  of  his  paper. 
Central  myeloid  sarcoma,  70  ; periosteal 
ossifying  sarcoma,  45  ; central  spindle- 
celled  sarcoma,  16  ; periosteal  round- 
celled  sarcoma,  13  ; central  round-celled  sarcoma,  12  ; periosteal  spindle-celled 
sarcoma,  9.  Of  all  forms  of  sarcoma,  out  of  149  cases,  87  occurred  in  males 
and  62  in  females  ; and  of  147  in  which  the  age  was  ascertained,  110  ocemu-ed 
before  30.  The  central  spindle-celled  sarcoma  was  the  only  form  that  Gross 
found  to  occur  more  frequently  after  30  than  before.  In  almost  half  the  cases 


Fig.  515.— Cells  from  Spinclle-cellecl  Sarcoma 
Tumoiu-  of  Scapula  : Fii'st  recm-rence. 


Fig.  517.— Microscopic  Characters  of 
the  Tumour  in  its  second  Recur- 
rence. Multinucleated  Jlyeloid 
Cells. 


the  disease  was  attributed  to  injury.  The  various  long  bones  were  affected  m 
the  following  order  : femur,  67  ; tibia,  46  ; humerus,  25  ; fibula,  13  ; ulna,  / ; 
radius,  6 ; ulna  and  radius,  1.  The  following  table,  showing  the  malio^aucy 
of  the  various  forms  of  sarcoma  affecting  the  long  bones,  is  so  important  that 
I reproduce  it  entire. 
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When  internal  organs  become  affected,  the  secondary  growths  will 
generally  be  found  in  the  lung,  and  sometimes  also  in  the  liver  and  other 
viscera.  The  secondary  tumours,  as  a rule,  reproduce  the  special  features  of 
the  primary,  such  as  ossification,  calcification,  development  of  cartilage,  &c, 
(Fig.  517). 

In  Central  Sarcoma  of  Bone  the  tumour  springs  from  the  cancellous 
tissue  or  medullary  canal.  It  is  usually  situated  at  or  about  the  articular 
ends,  expanding  the  bone,  until  in  many  cases  a thin  shell  only  is  left  sur- 
rounding the  mass.  The  symptoms  may  at  first  closely  resemble  those  of 


Fi^'.  518. — Myeloid  Plates  or  Giant-Cells  from 
a Tuinonr  of  the  Lower  End  of  the  Femur. 


Fig.  519. — Fusiform  and  oat-shaped  Cells 
from  Myeloid  Tumour. 


chronic  periostitis  and  osteitis,  or  abscess  of  bone,  the  only  means  of  diagnosis 
sometimes  being  the  application  of  a trephine.  In  most  cases,  however,  the 
pain  is  not  so  severe  as  in  chronic  infiammatory  affections.  It  has  been 
pointed  out  by  Richet,  and  I have  often  had  occasion  to  verify  the  fact,  that, 
though  the  articular  end  of  the  bone  may  have  been  completely  destroyed  by 
the  tumour,  the  cartilage  of  the  neighbouring  joint  never  becomes  implicated. 
In  these  cases  the  close  proximity  of  the  tumour  to  the  joint  may  lead  to  the 
disease  being  mistaken  for  vdiite  swelling  of  the  articulation,  as  I have  fnore 
than  once  seen  happen  in  myeloid  sarcoma  of  the  lower  end  of  the  femur. 
The  cartilage,  however,  being  nndestroyed,  there  is  in  these  cases  usually  a 
considerably  greater  degi’ee  of  movement  than  is  possible  in  white  swelling. 
Central  sarcoma,  so  long  as  the  disease  is  confined  within  the  walls  of  bone, 
developes  but  slowly  and  shows  but  little  tendency  to  infect  the  system,  but 
when  once  it  extends  beyond  and  implicates  the  soft  parts,  the  danger  becomes 
greatly  increased.  Spontaneous  fracture  is  not  uncommon.  Central  sarcomata 
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are  of  four  kinds,  myeloid  or 
mixed  spindle-  and  round-celled. 


Fig.  520. — Calcified  Nodule  of  Sarcoma  of 
the  Lmig,  secondary  to  a similar  growth  in 
a long  Bone  (188  diam.)  a.  Decalcified.  The 
flat  grey  Surface  represents  the  Calcified 
Stroma,  b.  Not  decalcified.  Shows  the 


giant-celled,  spindle-celled,  round-celled,  and 
These  are  further  modified  hy  the  formation 
of  cysts,  calcification,  ossification,  and  the 
development  of  cartilage.  Eighty-one  cases 
collected  by  Butlin  showed  the  following 
structure  : round-celled  22,  of  which  17 
were  simple,  1 calcified,  3 ossifying,  and 

1 fibroid;  spindle-celled  19,  of  Avhich  15 
were  simple,  2 developing  cartilage,  and 

2 calcified ; mixed-cel  led  22,  of  which 
18  were  simple,  3 ossifying,  and  1 calcified  ; 
and  myeloid  17,  of  which  14  were  simple 
and  3 contained  bony  spicula.  According 
to  Gross,  if  the  long  bones  only  be  con- 
sidered, myeloid  tumours  form  a much 
larger  proportion  than  in  Butlin’s  table. 

All  the  central  sarcomata,  except  the 
myeloid,  tend  to  diffuse  themselves  widely 
through  the  medullary  canal  ; the  myeloid 
tumour  often  remains  tolerably  sharply 
limited  to  the  articular  end  of  the  bone  in 


glistsiiiiiff  l)8.rs  of  Cftlcifiocl  Stronifl^  pcissing  ■wliipli  if  priiTiTnPTippfl  Aq  q cjit 

Ween  the  granular  ceUs,wliicli  in  some  ^“^11  ll  COmmencea.  AS  a Central  Sai- 

parts  also  are  calcified.  coma  gi’ows,  the  boiie  becomes  “expanded” 

by  it  till  a mere  shell,  often  deficient  in 
parts,  is  left.  If  the  tumour  be  very  soft  or  contain  cysts,  this  may  in 
parts  give  the  sensation  of  “ egg-shell  crackling.” 

In  2oeriplieral,  or  periosteal  sarcoma,  there  is  no  expansion  of  bone.  The 


Fig.  521. — Expansion  of  Lower  End 
of  Femur  by  a Myeloid  Sarcoma. 


Fig.  522. Myeloid  Tumour  of  Lower  Jaw  (70 

diaim),  showing  the  manner  in  which  the  bone  is 
invaded,  a.  The  deep  surface  of  the  section. 


tumour  is  from  the  first  elastic  and  fixed,  commencing  usually  at  one  side,  but 
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often  at  a later  period  embracing  the  whole  bone.  The  forms  of  sarcoma  met 
with  in  80  examples  collected  by  ]hitlin  were  the  following.  Round-celled  30, 
of  which  1^2  were  simple,  (J  ossifying,  and  2 developing  into  cartilage  ; spindle- 


Fig.  524.  — Peri- 
pheral Spindle-celled 
Fig.  523. — Peripheral  Spin-  . Sarcoma  of  Shaft  of 

j dle-celled  Sarcoma  of  Shaft  of  Femur,  successfully 

Femur  sawn  open.  Spon-  Amputated  at  Hip- 

taneous  Fracture.  Joint. 

I 

celled  22,  of  which  13  were  simple,  3 ossifying  and  6 developing  into  cartilage, 
which  in  some  cases  was  subsequently  becoming  ossified  or  calcified  ; mixed 
round-  and  spindle-celled  28,  of  which  11  were  simple,  G ossifying,  5 calcifying 
and  C developing  cartilage.  When  the  tumour  ossifies  or  calcifies  it  does  not 
penetrate  deeply  into  the  compact  tissue  ; when  these  changes  do  not  take 
place  the  bone  becomes  eroded  and  spontaneous  fi’acture  is  very  hkely  to 
occur.  The  pain  accompanying  a subperiosteal  tumour  is  usually  less  severe 
than  that  of  a central  sarcoma.  The  tumour  varies  in  consistence  according 
to  its  nature  from  firm  and  elastic  to  semi-fluctuating.  In  some  cases  pulsa- 
tion of  a thrilling  kind,  with  or  without  a bruit,  is  distinctly  perceptible, 
especially  in  an  advanced  stage  of  the  disease,  when  the  vascularity  of  the 
tumour  is  gi’eatly  increased.  Cysts  are  not  uncommon  in  the  softer  forms  of 
ssircoma. 

Diagnosis. — Central  sarcoma  of  bone  in  its  early  stages  so  closely  resembles 
chronic  osteitis  and  pd'iostitis  that  it  is  frequently  impossible  to  come  to  a 
correct  conclusion  as  to  the  nature  of  the  case  without  cutting  down  on  the 
bone  and  ajjplying  the  trephine.  In  the  later  stages  the  diagnosis  becomes  more 
easy  ; the  great  enlargement  of  the  bone,  the  occurrence  of  “ egg-shell 
crackling”  on  pressure,  and  more  especially  pulsation  when  it  is  present, 
making  the  nature  of  the  case  clear. 
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From  cystic  tumours  of  bone  the  diagnosis  is  often  impossible,  as  the  great 
majority  of  “ cysts  of  bone  ” (except  in  the  jaws)  are  really  soft  sarcomata 
with  cysts  developed  in  the  tumour.  It  is  only  by  cutting  into  the  diseased 
part  that  the  nature  of  the  disease  can  be  ascertained.  From  dismse  of  the 
neiylibouriny  joint,  the  diagnosis  is  made  by  observing  that  the  joint  does  not 
form  the  centre  of  the  swelling,  and  that  movement,  although  limited,  is  not 
painful,  and  is  unaccompanied  by  grating  or  crackling  in  the  articulation. 
Should  the  tumour  have  penetrated  the  joint,  which  is  very  rare,  the  difficulty 
of  diagnosis  becomes  greatly  increased. 

Peripheral  Sarcoma  is  most  frequently  mistaken  for  a deep  seated  chronic 
abscess,  but  the  absence  of  true  fluctuation,  the  presence  of  a rounded  edge  to 


Fig.  525. — Rapidly  gi’owing  malignant  Tii- 
moui-  of  the  Head  of  the  Humerus,  with 
Spontaneous  Fractui’e  of  the  Shaft. 


Fig.  526. — Section  of  rapidly  growing  malignant 
Tumour  of  Head  of  Humerus  : upiier  end  and  Head 
of  Humerus  destroyed,  hut  Cartilage  of  Incrustation 
unaffected.  Timiour  divided  by  white  vertical  lines 
— the  Periosteum  : inside  which  only  were  tlie  Os- 
seous Spicula  found. 


the  tumour,  and  its  fixed  attachment  to  the  bone  will  usually  enable  the 
Surgeon  to  recognize  the  nature  of  the  disease.  In  all  doubtful  cases  the 
swelling  must  be  punctured  with  an  aspirator.  Even  when  the  presence  of  a 
tumour  is  evident,  it  is  not  always  easy  to  make  sure  that  it  is  attached  to  the 
bone.  Examination  under  chloroform,  with  complete  relaxation  of  the 
muscles,  will  usually,  however,  overcome  this  difficulty. 

The  diagnosis  from  aneurism  is  necessarily  unattended  by  any  difficulty 
so  long  as  its  sac  is  pervious  to  fluid  blood,  and  presents  the  characters  that 
are  met  with  in  this  condition.  But  if  the  sac  have  become  consolidated  by 
the  deposit  of  stratifled  laminae,  and  thus  have  assmned  the  characters  of  a 
solid  tumour,  it  may  readily  enough  be  mistaken  for  a tumour  springing  from 
the  osseous  structure,  and  amputation  has  occasionally  been  performed  on  tins 
supposition  (as  in  Fig.  447).  Pulsating  sarcoma  may  be  mistaken  for 
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aneurism  by  anastomosis.  In  such  cases,  however,  the  history  of  the  progress 
of  the  disease  will  do  more  to  elucidate  its  true  nature  than  anything  else. 

Having  ascertained  the  presence  of  a tumour,  it  remains  to  determine  the 
nature  of  the  growth.  In  many  cases  this  cannot  be  done.  If  the  tumour  is 
of  slow  growth,  very  firm,  of  considerable  size,  lobnlated  on  the  surface,  very 
clearly  defined,  and  immovably  fixed  to  the  bone,  it  may  bo  a simple  enchon- 
droma.  If,  Avith  the  same  symptoms,  however,  it  is  of  more  rapid  gTowth,  it 
mav  be  a sarcoma  developing  into  cartilage.  The  distinction  is  very  impor- 
tant if  it  can  be  made,  for  a simple  chondroma  is  an  innocent  tumour,  and  the 
Surgeon  in  removing  it  may  carry  his  knife  close  to  the  growth,  but  a chondri- 
; fyiug  sarcoma  is  usually  very  malignant,  and  amputation  must  be  done  high 
aboA'e  it.  Unfortunately  the  distinction  is  often  impossible.  When  the  tumour 
is  central  and  situated  at  an  articular  end  of  a long  bone,  especially  the  upper 
, . end  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the  humerus  or 
the  lower  end  of  the  ulna,  or  on  the  lower  jaw,  the  chances  are  greatly  in 
favour  of  its  being  a myeloid  or  giant-celled  sarcoma.  According  to  Gross, 

I nearly  70  per  cent,  of  the  central  tumours  of  the  long  bones  are  of  this  natiue. 

} Myeloid  tumours  are  often  somewhat  globular  in  form,  and  cysts  are  very 

! common  in  them.  They  commonly  occur  between  25  and  35,  and  grow 
! slowly  without  affecting  the  constitution.  When  the  central  tumour  affects 
the  shaft  of  a bone  it  is  probably  one  of  the  more  malignant  sarcomata,  either 
round-celled,  spindle-celled  or  mixed,  myeloid  being  very  rare  in  this 
situation. 

The  peripheral  sarcomata  cannot  he  clearly  distinguished  from  each  other, 
i iMyeloid  never  commences  superficially,  and  may  therefore  be  excluded.  If 
! the  lymphatic  glands  are  affected,  it  is  most  probably  a round-celled  sarcoma, 
the  spindle-celled  form  very  rarely  spreading  in  this  way.  All  forms  of 
peripheral  sarcoma  may  equally  implicate  the  suiTounding  soft  parts. 

In  distinguishing  between  the  benign  and  malignant  tumours,  Paget  directs 
attention  to  the  following  points.  1.  The  age  of  the  patient.  If  below 
puberty  or  past  middle  life  the  tumour  is  probably  malignant,  unless  it  be  a 
I common  exostosis.  2.  The  age  of  the  tumour.  If  of  more  than  two  years’ 
duration,  it  is  probably  not  malignant.  3.  If  a tumour  of  bone  have  doubled 
i its  size  in  six  months,  not  being  inflamed,  it  is  probably  malignant. 

‘ Treatment. — Tumours  of  bone  are  necessarily  beyond  the  reach  of  con- 

I stitutional  or  local  resolvents.  Surgeons  are  consequently  obliged  to  resort  to 
operative  interference.  If  the  tumour  be  simple,  it  may  be  possible  to  remove 
1 it  in  some  cases  by  gouging  or  cutting  it  out,  but  if  it  be  one  of  the  malignant 

! sarcomata,  the  only  safe  course  consists  in  removing  the  whole  bone  from 

which  it  springs.  If  from  the  localized  nature  of  the  growth,  its  origin  at  an 
f articular  end  of  a bone,  and  its  central  position,  there  is  reason  to  believe  that  it 

is  a myeloid  or  giant-celled  sarcoma,  it  may  be  sufficient  to  remove  the  part  of 
the  bone  only  from  which  it  gi-ows.  In  the  leg  this  necessitates  amputation, 
but  in  the  lower  end  of  the  radius  it  is  sometimes  possible  to  excise  the  affected 
part  of  the  bone  without  removing  the  limb.  In  tumours  of  the  lower  jaw  it 
is  seldom  necessary  to  remove  more  than  half  the  bone  at  most.  If  part  of  the 
bone  only  be  removed,  the  sawn  surface  and  medullary  canal  must  be  carefully 
examined,  and  if  it  does  not  appear  healthy  more  must  be  cut  aivay. 

If  the  tumour  be  peripheral,  or  if  it  be  a central  sarcoma  of  any  kind  other 
than  myeloid,  no  means  avail  except  the  complete  removal  of  the  diseased  bone. 
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These  operations  arc,  however,  not  very  promising,  as  tlierc  are  few  forms  of 
malignant  tumour  in  which  the  disease  returns  more  rapidly  in  a secondary 
manner  than  in  that  of  tlie  bones.  The  rapidity  of  recurrence  will,  however, 
gi’eatly  depend  upon  the  form  of  the  disease,  or  the  time  when  amputaiion  is 
performed,  and  on  the  part  Avhere  it  is  practised.  Amputation  should  always,  if 
possible, be  performed  in  the  earliest  stage  of  the  disease,  before  general  infection 
has  set  in.  If  the  glands  be  enlarged,  and  cachexy  be  already  present, 
little  can  be  expected  in  the  way  of  ultimate  cure  : yet  I have  known  cases  in 
which,  even  in  these  unfavourable  circumstances,  the  patients  have  made  a 
good  recovery,  life  having  been  prolonged  for  months. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
great  importance,  and  the  result  will  materially  depend  upon  the  judgment 
displayed  in  this.  If  the  limb  be  removed  in  the  continuity  of  the  diseased 
bone,  there  must  necessarily  be  a great  probability  of  a very  rapid  return 
of  the  growth  in  the  stump  ; and  this  probability  amounts  to  a certainty 
in  those  cases  in  which,  the  disease  being  central,  the  whole  of  the  medullary 
canal  and  cancellous  structure  are  infiltrated  by  the  tumour.  In  cases  of 
peripheral  disease,  this  return  in  the  same  bone  may  not  take  place  ; indeed,  | 
I have  seen  one  case  of  the  kind  in  which  the  disease  affected  the  lower  end  of  t 
the  tibia,  and  that  bone  was  amputated  in  its  upper  third  ; in  this  case,  after 
a lapse  of  some  months,  fatal  recurrence  of  the  disease  took  place  in  the  pelvic 
bones,  but  not  in  the  stump.  As,  however,  the  peripheral  is  more  rare  than 
the  central  form  of  the  disease,  and  as  there  are  no  means  of  ascertaining  the 
precise  kind  before  removal,  the  rule,  I think,  should  be  definite  to  amputate  at 
or  above  the  next  joint — at  the  hip- joint,  in  malignant  disease  of  the  femur  ; 
in  the  thigh,  for  that  of  the  bones  of  the  leg  ; and  at  the  shoulder,  when  the 
upper  arm  is  affected.  When  the  lower  part  of  the  femur,  however,  is 
involved,  amputation  through  the  trochanters  may  sometimes  be  substituted 
for  disarticulation  at  the  hip- joint,  the  latter  operation  being  so  formidable 
and  so  fatal  that  the  Surgeon  may  think  it  advisable  not  to  subject  the 
patient  to  so  serious  a risk  ; or  amputation  might  be  performed  through  the 
trochanters,  and  the  head  of  the  bone  then  resected.  In  this  way  the  severity 
of  the  operation  and  the  extent  of  wound  would  be  lessened,  whilst  the  whole 
of  the  diseased  bone  would  be  removed.  In  cases  of  myeloid  sarcoma  it  is  not 
usually  necessary  to  remove  the  whole  bone,  as  the  disease  almost  invariably 
begins  in  the  articular  ends,  and  very  rarely  extends  far  into  the  medullary 
canal. 

In  some  forms  of  malignant  bone-disease,  however,  the  muscles  inserted  into 
the  affected  bone  become  speedily  contaminated,  and  this  contamination  may 
spread  widely  through  the  substance  or  along  the  sheath  of  any  particular 
muscle.  Hence  I think  the  rule  in  these  cases  should  be  to  amputate  not  only 
above  the  diseased  bone,  but,  if  practicable,  above  the  origins  of  the  muscles 
in  the  neighbourhood  of  the  disease  : thus,  if  there  be  a malignant  tumour 
of  the  bones  of  the  forearm,  amputation  should  be  done  not  only  above  the 
elbow-joint  but  above  the  humeral  attachments  of  the  muscles  of  the  forearm. 

The  propriety  of  excision  of  some  bones,  as  of  those  of  the  face,  in  this 
disease,  must  depend  on  whether  the  morbid  growth  is  limited  to  the  structures 
that  can  be  excised.  This  operation  can  rarely  be  advantageously  practised  in 
malignant  tumours,  there  being  in  general  too  great  an  implication  of  the  soft 
structmes  in  the  neighbourhood  to  justify  it. 
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Secondary  Sarco:mata  of  Bone, — All  malignanfc  sarcomata,  wherever 
arising,  when  they  become  generalized,  may  form  secondary  growths  in  the 
bones.  Thus  in  a case  of  sarcoma  of  the  breast  under  my  care  some  years 
ago,  the  fatal  result  was  due  to  a secondary  tumour  forming  in  the  sternum. 
Melanotic  sarcoma  not  unfrequently  gives  rise  to  secondary  tumours  in  the 
medulla  or  cancellous  tissue  of  bones. 

True  C.t\_xcer  or  Carcinoata  of  Bone  is  always  secondary.  Scirrhus, 
when  it  becomes  generalized,  not  unfrequently  gives  rise  to  secondary  tumours 
of  bone.  Five  cases  of  this  kind  have  occurred  lately  in  University  College 
, Hospital,  which  are  good  examples  of  this.  Fom'  occurred  after  excision  of 
j the  breast.  In  two,  the  secondary  tumour  formed  in  the  vertebrae,  in  one,  in 
i the  ribs,  and  in  one,  in  the  femur.  In  the  fifth  case,  in  an  apparently 
i healthy  man,  the  upper  jaw  was  excised  by  Marcus  Beck  for  what  was  supposed 
j to  be  a primary  tumour  of  the  outer  part  of  the  upper  maxilla  and  the  malar 
j bone.  After  death  a primary  scirrhus  cancer  of  the  pancreas  was  found,  and 
the  tumour  of  the  jaw  presented  the  same  structure. 

Epithelioma  of  bone  rarely  occurs  as  a secondary  growth,  it  is  usually  the 
result  of  direct  extension  from  the  primary  tmnour. 

A very  rare  form  of  malignant  growth  is  occasionally  met  with  in  the 
thyroid  body,  which  almost  exactly  resembles  the  normal  gland  in  structure. 
It  has  a peculiar  tendency  to  give  rise  to  secondary  tumours  of  the  same 
structure  in  the  bones.  Cases  of  this  kind  have  been  recorded  by  Cohnheim, 
Morris,  and  others.  In  some  cases  they  have  pulsated  strongly. 

All  secondary  cancerous  tumours  of  bone  are  central,  commencing  either  in 
the  medulla  or  cancellous  tissue. 

Pulsating  TL*ivrouRS  of  Bone — Osteo-Aneurism. — Pulsating  tumours  of 
< bone,  or  osteo-aneurisms,  are  a mixed  group  of  growths  possessing  in  common 
: only  one  feature,  that  they  pulsate  strongly,  so  as  in  some  cases  almost  to 

I resemble  a true  aneurism.  The  gveat  majority  of  these  are  soft  vascular 
1 sarcomata,  in  which,  as  Billroth  has  pointed  out,  small  aneurismal  dilatations 
i may  exist  on  the  vessels,  which  form  a close  network  throughout  the  mass. 
I Gross  states  that  pulsation  was  present  in  20  per  cent,  of  the  myeloid  tumours, 
1 2 per  cent,  of  the  central  spindle-celled  growths,  and  33  per  cent,  of  the  central 
! round-celled  sarcomata,  of  which  he  had  collected  the  records.  In  peripheral 
! sarcomata  pulsation  was  very  rare.  It  is  evident  that  pulsation  cannot  be 
recognized  in  central  tumours  until  the  bony  wall  has  been  completely 
destroyed  at  one  side,  and  it  is  possible  that  the  frequency  with  which  central 
tumours  pulsate  distinctly  may  be  due  to  the  fact  that  the  vascular  mass  of 
the  tumour  is  suiTounded  on  all  sides  but  one  by  unyielding  bone. 

Excluding  all  these  cases,  two  other  kinds  of  pulsating  tumours  have  been 
described  as  occurring  in  bone.  In  one  of  these  which  is  very  rare,  there  is 
developed  in  the  bone  a structure,  which  is  composed  of  a vascular  erectile 
growth,  closely  resembling  a capillary  nmvus  in  structure,  composed  of  an 
infinity  of  vessels,  interlacing  in  every  way,  so  as  to  form  a soft  reddish 
tumour  (Fig.  Tr21).  In  the  second  fonn  a hollow  cavity  is  formed  in  a bone. 
scoofKjd  out  of  the  cancellous  structure  and  filled  with  blood,  partly  liquid  and 
partly  coagulated,  and  having  arterial  branches  opening  into  it.  The  shell  of 
Vx>ne  surrounding  this  cavity  is  veiy  thin  and  expanded,  and  after  a time  is 
usually  completely  absorbed  on  one  side.  This  constitutes  the  “true 
aneurism  of  bone.”  Its  mode  of  origin  is  uncertain.  Volkmanu  suggests 
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that  ill  some  eases  it  may  be  a soft  sarcoma,  the  original  tissue  of  which 
has  been  entii-ely  softened  and  broken  down  by  haemorrhage  into  its  substance. 
Such  cases  are  extremely  rare,  and  until  some  have  been  recorded  with 
accurate  microscopic  examination  of  the  contained  clot  and  the  surrounding 
bone  we  must  hesitate  to  form  any  opinion  of  their  true  nature. 

Situation. — Pulsating  sarcomata  may  be  found  anywhere,  but  are  most 
common  in  the  bones  of  the  skull,  the  lower  end  of  the  tibia  and  upper  end  of 
the  femur.  Nievoid  growths  are  most  common  on  the  skull.  The  “ true 
aneurism  of  bone  ” has  been  said  to  occur  most  frequently  in  the  head  of  the 
tibia. 

Syniptoms. — When  the  tumour  is  merely  a highly  vascular  sarcoma,  the 
symptoms  that  it  gives  rise  to  are  the  same  as  have  already  been  described  as 
indicating  a central  sarcoma  of  bone,  with  the  addition  of  pulsation  and  bruit.  In 
these  the  pulsation  is  very  distinct  and  superficial,  and  commonly  of  a thrilling 
character  ; it  may  be  distinctly  expansile  in  character  ; the  bruit  is  usually 
soft  and  blowing,  but  not  unfrequently  harsh,  loud,  and  whizzing.  In 
true  osteo-aneurisrn,  according  to  Nelaton,  the  bruit  is  often  absent.  In 


Fig.  527. — Aneiu’isni  by  Anastomosis  of  one  of  the  Parietal  Bones. 


pulsating  sarcomata  I have  heard  the  bruit  peculiarly  loud,  rough,  and  super- 
ficial. On  compressing  the  main  artery  leading  to  the  part  of  the  limb  in 
which  the  tumour  is  situated,  all  movement  and  bruit  commonly  cease  in  it, 
and  the  tumour  lessens  in  size.  By  pressing  upon  the  growth  when  it  is  thus 
diminished,  if  it  be  a “ true  aneurism  of  bone,”  it  will  commonly  be  found  to 
have  a bony  margin,  with  a central  depression.  In  some  cases  the  tumour  is 
fed  by  several  arterial  branches,  which  may  be  felt  distinctly  pulsating  under 
the  skin.  This  is  more  particularly  the  case  in  soft  sarcomata  occurring  upon 
the  bones  of  the  pelvis  and  the  scapula,  and  then  the  bruit  and  pidsatioii 
cannot  be  made  to  cease  in  it.  All  these  signs  are  commonly  somewhat 
intermittent,  the  pulsation  appearing  perhaps  in  the  earlier  stages  of  the 
disease,  and  disappearing  as  it  advances  ; or  the  reverse  may  occur,  the 
pulsation  and  bruit  becoming  distinct  as  the  disease  increases  in  size,  and 
meets  with  more  resistance  in  its  outward  growth. 

Diagnosis. — It  is  of  considerable  importance  to  diagnose  the  difterent  forms 
of  pulsating  tumour  of  bone  from  one  another,  as  both  the  treatment  and 
prognosis  differ  according  as  the  disease  is  a “ true  aneurism  of  bone,”  or  a 
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pulsating  sarcoma.  The  true  osteo-aneurism  is  so  rare  that  its  existence  is 
often  denied,  and  should  it  be  met  with  it  will  have  so  many  signs  in  common 
with  the^«lsa/«/?^sarcoma,  that  it  will  be  almost  impossible  to  effect  the  diagnosis. 
It  is  well  to  bear  in  mind  that  the  malignant  sarcomata  are  sometimes  multiple, 
occun’ing,  with  pulsation  and  bruit,  in  more  situations  than  one  : thus  I have 
seen  growths  of  this  kind,  with  their  signs  well  marked,  springing  both  from 
the  pelvis  and  from  the  ribs.  The  true  osteo-aneurism  has  been  described  as 
occurring  only  in  the  ai’ticiilar  ends  of  long  bones  ; whereas  the  malignant 
disease,  though  commonly  occurring  in  these  situations,  is  also  fi’equently 
found  in  other  parts  of  the  body.  Besides  these,  there  are  two  conditions 
which,  in  many  cases,  will  enable  the  Surgeon  to  determine  that  the  pulsating 
tiunour  is  an  osseous  aneurism  : viz.,  the  absence  of  all  bruit,  though  the 
pulsation  be  distinct,  and  the  detection  by  firm  pressure,  after  the  tumour  has 
been  diminished  by  compressing  the  artery  leading  to  it,  of  an  osseous  margin 
around  its  depressed  centre. 

From  ordinary  aneurism  the  diagnosis  of  pulsating  tumours  of  bone  is,  in 
many  cases,  attended  by  almost  insuperable  difficulties.  So  gTeat  are  these, 
that  there  are  many  cases  on  record  in  which  the  most  experienced  Surgeons 
have  ligatured  arteries  for  tumours  that  were  supposed  to  be  aneurismal,  but 
which  have  turned  out  to  be  pulsating  sarcomata.  A principal  point 
to  be  attended  to  in  effecting  the  diagnosis  is  the  situation  of  the  tumoui’, 
which  may  occur  away  from  the  ordinary  sites  of  aneurism,  in  parts  of  the 
body  where  there  is  no  vessel  large  enough  to  give  rise  to  such  a disease — as, 
for  instance,  about  the  head  of  the  fibula  or  the  outer  side  of  the  pelvis.  Then, 
again,  its  incorporation  with  the  subjacent  bone,  the  want  of  a distinctly 
bmited  and  circumscribed  outline,  and  the  existence  in  many  cases  of  plates 
of  bone  in  the  wall  of  the  tumour — giving  rise,  perhaps,  on  pressime,  to  the 
peculiar  rustling  or  crackling  sound  characteristic  of  central  bony  growths 
— will  enable  the  Surgeon  to  come  to  a conclusion  as  to  the  true  nature  of  the 
tumour.  In  this  he  will  be  further  assisted  by  its  having  on  compression  a 
soft,  doughy,  or  spongy  feel,  or  appearing  as  a depression  surrounded  by  an 
osseous  margin.  In  many  cases  also,  the  less  impulsive  character  of  the  beat 
of  the  tumour,  the  peculiar  shrill  and  tremulous  whiz  in  the  pulsation  and 
bruit,  will  throw  much  light  on  the  nature  of  the  disease.  But  it  cannot  be 
doubted  that,  when  tumours  of  this  kind  occur  in  some  of  the  ordinary 
situations  of  aneurism,  as  about  the  brim  of  the  pelvis,  and  in  the  popliteal 
space,  the  diagnosis  is  surrounded  with  difficulties  which  no  amount  of  surgical 
skill  or  tact  may  be  able  to  overcome. 

From  ordinary  tumours  of  lone,  the  existence  of  pulsation  and  bruit  will 
always  suffice  to  distinguish  the  gi’owths  under  consideration. 

Treatment. — Pulsating  sarcomata  of  bone  must  be  treated  exactly  in  the 
way  as  those  that  do  not  pulsate. 

Ligature  of  the  main  artery  has  been  practised  in  several  supposed  cases  of 
“ true  aneurism  of  bone,”  but  in  the  majority  of  these  the  disease  turned  out 
to  be  a soft  sarcoma,  and  conseciuently  no  benefit  resulted.  The  growth  of 
the  tumour  was  not  even  retarded.  Roux,  however,  has  recorded  a case  in 
which  he  cured  a pulsating  swelling  in  the  lower  end  of  the  radius  by  ligature 
of  the  brachial  artery.  Lallemand  cured  a so-called  aneurism  of  bone  by  the 
same  treatment.  In  a patient  of  Dupuytren’s  no  return  of  the  disease  took 
place  for  six  years,  when  it  recurred,  and  amputation  became  necessary. 

VOt.  II,  Y 
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DISEASES  OF  JOINTS. 

The  various  joints  of  the  body  may  become  the  seat  of  Inflammatory  Afiec- 
tions  of  an  acute  or  chronic  character ; of  Strumous  Disease  ; or  of  various, 
other  morbid  conditions,  such  as  more  or  less  permanent  rigidity,  or  Ankylosis, 
the  formation  of  Foreign  Bodies  within  their  cavities,  and  Neuralgia.  In 
studying  these  various  articular  affections,  it  must  be  borne  in  mind  that  a 
joint  is  composed  of  a number  of  different  tissues ; of  sjmovial  membrane 
cartilage,  bone,  ligament,  and  capsule,  or  investing  fibrous  expansion.  In  any 
one  of  these  structures  the  disease  may  primarily  begin,  though  eventually  the 
morbid  process  often  spreads  to  other  tissues  besides  that  which  was  originally 
involved.  The  merit  of  having  been  the  first  to  point  out  the  true  mode  of  j 
studying  these  affections  in  reference  to  the  different  structures  in  which  they  ; 
have  originated,  and  to  have  set  aside  that  coarse  pathology  which,  under  i 
the  general  terms  of  “ arthritis  ” and  of  “ white  swelling,”  confounded  to-  | 
together  these  various  diseases,  is  certainly  due  to  Sir  Benjamin  Brodie.  ; 

SYNOVITIS.  I 

Inflammation  of  the  Synovial  Membrane,  the  most  common  perhaps  of  | 
all  the  articular  affections,  may  be  acute,  subacute,  or  chronic.  I 

Causes. — Synovitis  results  usually  from  exposure  to  cold,  especially  in  j 
rheumatic  or  gouty  constitutions.  In  these  cases  it  commonly  happens  that  I 
more  joints  than  one  are  implicated  at  the  same  time  ,•  and  the  affected  j 
articulations  are  more  frequently  those  that  are  most  exposed  by  having  the  ,■ 
thinnest  covering  of  soft  parts,  and  by  being  especially  subjected  to  transitions  - 
of  temperature,  such  as  the  knees  and  ankles.  Synovitis  with  moderate  effusion 
is  sometimes  met  with  in  the  secondary  stage  of  syphilis  at  the  same  time  as 
the  cutaneous  eruptions.  Gonorrhoea  is  an  occasional  cause  of  inflammation  of 
the  synovial  membrane  and  acute  synovitis  may  occur  in  pyaemia  and  other 
forms  of  blood-poisoning.  Injuries  of  joints,  as  blows,  bruises,  wounds,  or 
sprains,  will  also  frequently  occasion  this  inflammation  ; but  when  arising 
from  such  causes,  it  is  usually  associated  with  inflammation  of  the  other 
textures  of  the  articulation. 

Pathology. — As  uncomplicated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear  j 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as  well  as  ; 
from  the  experiments  of  Bichet,  Bonnet,  and  others,  who  have  induced  trau-  • 
matic  synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatory  | 
congesti  on  of  the  synovial  membrane,  with  loss  of  its  peculiar  satiny  polish.  The  | 
synovia  is  then  increased  in  quantity,  and  becomes  thin  and  serous,  and  after  j 
a time  intermixed  with  inflammatory  exudation  which  is  poured  out  with  it.  j 
If  the  disease  progress  favourably,  these  products  are  more  or  less  completely  ; 
absorbed.  In  more  rare  cases,  the  congestion  and  swelling  of  the  synovial 
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membrane  increase,  until  at  last  it  becomes  so  turgid  and  distended  with  blood 
and  eft'iised  fluids,  that  a kind  of  chemosis  results  ; a thin  purulent-looking  fluid 
is  poured  out,  composed  of  granular  corpuscles — partly  migrated  leucocytes, 
and  partly  desquamated  and  degenerated  endothelial  cells — floating  in  a serous 
liquid. 

In  all  cases  of  acute  synovitis  the  fringes  of  the  membrane  become  swollen, 
and  their  vessels  injected  with  blood,  so  that  they  form  prominent  red 
elevations,  especially  at  the  margins  of  the  cartilages.  The  inflammation  in 
such  cases  frequently  extends  to  the  other  structures  forming  the  joint,  and 
the  disease  then  forms  one  variety  of  acute  arthritis.  In  other  cases,  gi’anula- 
tious  are  thrown  out  on  the  looser  portions  of  the  membrane,  and  becoming 
injected  with  blood-vessels,  constitute  fringed  and  villous  membranous 
expansions,  lying  upon  the  subjacent  cartilage. 

Symptoms. — Acute  Synovitis. — The  symptoms  of  synovitis  consist  of 
pain  and  heat  and  distension  of  the  joint,  with  fluctuation.  If  it  be  large 
and  exposed,  the  pain  is  severe,  especially  at  night,  being  gveatly  increased 
by  moving  or  pressing  upon  the  articulation  ; it  is  usually  sharp,  but  when 
the  disease  occui’s  in  rheumatic  or  gouty  constitutions,  it  is  of  a gnawing 
character.  In  pimulent  synovitis  fi’om  pyaemia,  it  is  usually  very  superficial, 
indeed  almost  cutaneous.  On  laying  the  hand  on  the  joint,  it  will  be  felt  to 
be  hot.  The  swelling  of  the  affected  joint  is  considerable,  and  evidently  depends 
on  accumulation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
rendered  apparent  by  the  tension  to  which  it  is  subjected.  Thus  in  the  knee 
it  rises  up  high  in  the  thigh  under  the  vasti,  to  the  extent  of  three  or  four 
inches  above  the  upper  border  of  the  patella,  the  swelling  being  higher  on  the 
inner  than  the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  the  same 
iLr  manner  under  the  tendon  of  the  triceps.  There  is  but  little  if  any  effusion 
! into  the  surrounding  tissues  ; and  hence  the  outline  of  the  joint  can  be  dis- 
: tinctly  felt,  and  fiuctnation  perceived  in  it.  The  limb  is  usually  semiflexed, 

; for  in  this  position  there  is  the  greatest  general  relaxation  of  the  ligaments. 
Hand  it  consequently  gives  the  patient  most  ease.  The  joint  cannot  be  moved 
» without  considerable  pain.  The  constitutional  febrile  disturbance  is  tolerably 
> severe,  especially  if  the  affection  occur  in  a rheumatic  constitution. 

Chronic  Synovitis. — The  disease,  at  first  acute,  may  terminate  in  a sub- 
acute or  chronic  form  ; or,  subacute  at  its  commencement,  it  may  fall  into  a 
chronic  condition.  Chronic  synovitis  is  characterized  by  all  the  symptoms  of 
the  acute  variety  of  the  disea.se,  but  in  a less  severe  degree.  The  swelling  and 
W’eakness  of  the  joint  are  the  most  conspicuous  local  conditions.  In  some 
cases,  the  swelling  from  accumulated  serous  fluid  is  so  considerable  as  to  consti- 
tute a true  dropsy  of  the  joint — Hydrartlirosis.  This  accumulation  of  fluid, 
partaking  in  various  degrees  of  the  characters  of  serum  and  synovia,  is  usually 
preceded  or  accompanied  by  evidence  of  synovial  inflammation  ; but,  though 
this  generally  happens,  it  is  not  invariably  the  case,  iliehet,  in  particular,  has 
recorded  instances  from  which  it  would  appear  that  inflammation  is  not  a 
necessary  or  invariable  accompaniment  of  the  affection,  the  synovial  mem- 
'brane  being  indeed  pretematurally  white,  and  looking  as  if  it  had  been  w^ashed 
or  soddened  ; and  though  these  cases  are  rare,  those  that  commonly  present 
themselves  to  the  Hurgeon  being  of  a decidedly  inflammatory  character,  yet 
their  occasional  occurrence  is  sufficient  to  establish  the  existence  of  a passive, 
as  well  as  of  an  inflammatory  form  of  the  disease. 
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The  presence  of  an  abnormal  quantity  of  fluid  in  the  joint  is  always  | 
indicated  by  fluctuation  and  undulation  and  by  the  peculiar  shape  acquired  j 
by  the  part.  Thus  in  the  knee,  which  is  the  most  common  seat  of  the  ' 
affection,  the  patella  will  float,  as  it  were,  on  the  fluid.  If  the  distension 
be  not  too  great,  by  placing  the  finger  on  the  knee-cap  and  pushing  it  shai-ply 
towards  the  femur  it  can  be  felt  to  sink  through  the  fluid  and  strike  on  the 
bone  beneath.  This  sign  is  of  great  importance,  as  it  enables  us  to  distinguish 
between  simple  synovitis  with  effusion  and  distension  of  the  joint  by  soft 
gi’anulation-tissue  in  the  early  stages  of  white  swelling.  In  order  to  elicit  it 
the  patient  must  be  lying  down  with  the  muscles  of  the  thigh  perfectly 
relaxed.  All  the  natural  hollows  about  the  knee  are  obhterated  ; the  distended 
pouches  of  the  synovial  membrane  project  distinctly  on  each  side  above  the  i 
patella,  and  the  hollow  on  each  side  of  the  ligamentum  patellae  is  obliterated  : 
by  the  infrapatellar  fat  which  is  pushed  downwards  by  the  pressure  of  the  fluid  , 
in  the  joint.  In  the  elbow  there  is  a soft  and  fluctuating  swelling  on  each  ;■ 
side  of  the  olecranon,  extending  above  it  on  each  side  of  the  tendon  of  the  . 
triceps  which  forms  a depression  in  the  middle  line  ; and  in  the  shoulder  there  | 
is  a general  roundness  and  distension  of  the  articulation.  It  is  said  that,  in 
some  cases,  the  distension  of  the  joint  has  been  so  great  that  the  synovial 
membrane  has  been  ruptm’ed,  and  the  fluid  poured  forth  into  the  surrounding 
areolar  tissue.  In  these  cases,  however,  it  is  probable  that  some  destructive 
change  in  the  synovial  membrane  preceded  its  rupture.  In  more  chronic  cases  ■ 
the  ligaments  may  become  relaxed,  and  spontaneous  dislocation  may  take  place.  i 
(Yol.  I.  p.  638.) 

In  some  cases  of  chronic  synovitis  distinct  cracTcling  wiU  be  felt  in  the  : 
interior  of  the  joint,  on  laying  the  hand  over  the  articulation  whilst  it  is  freely 
moved.  This  appears  to  me  to  be  due  to  the  existence  of  bands  of  fibrinous  : 
exudation  in  the  interior  of  the  joint,  through  which  the  fluid  is  pressed  by  : 
the  articular  movements,  and  thus  occasions  the  sensation  which  is  met  with  j: 
under  similar  circumstances  in  enlargements  of  the  bursee,  and  in  fluid  effusions  j; 
in  the  sheaths  of  tendons.  ! 

Terminations. — The  termination  of  synovitis  will  depend  mainly  on  its  | 
cause.  When  simple  and  uncomplicated,  arising  as  the  result,  perhaps,  of  !> 
rheumatic  influences,  it  will  in  most  cases  terminate  in  complete  resolution.  ^ 
In  other  instances,  however,  as  a consequence  of  inflammatory  exudation,  ^ 
warty  vegetations  or  concretions  may  form  within  the  joint,  or  bands  stretch-  ? 
ing  across  its  interior  or  incorporated  with  its  capsule,  may  occasion  more  or 
less  permanent  stiffness.  Septic  synovitis  following  a wound  generally  goes  on  i 
to  suppuration  within  the  joint  with  erosion  or  disintegration  of  the  cartilage,  v 
and  eventually  to  complete  disorganization  of  the  interior  of  the  articulation.;- 
The  same  happens  in  the  puerperal  and  pysemic  inflammations  of  joints;  in^ 
which  cases  the  morbid  process  commencing  in  the  synovial  membrane  extends  ^ 
to  the  cartilages,  eventually  destroying  them. 

The  chronic  or  subacute  synovitis  and  hydrarthrosis  usually  terminate  t 
favourably,  although  the  joint  is  generally  left  in  a weak,  relaxed  condition, » 
from  which  it  may  not  recover  for  many  months  ; but  occasionally,  more  par-  > 
ticularly  in  strumous  constitutions,  the  disease  runs  on  to  suppurative  destruc- 1 
tion  of  the  joint.  This,  however,  is  rare  ; yet  its  occurrence,  in  some  i 
instances,  should  make  the  Sm'geon  careful  not  to  confound  the  f 
fluctuation  of  serous  accumulation  with  that  of  a pmmlent  collection. I; 
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In  the  latter  instances,  the  symptoms  of  acute  inflammation  will  always 
have  preceded. 

Treatment. — The  treatment  of  synovitis  depends  partly  on  the  severity  of 
the  symptoms,  and  partly  on  the  cause  of  the  disease.  If  a joint  have  been 
injured  subcutaneously,  and  synovitis  be  apprehended,  or  indeed  have  com- 
menced, no  treatment  will  be  found  more  eflicacious  than  the  continued  appli- 
cation of  ice  in  India-rubber  bags  of  sufficient  size  to  envelope  the  whole  of 
the  joint.  In  this  way  the  inflammation  may  often  be  checked  or  completely 
arrested,  the  joint  being,  of  com’se,  kept  at  the  same  time  perfectly  at  rest  on 
a splint  or  in  a sling.  Should  the  disease  have  made  progress,  and  should  the 
ice  fail  in  arresting  it,  then,  if  the  patient  be  young  and  strong,  the  free  and 
repeated  application  of  leeches  to  the  inflamed  articulation,  followed  by 
fomentations  and  accompanied  by  perfect  rest  of  the  part  on  a splint,  or  on 
pillows  properly  arranged,  will  be  the  most  useful  treatment.  At  the  same 
time,  saline  purgatives  with  antimony  must  be  given,  and  the  patient  kept  on 
a low  diet.  The  treatment  of  synovitis  following  open  wounds  has  been  fuUy 
described  in  the  Chapter  on  Wounds  of  Joints. 

If  the  disease  be  rheumatic,  leeches  may  be  applied,  followed  by  hot  fomen- 
tations, and  rest  of  the  part  in  the  elevated  position  : at  the  same  time  salicy- 
i late  of  soda  may  be  given  in  ten-grain  doses  if  there  be  much  febrile 

• disturbance,  and  Dover’s  powder  should  be  administered  if  there  be  much  pain 
at  night.  In  some  instances  great  benefit  will  result  from  the  administration 

• of  Dover’s  powder  and  calomel,  in  small  but  frequent  doses.  If  the  patient  be 
gouty,  colchicum  should  be  given.  When  the  disease  is  of  syphilitic  origin,  the 
application  of  blisters,  followed  by  calomel  and  opium,  will  be  attended  with 

: marked  success. 

When  the  synovitis  is  subacute  or  chronic,  the  same  principles  of  treatment 
1 must  be  adopted,  modified  according  to  the  intensity  of  the  affection.  In  these 
I forms  of  the  disease,  rest  is  perhaps  the  most  important  element  in  the  treat- 
1 ment,  everything  else  proving  nugatory  unless  this  be  attended  to  ; the  limb 
! is  usually  best  fixed  by  leather  splints,  buckled  on  so  that  they  may  be  removed 
: in  order  to  make  the  necessaiy  applications  to  it.  In  these  cases,  repeated 
blisterings  over  the  whole  of  the  joint  constitute  perhaps  the  most  useful  local 
1 means  that  we  possess  : in  a more  advanced  stage,  counter-irritation  by  means 
I of  stimulating  embrocations,  together  with  douches,  either  of  warm  sea-water 
t or  of  some  of  the  sulphm-ous  springs,  such  as  those  of  Aix  or  Bareges,  will 
j prove  most  useful  ; and  when  all  inflammation  has  been  subdued,  and  weak- 
) ness  of  the  joint  merely  is  left,  the  joint  should  be  properly  strapped  with 
I soap-plaster,  spread  upon  leather.  Amongst  the  internal  remedies  likely  to  be 
« of  most  service,  may  be  mentioned  the  iodide  of  potassium,  either  alone  or  in 
I some  bitter  infusion. 

In  hydrarthrosis,  rest  and  repeated  blistering  will  usually  promote  the 
) removal  of  the  fluid.  In  addition  to  this,  the  employment  of  pressure  either 
1 by  means  of  strapping  or  Martin’s  India-rubber  bandage,  and  friction,  with 
t absorbent  remedies,  as  the  iodine  or  mercurial  ointment  or  oleate  of  mercury 
( conjoined  with  the  internal  administration  of  iodide  of  potassium  or  with  a 
I mild  mercurial  course,  will  often  procure  the  absorption  of  the  fluid.  If  these 
I means  fail,  the  aspirator  may  be  used  to  empty  the  joint  of  its  fluid,  the 
I puncture  being  closed  with  collodion,  and  in  extreme  cases  we  have  a very 
] powerful  method  of  cure  at  our  command  in  the  injection  of  the  joint  with 
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tincture  of  iodine.  This  plan,  a sufficiently  bold  one,  has  been  much  employed 
by  Jobert,  Velpeau,  and  Bonnet.  These  Surgeons  used  the  tincture  diluted 
•with  two  or  three  parts  of  water.  A small  trochar  is  introduced  into  the 
joint,  a moderate  quantity  of  the  serous  fluid  is  let  out,  but  not  all,  and  then 
a corresponding  quantity  of  the  iodine  solution  is  thrown  in  ; and  after  being 
left  for  a few  minutes,  is  allowed  to  escape.  Inflammation  of  the  joint,  which 
is  a necessary  result  of  this  procedure,  comes  on.  This  is  treated  by  ordinary 
antiphlogistic  means,  and,  according  to  the  statements  of  the  French  Sm^geons, 
has  in  no  case  been  followed  by  any  serious  consequences,  but  in  several 
instances  a complete  cure  without  ankylosis  has  resulted  ; a new  and  healthy 
action  having  been  imprinted  on  the  synovial  membrane.  This  mode  of 
treatment  does  not  appear  hitherto  to  have  met  with  much  support  in  this 
country  ; yet  it  certainly  deserves  a trial,  though  recourse  should  not  lightly 
be  had  to  it,  as  it  is  evident  that  the  induced  inflammation  might  exceed  the 
expected  limits.  In  one  case  of  hydrarthrosis  of  the  knee,  in  an  old  man,  in 
which  I employed  it,  about  six  ounces  of  thin  synovia  were  drawn  off,  and  a 
drachm  of  strong  tincture  of  iodine  was  injected  into  the  joint.  Slight  i 
inflammation  only  ensued  ; and  the  disease,  which  was  of  two  years’  standing,  j 
was  completely  cured.  The  chief  points  that  appear  to  require  attention  are  | 
that  no  inflammation  be  going  on  at  the  time,  there  being  no  tenderness  or  | 
pain  in  moving  the  joint,  the  effusion  being  quite  passive,  and  of  a very 
chronic  character  ; and,  above  all,  that  no  air  be  allowed  to  enter  with  the  ; 
injected  fluid.  If  other  methods  of  treatment  fail,  the  joint  may  be  drained 
by  means  of  an  India-rubber  tube  inserted  with  all  antiseptic  precautions.  It 
may  be  retained  for  ten  days  or  a fortnight,  the  dressing  throughout  being  : 
strictly  antiseptic.  The  carbolic  gauze  dressing  will  be  found  the  safest  in  = 
these  cases.  After  dropsy  of  the  joint  has  been  removed,  the  articulation  is  i 
usually  left  weak  for  some  length  of  time,  in  consequence  of  the  stretching  to  ) 
which  its  ligaments  have  been  subjected  : here  cold  douches  and  an  elastic  > 
bandage  will  constitute  the  best  mode  of  treatment. 

ACUTE  AKTHEITIS. 

By  Acute  Arthritis  is  meant  an  acute  inflammation  affecting  the  synovial  i 
membrane  and  rapidly  extending  from  it  to  the  other  structures  that  enter  | 
into  the  formation  of  a joint.  The  disease  may  arise  primarily  in  the  synovial 
membrane,  or  the  affection  of  the  synovial  membrane  may  be  secondary  to  i 
disease  beginning  in  the  bones  or  in  the  soft  parts  around  the  joint.  In  the  > 
latter  case,  the  symptoms  characteristic  of  acute  arthritis  do  not  set  in  mitil  !■ 
the  mischief  has  extended  to  the  cavity  of  the  joint.  In  some  forms  of  acute  > 
arthritis  the  symptoms  clearly  indicate  that  the  inflammation  of  the  synovial  : 
membrane  precedes  that  of  the  ligaments,  while  in  others  the  extension  is  so  • 
rapid  that  all  the  structures  of  the  joint  may  seem  to  be  affected  simultaneously. 

It  will  be  most  convenient  to  describe  first  the  symptoms  and  pathological  |s 
changes  which  are  characteristic  of  acute  arthritis  from  whatever  cause  it  may  | 
arise,  and  afterwards  to  point  out  the  modifications  of  the  process  dependent  ( 
upon  its  mode  of  origin.  ; 

S3rmptoms. — The  symptoms  of  acute  arthritis  that  are  most  marked  are  | 
the  pain,  heat,  swelling,  and  peculiar  position  of  the  joint.  The  ]}am  is  often 
severe,  tensive,  and  throbbing  : so  acute  is  it  sometimes,  that  the  patient  > 


ACUTE  ARTHRITIS— SYMPTOMS. 


327 


i 

e I 
n I 


.1: 


tk^t 

r< 

^ffi 


lr!l 

?i»'i 

£Si 

• I 


ttj' 

lis! 

d\ 

L 

li, 


u; 

!3' 

; id 

“1 


ti’ 


rji| 


screams  with  agony  ; he  cannot  bear  the  bed  to  be  touched,  the  room  to  be 
shaken,  or  the  slightest  movement  communicated  to  the  limb,  any  attempt  at 
examination  of  the  joint  in  such  cases  being  attended  with  insupportable  agony. 
There  are  usually  nocturnal  exacerbations,  and  the  pain  is  commonly  referred 
with  especial  severity  to  one  particular  spot  in  the  joint  : thus  it  is  generally 
felt  at  the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the 
hip.  The  heat  of  the  diseased  joint  is  considerable,  and  is  often  accompanied 
with  more  or  less  superficial  redness.  The  sioellwig  is  uniform,  involving  the 
whole  of  the  articulation,  and  not  projecting  at  certain  parts  of  it,  as  when 
the  synovial  membrane  alone  is  affected  ; it  is  generally  not  very  considerable, 
and  has  a soft  and  doughy,  rather  than  a fluctuating  feel.  The  position  of  the 
affected  limb  is  peculiar,  and  that  attitude  is  involuntarily  adopted  in  which  the 
patient  will  have  the  greatest  amount  of  ease  : thus,  if  the  knee  is  affected,  it 
is  semi-flexed,  and  the  limb  is  rotated  outwards,  if  the  hip,  the  joint  is  flexed 
and  the  limb  abducted  and  rotated  outwards  with  the  knee  semi-flexed  j if  the 
elbow,  it  is  bent.  Spasms  or  startings  of  the  limb,  often  of  a very  sharp  and 
painful  character,  come  on  at  times  ; more  particularly  at  night.  Amongst 
the  most  distressing  symptoms  in  the  more  advanced  stages  of  acute  disorgan- 
ization of  a joint  are  the  painful  startings  of  the  limb  whenever  the  patient 
falls  asleep.  The  muscles  becoming  relaxed  the  softened  ligaments  allow  the 
joint  to  become  slightly  displaced  ; a reflex  contraction  of  the  muscles 
immediately  takes  place  and  the  patient  wakes  with  a painful  spasmodic 
jerk  of  the  limb,  inducing  a feeling  of  alarm,  that  is  often  very  distressing. 
The  constitutional  disiurlance  is  very  severe,  and  of  an  actively  febrile  type. 

Having  reached  this  stage,  in  some  cases  the  symptoms  gradually  subside, 
the  heat  lessens,  the  pain  loses  its  acute  character,  the  swelling  slowly 
diminishes,  and  recovery  takes  place  after  many  weeks  or  months,  the  joint 
being  left  permanently  stiffened  from  contraction  of  the  inflamed  ligaments, 
or  sometimes  finnly  ankylosed,  the  articular  smTaces  being  united  by  dense 
fibrous  tissue  or  bone,  according  as  the  cartilages  have  been  partially  or  com- 
pletely destroyed  during  the  acute  stage. 

More  commonly  as  the  disease  progresses,  suppuration  takes  place  within 
the  joint,  which  becomes  hot  and  red,  with  a good  deal  of  throbbing  pain,  the 
skin  covering  it  is  oedematous,  and  at  last  fluctuation  is  perceived  where  the 
coverings  are  thinned.  In  some  cases  the  suppuration  occurs  with  very 
great  rapidity,  and  luxation  of  the  head  of  the  bone  takes  place. 
In  other  cases  the  synovial  membrane  and  capsule  of  the  joint 
give  way  without  any  looseness  of  ligaments  or  displacement  of  bones, 
pus  becomes  infiltrated  into  the  areolar  tissue  around  the  joint,  an 
abscess  forms  external  to  the  articulation,  and  extensive  purulent  collections 
become  diffused  through  the  limb.  As  the  joint  becomes  loosened  by  the 
destruction  of  its  ligaments,  the  bones  become  mobile,  and  grate  against  one 
another  where  the  incrustiug  cartilage  has  been  removed,  thus  giving  rise  to 
very  severe  suffering.  The  cartilages  may,  however,  in  some  cases  be  very 
extensively  destroyed,  and  yet  no  grating  take  place  ; this  is  owing  either  to 
the  destructive  action  being  limited  to  the  edge  of  the  encrusting  cartilage, 
the  opposed  surfaces  being  sound,  or  else  to  the  interior  of  the  articulation 
Ixiing  filled  up  with  granulation-tissue  after  the  removal  of  the  cartilages. 
Hut  though  abscess,  either  within  the  joint  or  external  to  it,  usually  forms 
when  the  boiies  grate  and  the  cartilage  disintegrates,  yet  it  occasionally 
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happens  that  these  conditions  exist — the  symptoms  indicative  of  erosion 
of  cartilage,  such  as  painful  startings  of  the  limb,  grating,  and  preternatural 
mobility  of  the  joint,  being  present — and  yet  no  abscess  forms  ; all  the 
symptoms  subsiding  under  proper  treatment,  and  the  joint  recovering,  though 
with  a certain  degree  of  ankylosis.  But  the  reverse  also  may  occur.  Suppu- 
ration may  take  place  in  a joint,  the  synovial  membrane  and  the  capsule  may 
give  way,  extensive  infiltration  of  pus  into  the  deep  areolar  planes  of  the  limb 
may  occur,  and  yet  no  laxity  of  ligament,  no  preternatural  mobility  of  the 
bones,  no  grating  of  the  osseous  surface,  indicate  the  disorganization  of  the 
articulation  which  is  in  progress.  This  condition  may  occur  in  any  joint ; I 
have  most  frequently  met  with  it  in  the  knee.  There  the  upper  and  usually 
the  outer  part  of  the  capsule  generally  gives  way,  and  the  pus  diffuses  itself 
deeply  beneath  the  extensor  muscles  of  the  thigh,  sometimes  even  between 
the  periosteum  and  the  bone.  In  these  cases  the  thigh  swells  greatly,  the 
limb  becomes  oedematous,  and  a deep  and  obscure  sensation  of  fluctuation  may 
perhaps  be  felt,  more  especially  towards  the  outer  and  lower  part  of  the  limb 
just  above  the  knee.  The  swelling  of  the  joint  has  perhaps  subsided  on  the 
escape  of  the  pus  from  the  cavity,  giving  a false  idea  of  security,  which  is 
confirmed  by  the  absence  of  signs  indicative  of  disorganization,  such  as  lateral 
mobility  and  grating.  But  on  pressing  the  thigh  downwards,  the  joint  will 
be  found  to  fill,  the  patella  will  float  again,  and  there  is  an  evident  commimi- 
cation  between  the  interior  of  the  synovial  membrane  and  the  extensive 
diffused  abscess  in  the  thigh.  In  cases  of  this  kind  the  pus  will  first  come  to 
the  surface  about  two  or  three  inches  above  and  to  the  outer  side  of  the  joint ; 
and,  on  a free  incision  being  made  here,  immense  quantities  may  be  let  out. 
In  these  cases  fluctuation  is  often  masked  by  the  oedema  of  the  limb,  and 
by  the  thiclmess  of  the  overlying  mass  of  areolar  tissue  and  muscle,  and  will 
require  the  closest  examination  and  the  most  practised  hand  for  its  detection. 
After  suppuration  has  taken  place,  the  constitutional  disturbance  partakes  of 
the  irritative  type,  the  patient  suffering  severe  pain,  and  being  worn  out  by 
want  of  rest.  After  the  abscess  is  opened,  unless  special  means  are  taken  by 
drainage  and  antiseptics  to  prevent  the  accumulation  of  decomposing  dis- 
charges in  the  articular  cavity,  septic  poisoning  or  pygemia  are  very  likely  to 
follow  ; or  hectic  leading  to  death  from  exhaustion  and  irritation  may  occur, 
unless  the  diseased  part  be  removed.  In  other  and  less  severe  cases  it  falls 
into  a state  of  chronic  thickening,  perhaps  with  fistulous  openings  leading 
down  to  the  diseased  structures  ; and  in  some  of  the  more  favourable 
instances  the  patient  may  recover,  with  a permanently  rigid  joint. 

The  muscles  in  the  neighbourhood  of  an  inflamed  joint  undergo  a species  of 
acute  atrophy.  The  wasting  and  the  flaccidity  are  both  more  than  can  be 
accounted  for  by  simple  disuse. 

In  some  cases  the  muscular  changes  are  more  than  atrophic,  and  Rejkx 
paralysis  of  the  muscles  of  a limb,  consequent  upon  inflammation  of  a joint,  is 
occasionally  met  with.  I have  seen  this  singular  affection  in  the  extensor 
muscles  of  the  thigh  and  in  the  muscles  of  the  scapula,  in  cases  of  acute 
arthritis.  In  these  cases  the  affected  muscles  rapidly  waste.  The  wasting  is 
not  due  to  disuse  alone,  for  it  affects  certain  groups  of  muscles  only, 
others  which  are  equally  inactive  not  being  atrojAied.  But  not  only  do  certain 
gi’oups  of  muscles  in  the  affected  limb  become  wasted,  as  for  instance  the 
extensors  of  the  thigh  or  those  passing  from  the  scapila  to  the  humerus, 
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whilst  the  other  muscular  structures  of  the  limb  preserve  their  normal 
conditions,  another  change  takes  place  in  them.  They  lose  their  electric 
inntability,  and  in  fact  become  perfectly  paralyzed.  In  the  lower  extremity, 
the  leg  cannot  be  extended,  in  the  upper  the  arm  cannot  be  raised.  This 
condition  is  extremely  chronic.  It  will  last  for  many  months  after  the 
joint-affection,  from  which  it  starts,  has  been  cured,  and  may  lead  to  per- 
mauent  atrophy  of  the  paralyzed  muscles.  The  treatment  consists  in  stimu- 
lation of  the  affected  muscles,  by  sea-douches,  electricity,  and  frictions, 
combined  with  methodical  movements  of  the  limb.  Strychnine  may  be  given 
with  advantage  when  the  lower  limbs  are  affected.  I have  seen  this  reflex 
arthritic  paralysis  chiefly  in  persons  suffering  from  spinal  exhaustion  in 
neurotic  women  and  in  men  addicted  to  sexual  excesses. 

Diagnosis. — Alscess  may  form  external  to,  but  in  immediate  contact  with 
the  capsule  of  a joint,  and  closely  simulate  disease  of  the  articulation.  In 
these  cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity 
of  the  swelling,  greater  on  one  side  than  the  other,  its  extension  over  bony  points, 
as  the  patella  or  olecranon,  the  superflcial  character  of  the  fluctuation,  the 
absence  of  all  rigidity  about  the  joint  or  of  that  preternatural  mobility  in  a 
hoiizontal  direction  which  arises  from  softening  of  the  ligaments,  and  of  other 
severe  local  symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  enable 
the  Surgeon  to  effect  a correct  diagnosis. 

Pathology. — It  is  veiy  rarely  that  the  opportunity  arises  of  examining  a 
joint  affected  with  acute  arthritis  before  it  has  reached  the  stage  of  suppura- 
tion. In  that  stage  aU  the  component  parts  of  the  joint  will  be  found  to 
present  marked  changes,  varying  somewhat  with  the  cause  and  the  degree  of 
acuteness  of  the  inflammatory  process.  The  foUowmg  may  be  taken  as  the 
appearances  in  a typical  case. 

The  synovial  membrane  is  thickened  and  intensely  injected ; if  the  disease 
has  advanced  beyond  the  earliest  stage,  the  membrane  is  no  longer  recognizable 
as  such,  being  converted  into  a layer  of  granulation-tissue,  the  site  of  the 
fringes  being  marked  by  fleshy  vascular  projections  of  the  same  tissue.  The 
granulations  are  seldom  healthy ; most  commonly  they  present  the  same 
appearance  as  those  on  the  surface  of  an  inflamed  ulcer  of  the  leg,  being 
covered  by  a dirty  yellowish  layer  composed  of  degenerated  granulation-cells 
held  together  by  coagulated  inflammatory  exudation.  If  the  joint  have  been 
opened,  and  decomposition  of  the  discharges  has  taken  place,  the  diseased 
syno\ial  membrane  may  be  covered  by  opaque  membranous  patches  almost 
resembling  a diphtheritic  membrane.  In  the  later  stages  of  arthritis,  the 
granulations  covering  the  opposed  surfaces  of  any  pouches  of  the  synovial 
membrane  will  be  found  to  have  coalesced,  the  cavity  of  the  joint  being  in 
this  way  to  a great  extent  obliterated. 

^licroscopic  examination  of  the  disea.sed  membrane  shows  only  the  ordinary 
appearances  of  inflammation.  The  endothelial  cells  covering  the  membrane 
have  disappeared,  the  fibrous  layer  is  first  infiltrated  with  new  cells,  before 
which  the  original  tissue  more  or  less  completely  disappears.  In  the  layer  of 
round  cells  thus  formed,  new  vessels  are  developed,  and  gi’anulation-tissue  is 
thus  produced. 

The  contents  of  the  synovial  cavity  arc  in  the  very  earliest  stages  composed 
Df  thin  pus  mixed  with  synovia,  but  as  the  membrane  very  soon  ceases  to 
field  its  normal  secretion,  the  fluid  assumes  the  charactci’s  of  ordinary  pus. 
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In  cases  in  which  the  disease  stops  short  of  suppuration,  an  abundant 
coagulable  fibrinous  exudation  is  said  to  have  been  observed. 

The  ligaments  are  early  affected  by  extension  of  the  inflammation  to 
them  from  the  synovial  membrane.  The  bundles  of  fibres  are  at  first  separated 
fi'om  each  other  by  a coagulable  inflammatory  exudation,  and  the  ligaments 
thus  become  swollen,  and  present  at  first  a waxy  or  semi-gelatinous  appear-  ■ 
ance.  As  the  disease  progresses  the  fibres  become  softened,  and  the  ligaments  i 
yield,  allowing  the  osseous  surfaces  to  be  displaced  by  the  tonic  contraction  of  i 
the  muscles,  or  the  weight  of  the  limb.  The  inflammation  extends  from  the 
ligaments  to  periosteum  of  the  articular  ends  of  the  hories  entering  into  the 
joint.  The  periostitis  thus  set  up  usually  assumes  the  osteoplastic  form 
(p.  260),  and  irregular  masses  of  new  bone,  often  arranged  in  jagged  stalactite- 
like j)rocesses,  are  formed  in  the  neighbourhood  of  the  articulation.  This  is  : 
more  marked  in  the  less  acute  forms  of  the  disease,  or  when  after  the  escape  i 
of  pus  from  the  joint,  the  process  has  become  chronic. 

The  soft  parts  in  contact  with  the  ligaments  are  oedematous  in  the  early 
stages,  but  subsequently  as  the  disease  advances,  they  may  become  fused  with 
the  capsule  of  the  joint,  so  that  it  is  impossible  accurately  to  separate  them. 
Abscesses  not  unfrequently  form  outside  the  joint,  having  no  direct  communi-  ; 
cation  with  its  cavity. 

The  cartilages  covering  the  articular  ends  of  the  bones  in  all  cases  present 
most  important  changes.  These  are  never  primary ; in  every  case  it  will  be 
found  that  the  morbid  process  proceeds  either  from  the  articular  surface,  or 
from  the  bone  beneath.  When  the  latter  is  the  case,  the  affection  of  the 
cartilage  is  antecedent  to  the  acute  arthritis;  this  condition  commencing  || 
when  the  cartilage  is  perforated,  and  the  joint  becomes  infected  by  the 
products  of  the  disease  which  has  commenced  in  the  bone. 

When  the  cartilage  is  affected  in  consequence  of  acute  suppurative  inflam- 
mation of  the  joint,  the  first  change  observed  is  a loss  of  its  natural  smoothness 
and  polish.  Its  bluish-white  tint  becomes  more  opaque,  and  often  assumes  a 
slightly  yellowish  tinge.  This  is  followed  by  loss  of  substance  in  those  parts 
at  which  the  opposed  articular  sm’faces  are  in  contact  in  the  fixed  position 
assumed  by  the  inflamed  joint.  Finally  the  cartilage  is  completely  destroyed 
at  these  parts,  and  the  cancellous  tissue  of  the  head  of  the  bone  is  exposed. 
As  soon  as  perforation  takes  place,  the  suppuration  extends  between  the 
cartilage  and  the  bone,  the  pus  being  formed  from  the  vascular  medullary 
tissue  of  the  cancellous  spaces.  The  cartilage  thus  becomes  loosened,  and  is 
bathed  by  pus  on  each  side.  Its  nutrition  being  cut  off  it  perishes,  beepmes 
yeUow  in  colour,  and  tough  and  leathery  in  consistence.  Microscopic  examina- 
tion shows  that  the  process  is  one  of  sloughing  and  disintegration.  The 
matrix  is  opaque  and  granular,  and  the  cells  show  no  signs  of  proliferation,  but; 
on  the  contrary  have  broken  down  into  a mass  of  fat  granules.  | 

At  the  margins  of  the  cartilages  in  those  parts  not  exposed  to  pressure,  and 
in  those  cases  of  acute  arthritis  which  terminate  without  suppuration,  the 
destruction  of  the  cartilages  takes  place  by  a process  of  true  ulceration.  The 
cartilages  are  overlapped  at  their  margins  by  the  granulation-tissue  formed  from 
the  inflamed  synovial  membrane.  On  removing  this  the  surface  of  tlie  cartilage 
"will  be  seen  to  be  marked  by  irregular  hollows  filled  with  a similar  tissue,  and 
in  a later  stage  the  cartilaginous  tissue  will  be  found  to  have  been  destroyed  to 
a greater  or  less  extent.  In  other  parts  of  the  cartilage  similar  changes  may 
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, be  observed,  but  they  are  always  most  marked  in  the  neighbourhood  of  the  vas- 
I cular  ft'inges  of  the  synovial  membrane.  So  much  is  this  the  case  that  Aston  Key 
' was  led  to  believe  that  the  destruction  of  the  cartilage  was  directly  effected  by 
: the  development  of  a fimbriated  or  fringed  vascular  network  or  tissue  from  the 
! synovial  membrane,  by  which  the  process  of  absorption  was  carried  out.  The 
I true  nature  of  the  changes  occurring  in  ulceration  of  cartilage  were  first 
» described  by  Goodsir,  and  his  observations  were  confirmed  and  extended  sub- 
i sequently  by  Redfern  and  Rainey,  who  pointed  out  the  fiict  that  cartilage,  like 

* other  extra  vascular  tissues,  may  undergo  changes  independent  of  the  prolonga- 
I tion  of  vessels  into  it.  If  a vertical  section  be  made  of  a piece  of  articular 
I cartilage  in  process  of  ulceration,  the  changes  observed  will  vary  with  the 
} acuteness  of  the  process.  In  some  cases  the  appearances  will  closely  resemble 
i those  already  described  as  being  met  with  in  ulceration  of  bone.  The 
I surface  of  the  cartilage  is  seen  to  be  irregularly  hollowed  out,  the  hollows  being 
1 filled  with  small  round  cells,  having  the  ordinary  appearance  of  the  migrating 
i leucocytes  observed  in  acute  inflammations  elsewhere  ; immediately  beneath 
< these,  the  matrix  of  the  imaltered  cartilage  is  cloudy,  and  the  cartilage-cells 
1 may  be  gi'anular,  but  there  is  no  evidence  of  proliferation.  There  is,  in  fact, 
1 nothing  to  prove  that  the  new  cells  are  derived  from  the  pre-existing  cells  of 
I the  cartilage,  and  that  the  process  is  not  exactly  analogous  to  the  destruction  of 
1 bone  by  cells  derived  from  the  vascular  medullary  tissue,  probably  by  migration 
I from  its  vessels. 

In  less  acute  processes,  on  the  other  hand,  the  destruction  of  the  cartilage 
i is  undoubtedly  due  to  changes  commencing  in  its  own  cells.  In  a vertical 
} section  proceeding  from  the  healthy  cartilage  to  the  diseased  surface,  the 
1 following  appearances  are  observed.  In  from  the  fifth  to  the  twelfth  layer  fr’om 
i the  surface  the  cells  are  seen  to  be  undergoing  proliferation  ; in  each  capsule 
t two  to  four  cells  are  found  ; proceeding  towards  the  diseased  surface,  the 
1 number  of  cells  in  each  space  increases,  and  they  gradually  lose  the  character- 
i istic  appearance  of  cartilage-cells  and  become  indistinguishable  from  the  round 
I cells  of  granulation-tissue.  As  the  cells  multiply  the  space  containing  them 
1 necessarily  increases  at  the  expense  of  the  smTounding  matrix,  and  at  the  same 
I time  the  capsule  becomes  more  and  more  indistinct  and  at  last  disappears 
I altogether.  The  matrix  near  the  surface  becomes  cloudy  and  granular,  and  at 
1 last  completely  disappears  before  the  enlarging  cell-spaces,  which  then  coalesce, 
t and  thus  there  is  fonned  on  the  surface  a layer  composed  entirely  of  small 
I round  cells  identical  in  appearance  with  those  of  ordinary  granulation-tissue. 

* The  homogeneous  intercellular  substance  may  then  soften  and  the  cells  may  be 
i cast  off  into  the  joint  as  pus-cells  ; or  should  the  disease  tend  towards  recoveiy 
1 new  vessels  may  penetrate  the  groups  of  cells,  proceeding  from  the  neai’est 
1 vascular  tissue,  and  thus  a vascular  granulation-tissue  may  be  formed,  which 
' will  take  part  in  the  processes  of  repair  to  be  subsequently  described. 

In  order  to  distinguish  these  three  processes  from  each  other,  we  may  term 
t the  first,  necrosis  with  disintegration,  the  second,  ulceration  without  prolifera- 

* tion,  and  the  third,  ulceration  with  proliferation. 

The  bones,  when  exposed  by  destruction  of  the  cartilages,  become  affected 
t more  or  less  deeply  by  the  inflammatoiy  process.  The  changes  that  occur 
I need  no  description,  as  they  are  identical  with  those  already  described  in 
t the  Chapter  on  Inflammatory  Processes  in  Bone.  They  usually  assume  the 
f form  of  rarefactive  osteitis  with  suppuration,  or  simple  caries,  but  if  the 
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process  be  veiy  acute,  the  inflammatory  products  in  the  cancellous  spaces  may 
break  down  into  pus  before  the  bony  trabecula)  have  been  completely  absorbed, 
and  thus  portions  of  the  cancellous  bone  may  be  cut  off  from  their  nutrition 
and  peiish  foiming  scc|uestia  (caries  necrotica).  In  other  cases  the  inflammation 
in  the  cancellous  spaces  may  spread  rapidly,  and  diffuse  osteomyelitis  be  set 
up.  This  is  especially  prone  to  happen  when  the  original  inflammation  in  the 
joint  is  septic  or  infective  in  character. 

Causes  and  Varieties  of  Acute  Arthritis.  — Acute  arthritis  arises 
from  many  different  causes,  and  the  course  of  the  disease  varies  someAvhat 
according  to  its  mode  of  origin.  The  following  are  the  chief  fomis  of  the 
disease  met  with  in  practice. 

Acute  Traumatic  Arthritis,  or  Septic  Arthritis. — This  arises  as  a 
consequence  of  a penetrating  wound  of  a joint,  with  admission  of  impure  air 
and  subsequent  decomposition  of  the  discharges.  It  rapidly  terminates  in 
suppuration,  and  in  many  cases  leads  to  complete  destruction  of  the  articula- 
tion. It  has  been  already  fully  described  with  Injuries  of  Joints  (Vol.  I., 
p.  489). 

Acute  Infective  Arthritis. — Acute  inflammation  of  one  or  more  joints 
is  a common  local  effect  of  more  than  one  general  infective  process.  It  is 

met  with  in  pymmia  arising  from  wounds,  in 
puerperal  fever,  scarlet  fever,  small  pox,  and 
sometimes  after  typhoid  fever.  These  are 
probably  closely  allied  if  not  identical  con- 
ditions, the  general  infection  taking  place 
from  the  placental  surface  in  puerperal  fever, 
from  the  ulcerated  throat  in  scarlet  fever, 
from  the  pustules  of  small  pox,  and  from  the 
ulcers  in  the  intestines  in  typhoid  fever,  just 
as,  in  ordinary  pygemia,  it  takes  place  from 
the  unhealthy  wound.  Pyaemic  arthritis 
begins  suddenly,  with  very  acute  superficial 
pain.  It  differs  fi’om  many  other  forms  of 
acute  arthritis  in  the  rapid  effusion  into  the 
joint  which  occurs  at  the  commencement  of 
the  attack.  It  thus  resembles  simple  acute 
synovitis  in  giving  rise  to  a swelling,  which 
at  first  assumes  the  outline  of  the  distended 
synovial  membrane.  If  the  patient  die  at 
this  stage,  the  joint  will  be  found  to  have 
undergone  but  little  change,  the  synovial 
membrane  is  injected,  and  the  fringes 
swollen,  and  the  cavity  of  the  articula- 
tion contains  a quantity  of  thin  pus  mixed  with  synovia.  If  the  patient 
survive,  however,  more  than  a few  days  after  the  joint  has  become  affected, 
the  inflammation  extends  to  the  ligaments,  destruction  of  the  cartilages  com- 
mences, and  the  case  then  runs  the  ordinary  course  of  acute  arthritis.  It  is 
sometimes  possible  to  arrest  the  progress  of  the  inflammation  before  the 
destructive  changes  set  in,  by  early  opening,  free  drainage  and  antiseptic  treat- 
ment, but  even  then  considerable  thickening  and  contraction  of  the  capsule 
usually  results,  leaving  the  joint  more  or  less  fixed.  If  the  joint  be  opened 


Fig.  528. — Interior  of  Knee  disorganized 
by  Acute  Pyseinic  Inflammation. 
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without  sufficient  drainage  and  without  antiseptic  treatment,  decomposition  of 
the  pus  in  the  cavity  takes  place,  and  the  ordinary  results  of  septic  arthritis 
follow.  The  exact  process  by  which  the  joint  becomes  infected,  and  what  it 
is  that  determines  the  particular  joint  or  joints  which  are  attacked,  is  not 
certainly  known.  The  pus  contained  in  the  articulation  in  all  forms  of  infec- 
tive arthritis  is  very  irritating  and  contains  micro-organisms  in  large  numbers. 
(See  also  Pymmia,  Yol.  L,  p.  1)52.) 

In  scarlet  fever  it  is  not  uncommon  for  the  patient  to  suffer  from  slight 
swelling  and  pain  in  the  joints  resembling  rheumatism.  This  subsides  without 
suppuration,  and  is  probably  distinct  from  the  pymmic  affection  just 
described. 

Acute  arthritis  may  occur  as  a complication  also  of  gonorrhoea,  but  it  is  a 
rare  occurrence.  The  milder  forms  of  inflammation  of  the  joints,  included 
under  the  term  gonorrhoeal  rheumatism,  will  be  described  in  the  Chapter  on 
Gonon'hcea.  When  the  affection  assumes  a destructive  form  it  is  probably 
due  to  pymmic  infection. 

Acute  Arthritis  from  Exposure  to  Cold.  Acute  Rheumatic 
Arthritis. — This  is  a somewhat  rare  affection.  After  exposure  to  cold, 
especially  from  sleeping  in  the  open  air  after  being  heated  by  violent  exer- 
tion, the  patient  is  seized  suddenly  with  acute  febrile  symptoms,  sometimes 
preceded  by  a rigor.  At  the  same  time  swelling,  with  intense  pain,  com- 
mences in  one  joint,  most  commonly  the  knee.  The  symptoms  at  first  so 
closely  resemble  an  attack  of  acute  rheumatism  that  these  cases  are  com- 
monly first  admitted  in  hospital  practice  into  the  medical  wards  and  sub- 
sequently transferred  to  the  surgical.  The  distinction  from  acute  rheumatism 
is  made  by  observing  the  following  points  : the  skin  is  hot  and  dry,  the 
profuse  sweating  of  rheumatic  fever  being  absent  ; the  affection  remains 
limited  to  the  single  joint  attacked,  and  the  symptoms  are  much  more  severe 
than  in  ordinary  rheumatism.  The  ligaments  are  early  implicated,  and 
there  is  little  recognizable  effusion  into  the  joint ; the  pain  is  most  agonizing 
and  is  of  the  character  already  described  as  occurring  in  acute  arthritis. 
Pus  may  form  in  the  joint  in  a few  days  from  the  commencement  of  the 
attack,  but  under  proper  treatment,  the  symptoms  usually  subside  gradually, 
and  the  patient  slowly  recovers,  after  weeks  or  months,  with  the  joint  always 
stiffened,  and  usually  firmly  ankylosed,  sometimes  even  by  bone.  The  exact 
cause  of  the  disease  is  not  certain  ; from  its  sudden  invasion,  and  its  arising 
from  exposure  to  cold,  it  has  been  termed  rheumatic,  but  the  evidence  of  its 
being  actually  related  to  acute  rheumatism  is  not  clear.  Yolkmann  describes 
it  under  the  name  of  Acute  Croupous  Arthromeningitis,  and  states  that  it  is 
characterized  by  an  abundant  coagulable  exudation  both  into  the  synovial 
cavity  and  the  soft  structures  forming  the  joint.  From  the  facts  that  if  ^up- 
I>uration  takes  place  the  cartilages  are  rapidly  destroyed,  and  that  in  other  cases 
bony  ankylosis  occurs  subsequent  probably  to  such  destruction,  Brodie  and 
Mayo  believed  that  structure  to  be  primarily  aftected  and  named  the  disease 
Primary  Acute  Ulceration  of  Cartilage.  At  the  present  time  ulceration  of 
cartilage  is  believed  to  be  invariably  secondary  to  mischief  commencing  in  the 
vascular  structures. 

Acute  Arthritis  secondary  to  Disease  of  the  Bones. — Chronic 
dishes  of  the  bones  most  commonly,  when  they  extend  to  a neighbouring 
articulation,  lead  to  a chronic  disease  of  the  joint,  assuming  the  form  of  wliitc 
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swelling  to  be  presently  described.  The  only  exception  to  this  rule  is  the  ! 
scrofulous  abscess  in  the  head  of  a long  bone.  This  may  perforate  the  i 
cartilage,  allowing  its  contents  to  enter  the  joint,  and  acute  arthritis,  endino-  I 
rapidly  in  suppuration,  may  be  set  up.  If  the  cavity  has  been  already  ; 

opened  externally  and  contains  decomposing 
pus,  septic  arthritis  of  the  most  acute  form  ; 
always  follows  perforation  of  the  cartilage.  ; 
The  perforation  of  the  cartilage  in  these  cases  ■ i 
is  effected  by  a process  of  ulceration  identical  ' 
in  character  with  that  already  described  as 
occurring  in  acute  arthritis  commencing  in 
the  joint,  the  only  difference  being  that  it 
proceeds  from  the  deep  instead  of  the  arti- 
cular surface  of  the  cartilage. 

Acute  inflammatory  processes  when  extend- 
ing from  the  bone  to  the  joint  always  set  up  ' 
acute  arthritis.  Acute  infective  periostitis 
or  osteomyelitis  of  the  shaft  (acute  necrosis, 
p.  279),  usually  stops  at  the  epiphyses,  and  I 
consequently,  seldom  causes  disease  of  the 
neighbouring  joints.  This  rule  is,  however, 
not  absolute,  and  exceptional  cases  are  met  with  in  wliich  the  articulations  ■ 
become  affected.  In  these  there  is  at  first  abundant  effusion  into  the  cavity 
of  the  synovial  membrane  ; this  rapidly  becomes  purulent,  and  destruction 
of  the  cartilages  and  softening  of  the  ligaments  quickly  foUow. 

Acute  osteomyelitis  attacking  the  growing  bone  in  the  epiphysis  and  usually  ; 
terminating  in  its  necrosis,  or  as  it  is  termed  acute  epiphysitis,  is  a not  ; 
uncommon  cause  of  acute  arthritis  in  young  subjects.  The  causes  of  this  J 
affection  are  not  ahvays  evident ; sometimes  it  is  attributed  to  injury.  On 
examining  a joint  affected  in  this  way,  the  appearances  aheady  described  as 
characteristic  of  acute  arthritis  with  ulceration  of  the  cartilages  are  met  with. 

On  making  a section  of  the  epiphysis  from  which  the  disease  started,  the 
bone  contained  in  it  will  often  be  found  forming  a sequestrum  bathed  in  pus, 
the  cavity  in  which  it  lies  communicating  with  the  joint  by  an  ulcerated 
track  through  the  cartilage.  In  other  cases  the  epiphysis  may  be  separated 
from  the  shaft.  Acute  epiphysitis  is  probably  in  most  cases  an  infective 
inflammation  closely  allied  to  acute  mfective  periostitis,  and  osteomyelitis. 

S3rphilitic  epiphysitis  and  its  effects  on  the  joints  has  been  aheady 
described  (Vol.  I.,  p.  1127). 

Acute  Arthritis  from  Diseases  of  the  Soft  Farts  external  to  the 
Joint. — Abscesses  arising  from  any  cause  in  immediate  contact  with  a joint 
may  burst  into  its  cavity.  When  this  happens,  acute  arthritis  with  destruction 
of  the  articulation  invariably  follows.  This  accident  may  occur  in  acute 
inflammation  and  suppuration  of  the  bursae  in  the  neighbourhood  of  a joint. 

In  phlegmonous  erysipelas  the  joints  are  occasionally  opened  where  the 
ligaments  are  in  close  contact  with  the  subcutaneous  tissue. 

Acute  Arthritis  of  Infants. — Under  this  name,  T.  Smith  has  described  a 
form  of  acute  arthritis  unconnected  with  syphilis  or  injury,  not  uncommonly 
met  with  in  very  young  children.  It  is  sudden  in  onset,  and  runs  a rapid 
course,  ending  in  suppuration.  It  is  most  common  in  the  knee,  hip,  and 


Fig.  529. — a,  Caries  at  Head  of  Tibia  ; 
5,  Perforation  of  Cartilage. 
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^ shoulder.  The  first  symptom  is  restricted  movement  with  pain,  rapidly 
•;  followed  by  swellin«^,  and  the  formation  of  pus.  In  some  cases  two  or  tlmee 
i joints  are  atfected.  If  the  abscess  is  opened  early,  recovery  may  take  place  ; 
a ankylosis  rarely  results,  but  more  commonly  a Aveak  movable  joint  is  left. 
ITlie  disease  is  fatal  in  a considerable  proportion  of  cases.  In  the  21  cases 
f recorded  by  T.  Smith,  the  ages  of  the  patients  Avere  as  follows : 8 under  1 
a month,  4 under  2,  7 betAveen  2 and  G,  and  3 over  G months.  The  post- 
B mortem  examination  of  the  fatal  cases  showed  rapid  loss  of  substance  in  the 
e articular  end  of  one  of  the  long  bones  entering  into  the  joint.  Acute  Arthritis 
„ of  Infants  does  not  seem  to  be  a separate  disease.  Some  of  the  recorded  cases 
^ were  probably  pytemic  ai’ising  in  very  young  infants  fit’orn  infection  from  the 
< imibilical  cord ; others  were  instances  of  acute  epiphysitis  occurring  in  young 
children. 

Senile  Acute  Arthritis. — There  is  occasionally  but  very  rarely  met  Avith, 
a form  of  acute  arthiitis  occurring  independently  of  any  external  cause,  but 
apparently  due  to  necrosis  of  the  cartilages,  from  simple  loss  of  vitality  in  old 
i persons  of  feeble  constitution.  I have  seen  it  in  the  joints  of  the  foot,  the 
* ankle,  and  the  sterno-clavicular  articulation.  It  resembles  in  this  respect  that 
I form  of  senile  necrosis  of  bones  described  at  p.  289.  In  the  senile  arthritis 
now  alluded  to  the  pain  is  very  acute,  the  enlargement  of  the  joints  con- 
siderable, the  wasting  of  muscle  rapid  and  great.  The  constitutional  disturb- 
iance  is  proportionately  severe.  The  joint  that  it  most  frequently  affects  is  the 
kknee.  I have  seen  it  also  in  the  wrist.  This  form  of  ai’thritis  must  not  be 
confounded  Avith  the  dry  rheumatic  arthritis  of  old  people.  It  differs  from 
this  form  of  the  disease  in  the  acuteness  of  its  local  symptoms,  and  the 
severity  of  the  constitutional  disturbance.  It  is  often  mistaken  in  the  first 
■.instance  for  gout;  but  the  rapidity  of  the  process,  the  formation  of  pus 
Arithin  and  around  the  joint,  the  necrosis  of  the  contiguous  bones,  and  the 
separation  of  the  incrusting  cartilages,  all  indicate  the  different  nature  of  this 
affection ; which,  so  far  as  the  joint  itself  is  concerned,  is  incurable,  and 
which  may  terminate  in  the  loss  of  the  patient’s  life. 

On  examining  the  joint  after  removal,  the  cartilages  Avill  be  found  to  be 
r alcerated,  the  synovial  membrane  softened,  swoUen,  and  injected ; the  liga- 
r ments  softened,  and  the  articular  osseous  ends  congested. 

Repair. — Should  the  patient  recover  from  acute  arthritis  Avithout  removal 
of  the  joint  by  amputation  or  excision,  the  processes  of  repair  will  vary  with 
the  extent  of  the  mischief  done  before  the  arrest  of  the  disease.  The  inflamed 
ligaments  seldom  recover  their  normal  condition.  The  inflammatory  products 
with  which  they  are  infiltrated  are  partly  absorbed,  and  partly  developed  into 
dense  fibrous  tissue.  This  process  is  accompanied  frequently  by  some  con- 
traction, so  that  Avhen  it  is  completed  the  natural  mobility  of  the  joint  is  more 
or  less  interfered  with.  Should  the  position  of  the  joint  during  the  attack 
have  led  to  relaxation  of  any  ligament,  as  for  instance,  of  the  ilio-femoral 
from  flexion  of  the  hip,  the  ligament  becomes  shortened  as  the  joint  recovers, 
80  that  the  position  assumed  during  the  acute  stage  becomes  a fixed  one. 

In  the  synovial  membrane  the  inflamed  surfaces,  Avhich  have  lost  their 
endothelial  covering  and  liecome  covered  with  granulation-tissue,  adhere 
to  each  other  wherever  they  are  in  contact,  and  thus  the  synovial  pouches 
become  obliterated.  If  the  cartilages  have  been  but  A^ery  superficially  ulcerated, 
they  may  become  again  smooth  Avithout  forming  adhesions  between  the 
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opposed  surfaces.  If,  however,  the  destruction  has  gone  on  to  the  extent 
of  the  formation  of  granulation-tissue  on  the  surface  of  the  cartilages,  the 
opposed  granulating  surfaces  coalesce,  the  new  tissue  becomes  developed  into 
cicatricial  fibrous  tissue;  and  the  joint  is  permanently  stiffened.  This  con- 
dition is  described  as  fibrous  ankylosis.  If  the  cartilage  has  been  completely 
destroyed,  the  opposed  granulations  on  surfaces  of  the  bones  coalesce  and  i 
develope  into  bone,  and  thus  osseous  ankylosis  results.  In  no  circumstances  : 
does  cartilage  when  once  destroyed  become  regenerated. 

Treatment. — In  the  treatment  of  acute  arthritis,  perfect  rest  of  the  articu- 
lation is  of  the  first  moment.  Unless  this  be  secured,  no  other  treatment  can 
be  of  any  avail.  The  limb  should  be  comfortably  supported  on  pillows,  or 
fixed  by  well-made  and  softly  padded  splints,  or  slung  in  a cradle.  For  the 
hip,  knee,  or  ankle,  Thomas’s  hip  and  knee  splints  will  be  found  most  efficient. 
But  not  only  is  rest,  amounting  to  absolute  immobility  of  the  joint,  impera- 
tively required  as  the  first  means  of  cure,  but  there  is  a second  means  which  is 
almost  of  equal  importance,  with  the  view  of  removing  pain,  and  preventing 
destructive  disorganization  of  the  articulation  and  consequent  ankylosis, — ^I 
mean  slight  extension  of  the  limb,  so  as  to  separate  the  articular  surfaces  very  » 
slightly  from  one  another,  and  to  prevent  the  excessive  and  agonizing  pain,  ; 
that  results  partly  from  the  pressure  of  one  inflamed  articular  surface  against  ■ 
the  other,  by  the  tonic  contraction  of  the  muscles  of  the  limb,  partly  from  the  » 
spasms  that  shake  the  limb  and  body  from  time  to  time,  when  the  patient  falls  [ 
to  sleep.  These  pains  are  not  relieved  entirely  by  simple  rest  and  pressure — 
more  especially  that  pain  which  results  from  the  spasmodic  action  of  the  > 
muscles  of  the  limb  : but  they  are  usually  at  once  removed  by  extension,  by  | 
means  of  a weight  attached  to  the  lower  part  of  the  limb.  This  is  particularly  » 
the  case  in  inflammations  of  the  hip  and  knee  joints.  It  is  in  these  cases  that  | 
the  weight-extending  apparatus,  combined  with  perfect  rest,  is  so  advantageous.  | 
The  weight  should  be  proportioned  to  the  age  of  the  patient.  Its  use  will  ) 
often  at  once  relieve  pain,  and  enable  the  sufferer  to  procure  sleep.  Foments-  i 
tions  and  usual  topical  soothing  treatment  may  be  combined  with  these  means. 
In  the  acute  stage  of  the  disease,  small  doses  of  calomel  and  opium  in  piU  may  ' 
be  useful,  and  at  the  same  time  the  patient  must  be  confined  to  liquid  food  ; < 
without  stimulants.  Leeches  applied  freely  to  the  joint  frequently  relieve  the  ! 
pain  and  diminish  the  acuteness  of  the  symptoms,  when  the  disease  is  not  due  ! 
to  a septic  or  infective  process. 

Shoid  these  means  be  successful  in  arresting  the  progress  of  the  disease  . 
before  suppuration  takes  place,  the  inflammation  often  continues  in  a subacute  i 
form,  and  some  modification  must  then  be  made  in  the  treatment.  In  this  i 
condition  rest,  absolute  and  immovable,  is  equally  imperative  as  in  the  acute  ■ 
stage,  and  may  be  secured  in  the  same  way.  At  the  same  time  the  joint  may 
be  repeatedly  blistered  ; but  in  many  instances  most  benefit  will  be  derived 
from  the  application  of  the  actual  cautery.  This  agent,  when  properly  applied, 
yields  much  more  certain  and  successful  results  than  any  other  form  of 
counter-irritation  with  which  I am  acquainted.  The  patient  ha-s*ing  been 
anaesthetized,  a cauterizing  iron,  heated  to  a black-red  heat,  should  be  rapidly 
drawn  over  the  diseased  articulation  in  a series  of  parallel  lines,  across 
which  an  equal  number  of  cross-bars  are  again  dra^vn,  so  as  not  to  destroy  the 
whole  thickness  of  the  true  skin.  A good  deal  of  inflammation  is  thus  set  up, 
followed  by  slight  suppuration.  When  this  has  subsided,  the  apifiication  of 
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the  hot  iron  may,  if  necessary,  be  repeated  ; in  this  way  the  deep  gnawing 
pain  will  nsiially  be  removed,  and  suppuration  of  the  joint  may  be  averted. 
For  counter-irritants  to  be  of  any  use,  they  must  be  employed  before 
suppuration  has  set  in  ; it  is  only  torturing  the  patient  unnecessarily  to  have 
recourse  to  these  agents  when  once  pus  has  formed  in  the  articulation.  In 
order  that  full  benefit  should  be  derived  from  this  plan  of  treatment,  it  must 
1)C  pei’severed  in  steadily  for  a considerable  length  of  time,  and  should  be  con- 
joined with  a moderately  antiphlogistic  and  alterative  treatment.  With  this 
new,  the  perchloride  of  mercury,  in  doses  of  from  one-sixteenth  to  one-twelfth 
of  a grain,  may  be  advantageously  given  with  the  compound  decoction  of 
V sarsaparilla,  or,  if  there  be  much  debility,  with  the  compound  tincture  of  bark ; 
.-good  food  and  stimulants  being  conjoined  with  it,  in  proportion  to  the  increase 
’of  the  debility.  As  the  inflammation  about  the  joint  subsides,  a tonic  plan  of 
i ^'treatment  on  ordinary  medical  principles  should  be  substituted  for  that  which 
j bhad  predously  been  employed. 

I During  the  subacute  stage,  if  it  be  thought  necessary  to  apply  counter- 
I: ; irritation,  absolute  rest  of  the  joints  of  the  lower  limb  may  be  obtained, 
I ' Without  confining  the  patient  to  bed,  by  the  use  of  Thomas’s  hip  or  knee 
splint.  (See  Diseases  of  the  Hip  and  Excision  of  the  Knee.)  If  it  be 
thought  unnecessary  to  apply  any  counter-irritation,  the  inflamed  joint  may 
be  efficiently  steadied  by  the  application  of  the  starch-  or  plaster-bandage,  the 
patient  then  being  allowed  to  move  about  on  crutches  or  in  a chair.  In 
disease  of  the  joints  of  the  foot,  the  patient  may  walk  on  a pin  wooden  leg 
resting  on  the  bent  knee. 

With  respect  bo  the  local  treatment  of  the  inflamed  joint  in  the  later  stages 
of  the  disease  when  it  has  assumed  a chronic  form,  it  may  be  stated  generally 
that  so  long  as  it  is  tender  on  pressure,  applied  perpendicularly  or  laterally,  so 
long  as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
fit  must  be  kept  absolutely  at  rest  in  splints  or  by  a starched  or  plaster  bandage. 
During  this  period  great  care  must  be  taken  to  keep  the  joint  in  the  position 
Frhich  will  be  most  useful  to  the  patient  in  after-hfe,  should  it  become  stiff  ; 
.he  straight  one  for  the  knee  and  hip,  and  the  semiflexed  for  the  elbow.  In 
naany  cases  it  may  be  useful  to  strap  the  joint  firmly,  in  the  way  recommended 
»y  Scott.  This  plan  of  treatment  consists  in  spreading  on  pieces  of  lint  the 
itrong  mercurial  ointment,  to  every  ounce  of  which  a drachm  of  camphor  has 
x;en  hdded  ; strips  of  soap-plaster  spread  upon  leather  are  then  cut  of  a j^roper 
ength  and  breadth,  and  the  joint  is  firmly  and  accurately  strapped  up,  the 
imb  having  previously  been  bandaged  as  high  as  the  joint  that  is  strapped. 
This  dressing  may  be  left  on  for  a week  or  two,  until  it  loosens  or  gives  rise  to 
rritation  ; over  the  Avhole  a starched  bandage  may  be  applied.  In  many 
-.^8  I have  found  it  advantageous  to  strap  up  the  joint  with  a plaster  com- 
posed of  equal  parts  of  the  cmplastruin  ammoniaci  cum  hydrargyro,  and  the 
mplastrum  .saponis  or  belladonnae.  These  applications  not  only  fix  the  joint 
vnd  promote  the  absorption  of  the  inflammatory  products  within  and  around 
t,  but  by  acting  as  gentle  counter-irritants,  remove  the  remains  of  the  inflam- 
nation  that  may  be  going  on  within  it.  If  recovery  have  left  the  joint 
■tiffened  without  being  actually  ankyloscd,  the  natural  movement  must  be 
restored  by  wann  batliing,  fomentation,  friction,  and  passive  motion.  Warm 
vater,  in  any  way  applied,  is  particularly  and,  indeed,  singularly  useful  in  a 
'^ay  diffieult  of  explanation  in  restoring  the  mobility  of  stiffened  joints 
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Passive  movement  must  be  undertaken  with  ^reat  caution,  and  not  until  every 
trace  of  active  inflammation  has  passed  aAvay.  It  is  Ijctter  to  keep  the  limb 
fixed  a month  or  more  longer  than  is  absolutely  necessary  than  to  begin 
passive  movement  a day  too  soon.  The  chances  of  ankylosis  are  only  in-  - 
creased  and  the  chronic  inflammation  prolonged  by  abandoning  the  treatment 
by  perfect  rest  before  the  proper  time. 

Should  the  treatment  fail  to  prevent  suppuration,  the  prognosis  becomes  far  ' 
more  unfavourable,  especially  when  large  joints,  such  as  the  knee  or  hip,  are 
affected ; so,  likewise,  when  the  articular  ends  of  the  long  bones  are  diseased,  it ' 
is  seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  are  complicating  ; 
the  arthritis  and  keeping  it  up.  When  the  articulation  is  very  sinuous,  as  in  i 
the  carpus,  or  when  a number  of  small  joints  communicate  with  one  another,  ^ > 
if  not  directly  by  synovial  membrane,  at  all  events  indirectly  through  the 
medium  of  ligament  and  of  fibrous  tissue,  as  in  the  tarsus,  a cure  can  rarely  be 
obtained.  As  soon  as  the  presence  of  pus  is  recognized,  steps  must  be  taken  i 
to  let  it  out  completely,  and  to  drain  the  cavity  thoroughly.  It  is  important  ; 
that  this  should  be  done  if  possible  before  the  capsule  gives  way  and  the  pus  i 
becomes  diffused  in  the  surrounding  parts. 

When  distinct  fluctuation  is  felt  and  the  cavity  of  the  articulation  is  evidently  , 
full  of  fluid,  if  there  be  any  doubt  as  to  its  nature,  the  joint  should  be  punctured  i 
with  the  aspirator.  If  the  fluid  removed  is  thin,  serous  pus  mixed  with  i 
synovia,  the  fomentations  and  other  local  means  of  treatment  may  be  continued, 
and  aspiration  repeated  if  the  joint  fills  again.  If  thick  pus  is  Avithdi’awn,  an 
opening  should  be  made  at  once  and  the  cavity  drained.  If  the  skin  is 
reddened  at  one  part,  under  which  fluctuation  is  very  distinct,  the  presence  of 
pus  is  certain,  and  aspiration  will  be  of  little  use. 

An  abscess  in  a joint  should  be  freely  opened  by  one  or  two  lateral  incisions, 
extending  fairly  into  the  synovial  cavity,  so  as  to  afford  a free  exit  for  the  pus. 
The  practice  of  making  free  incisions  into  a suppurating  joint,  as  advocated  by  : 
Gay,  was  a great  improvement  on  the  former  method  of  merely  puncturing  it. 
The  small  aperture  that  was  formerly  made,  without  any  antiseptic  precautions  i 
admitted  air,  in  consequence  of  which  the  pus  became  offensive  and  irritating, 
and,  being  unable  to  escape  freely  gave  rise  not  only  to  much  local  mischief,  butt 
to  severe  septic  fever.  By  laying  the  joint  open  freely,  even  when  no  special 
antiseptic  treatment  was  adopted,  much  of  this  was  prevented  ; exit  was  given  iii 
freely  to  the  pus  through  one  or  two  incisions  extending  the  whole  length  of 
the  articulation  ; the  septic  poisoning  from  pent-up  and  putrid  matter  wasli 
prevented,  and  in  many  cases  healthy  granulations  sprang  up  in  the  cavity  | 
and  recovery  took  place  with  an  ankylosed  joint.  The  chances  of  this  success-!* 
ful  termination  resulting  are  very  greatly  increased  by  the  adoption  of  some^ 
efficient  method  of  antiseptic  dressing.  The  irregular  cavity  of  a joint  isb 
difficult  to  drain  perfectly  even  with  the  fr’eest  incisions,  and  consequently  it  is  i 
of  gi’eat  importance  that  such  fluid  as  remains  behind  should  not  be  allowed  to  ■ 
decompose.  The  use  of  the  carbolic  spray,  though  not  essential,  Avill  render  ■ 
the  prevention  of  decomposition  more  easy  and  more  certain.  By  the  > 
combined  use  of  antiseptic  drainage  and  rest  most  excellent  results  are ' 
obtained,  and  excision  of  the  joint  or  amputation  of  the  limb  usually  | 
avoided.  It  is  more  especially  in  the  knee,  elboAV,  and  hip,  that  this  practice  i 
has  yielded  such  good  results.  In  some  cases,  even  when  the  joint  has  been  • 
perfectly  loose  and  grating,  by  perseverance  in  projicr  treatment  a good  and  i 
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useful  limb  may  be  left.  Should  decomposition  take  place,  profuse  discharge 
followed  by  hectic  or  chronic  septic  poisoning  come  on,  and  pymniia  is  not 
unfreqnently  developed  ; if  the  patient  escape  these  dangers  the  joint  may 
i become  useless  or  cumbersome,  and  its  removal  by  amputation  or  excision 
must  be  practised.  When  an  attempt  is  made  to  save  the  joint  after  suppura- 
■ tion  has  taken  place,  very  special  attention  will  be  required,  in  consequence  of 
1 the  softening  of  the  ligaments,  to  prevent  displacement  of  the  osseous  surfaces 
I either  laterally  or  antero-posteriorly ; this  may  be  produced  partly  by  the 
' weight  of  the  limb  and  partly  by  the  traction  of  the  muscles.  Any  neglect  of 
] proper  precautions  in  the  more  minute  details  of  the  application  and  adjust- 
1 ment  of  proper  apparatus  may  be  followed  by  a very  considerable  amount  of 
4 deformity.  Should  the  limb  already  unfortunately  have  assumed  a faulty 
^ position,  in  consequence  of  the  Surgeon  neglecting  to  support  it  properly  in 
? splints  in  the  early  acute  stage,  the  patient  may  be  auEesthetized,  and  the  limb 
« slowly  and  gently  placed  in  such  a position  as  will  be  most  conducive  to  his 
* after-comfort. 

With  regard  to  the  treatment  of  the  special  forms  of  acute  artlmitis,  little 
1 need  be  said.  That  of  acute  septic  arthritis  from  a wound  has  already  been 
< described.  In  Pijcemic  Arthritis,  most  commonly  little  can  be  done  owing  to 
t the  constitutional  condition  of  the  patient,  but  should  there  be  no  visceral 
c complications  a cure  not  unfreqnently  results  after  free  antiseptic  incision, 
^drainage,  and  rest.  Ankylosis  almost  invariably  results.  In  Acute  Arthritis 
f from  Cold,  perfect  rest,  leeches,  and  hot  fomentations  must  be  tried.  Should 
' suppuration  take  place,  free  incisions  may  be  successful  in  saving  the  joint, 
i In  Acute  Arthritis  secondarxj  to  disease  of  the  lones,  the  results  of  treatment  are 
: not  very  satisfactory.  An  attempt  may  be  made  to  save  the  joint  by  removing 
^sequestra  and  treating  the  carious  surface  as  described  in  the  Chapter  on 
Diseases  of  Bones,  but  it  often  fails,  and  amputation  or  excision  becomes 
necessary.  In  Acute  Arthritis  of  Infants,  the  joint  must  be  laid  freely  open  as 
soon  as  pus  forms,  and  by  this  means  the  limb  can  usually  be  saved.  In 
^Senile  Arthritis,  the  treatment  must  be  conducted  on  ordinary  principles  of 
rest,  fomentations,  opiates,  and  supports.  But  at  last,  in  order  to  prevent 
destruction  of  life  by  pain  and  exhaustion,  the  question  of  amputation  will 
arise ; and,  serious  as  this  mtiy  be  in  old  people,  it  wiU  be  the  only  alternative 
ind  chance  of  escape  from  a painful  death. 
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CHRONIC  STRUMOUS  ARTHRITIS  OR  WHITE  SWELLING. 

By  White  Swelling  is  meant  a very  chronic  form  of  arthritis  occurring  in 
‘Scrofulous  subjects.  It  was  described  by  Sir  Benjamin  Brodie  under  the 
rname  of  pnlpy  degeneration  of  the  synovial  membrane.  By  modern 
I'German  writers  it  is  termed  fungous  inflammation  of  joints  (fungbse 
Oelerikentziindung),  and  more  recently,  for  reasons  which  will  be  stated 
1 hereafter,  it  has  been  proposed  to  call  it  tubercular  arthritis. 

Symptoms.— The  disease  in  many  cases  supervenes  slowly  on  some  slight 
injury,  as  a twist,  or  blow,  or  strain,  but  in  others  no  deflnite  cause  can" be 
assigned  for  its  appearance,  and  the  exact  date  of  its  commencement  is  often 
j.difficidt  to  ascertain.  It  may  commence  with  a subacute  synovitis  in  a 
strumous  subject,  assuming  its  peculiar  character  at  a later  period.  It  is 
■especially  liable  to  haj)pen  in  children  and  females.  The  disease  be'diis 
gradually  with  some  pain  and  stillness  in  the  joint,  causing  a slight  limp  in 
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walking  if  a joint  in  the  lower  limb  is  affeeted.  The  pain  is  increased  after 
any  extra  exertion,  and  may  then  he  severe  enough  to  oblige  the  patient  to 
rest  for  a day  or  two,  when  the  symptoms  usually  subside.  If  the  joint  Ije 
examined  during  this  stage,  there  will  usually  be  found  some  slight  limitation 
of  movement,  complete  extension  or  flexion  causing  pain.  If  the  joint  be 
superficial,  as  the  knee,  elbow,  or  ankle,  it  will  be  seen  to  Ije  swollen.  The 
natural  hollows  are  less  clearly  marked  than  in  health,  or  even  completely 
obliterated.  The  swelling  at  this  stage  takes  the  form  of  the  distended  synovial 
cavity,  as  in  synovitis  with  effusion,  but  it  does  not  give  the  same  sense 
of  fluctuation,  being  semi-elastic  and  pulpy.  Sometimes,  however,  it  is  so 
soft  that  it  is  readily  mistaken  for  fluid,  even  by  the  experienced  hand.  In 
the  knee  it  may  be  distinguished  by  observing  that,  though  the  patella  is 
raised,  it  cannot  be  pushed  down  with  a distinct  concussion  on  the  femur,  as 
in  synovitis  with  effusion.  As  the  disease  advances  the  joint  becomes  more 
enlarged,  and  as  the  ligaments  become  implicated  the  swelling  loses  the  out- 
line of  the  synovial  membrane  and  assumes  a more  rounded  form,  the  bony 
prominences  being  effaced  by  a uniform,  doughy,  semi-elastic  or  pulpy 
swelling.  The  integuments  covering  it  preserve  their  white  colour.  There 
is  usually  hut  little  pain  felt  Avhen  the  limb  is  at  rest,  but  motion  becomes 
more  and  more  painful,  till  it  is  no  longer  possible  to  use  the  limb.  The 
position  assumed  by  the  hmb  at  this  time  is  that  in  which  the  patient  has 
most  ease,  viz.,  that  of  semi-flexion,  and  with  this  there  is  a considerable 
degree  of  stiffness  and  rigidity.  In  this  stage  the  inflammation  commonly 
extends  to  the  periosteum  covering  the  articular  ends,  which  become  slightly 
enlarged  by  deposit  of  new  bone  from  osteoplastic  periostitis.  The  degree  to 
which  the  articular  ends  are  enlarged  is  very  difficult  to  estimate,  as  they  are 
usually  considerably  obscured  by  the  swelling  of  the  surrounding  soft  parts, 
and  in  consequence  of  the  wasting  of  the  muscles  from  disease,  the  articula- 
tion appears  more  swollen  than  it  really  is.  If  the  disease  continues  to 
progress,  starting  of  the  limb  sets  in  at  night,  a symptom  which  is  generally 
regarded  as  indicating  that  destructive  changes  are  taking  place  in  the 
cartilages.  After  these  symptoms  have  persisted  for  a varying  time  the 
swelling  becomes  more  prominent  at  one  part,  fluctuation  becomes  manifest, 
and  the  skin  is  reddened.  Finally,  if  not  anticipated  by  surgical  interference, 
the  abscess  bursts,  discharging  unhealthy  pus  mixed  with  cui’dy  masses. 
Before  this  takes  place  it  may  reach  a considerable  size  and  burrow  for  some 
distance  from  the  articulation.  The  abscess  does  not  necessarily  occupy  the 
whole  cavity  of  the  joint,  for,  as  will  be  pointed  out  in  describing  the 
pathology  of  the  disease,  no  cavity  may  exist  by  the  time  the  abscess  forms, 
the  whole  articular  space  being  filled  up  with  a mass  of  unhealthy  gi'anulation- 
tissue,  in  one  part  only  of  which  the  suppuration  may  have  taken  place.  In 
other  cases  the  abscess  may  form  outside  the  joint,  superficial  to  the  ligaments. 
After  the  abscess  has  burst,  its  cavity  may  gradually  contract  and  heal,  but 
more  commonly  a sinuous  track  is  left  leading  to  the  diseased  joint.  In 
other  cases,  especially  if  the  abscess  but  incompletely  empties  itself,  decom- 
position of  the  discharges  sets  in,  the  granulation-tissue  filling  the  cavity  of  the 
joint  may  rapidly  break  down,  and  the  disease  then  assumes  the  form  of  acute 
septic  arthritis  (p.  489,  Yol.  I.),  with  severe  pain  and  rapid  destruction  of  such 
cartilage  as  may  have  remained  undestroyed  at  the  time  the  chronic  abscess 
burst.  The  limb  swells  and  becomes  ocdematous,  and  other  abscesses  form 
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aroimcl  the  joint.  The  ligaments  become  further  softened,  grating  can  be  felt 
in  the  joint,  and  the  articular  surfaces  become  displaced. 

The  local  phenomena  of  Avhite  swelling  may  thus  be  divided  into  three 
stages  : tii-st,  that  in  which  the  disease  is  limited  chiefly  to  the  synovial 
membrane  and  the  swelling  assumes  the  form  of  the  synoA’ial  cavity  ; secondly, 
that  in  which  the  ligaments,  cartilages,  and  articular  ends  of  the  bone  become 
implicated,  and  the  swelling  becomes  oval  or  rounded  ; and  thirdly,  the  stage 
of  suppuration. 

The  constitutional  symptoms  vary  in  the  different  stages  of  the  disease. 
The  general  liealth  does  not  ajDpear  to  suffer  in  the  first  stage  beyond  some 
slight  febrile  disturbance  during  exacerbations  from  over-exertion  of  the 
joint.  In  the  second  stage  also,  the  general  health  is  but  slightly  impaired, 
except  from  want  of  exercise,  and  at  the  later  period  from  want  of  rest  if 
noctimnal  startings  set  in.  In  the  third  stage  there  is  progressive  loss  of 
strength.  Even  when  the  suppuration  is  very  chronic  there  is  usually  some 
slight  evening  elevation  of  temperatm’e,  seldom,  however,  exceeding  101°  F. 
After  the  abscess  has  burst,  the  constitutional  symptoms  become  more  severe, 
hectic  may  speedily  set  in,  and  tubercular  disease  of  other  organs,  such  as  the 
lungs,  may  carry  olf  the  patient. 

Pathological  Changes. — The  pathological  changes  that  occur  in  white 
swelling  have  been  very  accurately  described  by  Billroth.  In  the  earliest 
stages  that  have  been  observed,  the  syno^nal  fringes  are  swollen  and  the 
membrane  generally  thicker  than  natural,  and  hypermmic.  There  is  generally 
no  increase  of  secretion,  but  the  synovia  is  often  slightly  turbid.  I have  once 
had  the  opportunity  of  examining  a joint  in  this  stage  in  a case  of  disease  of 
the  knee,  in  which,  at  the  request  of  the  physicians  in  attendance,  I ampu- 
tated at  a very  early  period,  in  the  hope  of  relieving  very  severe  epilepsy  from 
which  the  child  was  suffering.  The  appearances  observed  were  exactly  those 
described  by  Billroth,  and  w'ere  limited  to  the  synovial  membrane,  the  other 
structures  entering  into  the  artieulation  being  ajDparently  healthy.  As  the 
disease  advances,  the  synovial  membrane  becomes  thicker,  and  more  vascular, 
its  natural  smooth  surface  is  lost,  and  soft  spongy  gTanulations  spring  up  upon, 
it.  This  change  is  especially  marked  in  the  synovial  fringes.  These  form 
soft  masses  of  granulation-tissue  wdiich  fill  up  the  angles  between  the  articular 
surfaces  and  gradually  creep  over  the  cartilages.  Where  tw'O  granulating- 
synovial  surfaces  are  in  contact,  as  in  the  pouches  of  the  knee-joint,  they 
coalesce,  and  thus  the  cavity  of  the  joint  becomes  gradually  obliterated.  It  is 
in  consequence  of  this  limitation  of  the  disease  to  the  synovial  membrane  in 
the  early  stages,  that  the  swelling  of  the  joint,  observed  clinically,  takes  the 
form  of  the  distended  articular  cavity,  as  in  simple  synovitis  with  effusion. 
As  the  disease  advances,  the  chronic  inflammation  extends  to  the  ligaments 
and  capsule,  which  becomes  infiltrated  wdth  the  inflammatory  products,  and 
swollen  and  lardaceous  in  appearance  ; and  later  on  the  areolar  tissue  surround- 
ing  the  joint  is  similarly  affected.  It  is  owing  to  this  that  the  swollen  joint 
loses  the  form  of  the  distended  synovial  membrane  Avhich  characterized  the 
earlier  stages,  and  Ixjcomes  rounded  or  oval.  Simultaneously  with  the 
affection  of  the  ligaments,  the  growth  of  the  granulation-tissue  within  the 
joint  continues  until  the  synovial  membrane  may  come  to  be  represented  by 
a soft  pulpy  mass  of  granulation-tissue  from  half  an  inch  to  nearly  an  inch 
in  thickness.  The  growth  gradually  spreads  over  the  cartilage,  coveriii<>- 
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it  like  a veil.  If  an  attempt  be  made  to  remove  this  it  will  be  found  that  the  } 
advancing  edge  can  be  raised  with  the  handle  of  tlie  scalpel  for  about  one-  i 
eighth  of  an  inch,  beyond  which  it  will  be  adherent  to  the  cartilage,  ^die  ! 
advance  of  the  granulation-tissue  over  the  cartilage  is  compared  by  Billroth  | 
to  ivy  creeping  over  a wall,  and  becoming  gradually  attached  by  its  roots.  I 
If  the  granulation-tissue  be  scraped  away,  it  will  be  seen  that  the  cartilage  j 
is  being  gradually  consumed,  its  place  being  occupied  by  the  vascular 
new  tissue.  Finally,  it  is  completely  perforated,  and  the  bone  beneath 
becomes  similarly  afiected.  In  the  bone  the  process  assumes  the  form  of 
rarefying  osteitis  with  exuberant  growth  of  granulation-tissue  (superficial 
fungating  caries,  p.  283).  The  granulation-tissue  spreading  from  the  bone 
extends  beneath  the  cartilage,  loosening  it  from  its  attachment ; and,  as  now  it 
is  attacked  on  both  sides,  its  destruction  proceeds  more  rapidly  than  before. 

At  the  same  time,  the  destructive  process  may  extend  to  a varying  depth  into 
the  cancellous  tissue  of  the  articular  end  of  the  bone.  The  periosteum  usually 
shares  in  the  disease,  the  inflammation  assuming  the  osteoplastic  form, 
and  leading  to  the  deposit  of  irregular  masses  of  bone  on  the  articular  ends, 
chiefly  in  the  immediate  neighbourhood  of  the  joint.  At  this  stage  no 
articular  cavity  remains  ; the  joint  is  represented  merely  by  the  articular  ends 
of  the  bone  more  or  less  extensively  denuded  of  cartilage,  imbedded  in  a soft 
pulpy  mass  of  granulation-tissue,  surrounded  by  the  infiltrated  and  softened . 
ligaments.  When  the  granulation-tissue  reaches  the  thickness  of  from  a quarter 
to  half  an  inch,  its  vascular  supply  becomes  insufficient  for  its  healthy  nutrition, 
and  fatty  degeneration  sets  in  in  the  parts  most  distant  from  the  base  of 
supply.  It  is  from  the  appearance  of  the  mass  of  unhealthy  gi*auulation- 
tissue  that  the  disease  received  its  name  of  “pulpy  degeneration  of  the 
synovial  membrane.”  The  soft  pulpy  tissue  is  pink  in  colour,  marked  by 
yellowish  patches  of  fatty  degeneration  and  brown  areas  from  old  hemorrhages. 
The  fatty  degeneration  is  followed  sooner  or  later  by  softening,  and  thus  a 
chronic  abscess  with  fiocculent  curdy  contents  is  formed.  This  fr-equently 
occurs  in  one  or  more  local  centres,  without  implicating  the  whole  mass  of 
granulation-tissue.  Thus,  in  the  knee,  it  frequently  occurs  in  the  site  of  the 
synovial  pouches  above  the  joint. 

The  disease  does  not  always  begin  as  just  described  in  the  synovial 
membrane.  In  many  cases,  it  is  impossible  in  the  present  state  of  our  know- 
ledge to  say  in  what  proportion,  it  commences  in  the  articular  end  of  one  of 
the  bones,  as  superficial  fungating  caries,  immediately  beneath  the  cartilage. 

In  these  cases,  so  soon  as  the  cartilage  is  perforated,  the  changes  just  described 
commence  in  the  synovial  membrane  and  completely  conceal  all  evidence  of  the 
primary  bone  disease.  Clinically  it  may  be  said  to  be  impossible  to  distinguish 
accurately  one  form  of  the  disease  from  the  other. 

On  microscopic  examination,  the  diseased  structures  present  the  following 
appearances.  The  ligaments  show  the  ordinary  changes  observed  in  inflamed 
fibrous  tissue.  The  fibres  are  separated  from  each  other  by  inflammatory 
products,  composed  chiefly  of  small  round  cells.  When  the  process  is  very 
chronic,  new  fibroid  tissue  also  may  be  found.  The  cartilages  show  changes  i 
similar  to  those  already  described  in  acute  arthritis.  Before  suppuration  has 
taken  place,  ulceration  both  without  and  with  evident  proliferation  may  i 
be  present  (see  p.  331).  The  destructive  changes  may  be  observed  on  ' 
either  surface,  according  as  the  disease  commences  in  the  synovial  membrane 
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or  the  bone.  In  tlie  later  stages,  after  perforation  of  the  cartilage,  both 
surfaces  may  be  similarly  affected.  After  suppuration  has  taken  place, 
necrosis  of  cartilage  with  disintegi'ation  (p.  330)  also  may  be  met  with.  The 
bones  present  the  appearances  already  described  as  being  met  with  in  fungating 
caries  (p.  283).  The  chief  interest  attaches,  however,  to  the  microscopical 
appearances  of  the  pulpy  granulation-tissue  which  has  replaced  the  synovial 
membrane  and  fills  the  cavity  of  the  joint.  The  structure  of  this  tissue  has 
been  made  the  subject  of  investigation  by  Koster,  Konig,  Yolkmann,  and 
Hueter,  among  others  in  Germany,  and  by  Croft  and  Greenfield  in  this  country, 
and  all  are  substantially  in  agreement  as  to  its  nature.  The  chief  bulk  of  the 
tissue  is  made  up  of  small  round  cells,  united  by  a structureless  intercellular 
substance  and  abundantly  supplied  with  vessels  ; in  other  words,  of  ordinary 
granulation-tissue.  Scattered  through  this  are  numerous  tubercle  nodules, 
differing  in  no  respect  from  those  met  with  in  other  structures  (Vol.  I.,  p.  1050). 
In  other  parts  the  granulation  tissue  has  undergone  fatty  degeneration  and 
become  reduced  to  a structureless  gTanular  mass.  Croft  and  Greenfield 
pointed  out  that  most  commonly  the  diseased  tissue  may  be  divided  into  three 
layers,  which  merge  into  each  other  : first,  the  layer  nearest  the  source  of 
vascular  supply  (the  bones  or  capsule  of  the  joint),  composed  of  ordinary 
granulation-tissue  ; secondly,  a layer  containing  numerous  giant  cells,  sur- 
rounded by  “ epitheloid-cells  ” and  lymphoid  corpuscles,  arranged  in  the 
way  ordinarily  observed  in  nodules  of  tubercle,  and  forming  non-vascular  areas 
in  the  surrounding  vascular  granulation-tissue  ; and,  thirdly,  the  layer  most 
distant  from  the  base  of  vascular  supply,  in  which  fatty  degeneration  is  taking 
place,  and  all  definite  structure  is  lost.  The  tubercle-nodules  ai'e  not  absolutely 
limited  to  the  middle  layer ; a few  may  be  found  in  the  first  layer  in  the  swollen 
ligaments  and  the  medullary  tissue  of  the  diseased  cancellous  tissue.  The 
presence  of  this  structm-e  is  so  constant  that  it  may  be  regarded  as  characteristic 
of  true  white  swelling  or  strumous  arthritis.  In  72  cases  examined  by  Konig 
it  was  found  in  G7,  and  in  the  remaining  five  the  material  for  examination 
was  deficient,  so  that  no  conclusion  could  be  amved  at  as  to  its  presence. 
Croft  and  Greenfield  and  other  observers  agree  as  to  the  constancy  of  the 
presence  of  tubercle.  The  number  of  giant  cells  varies  in  different  cases,  but 
they  are  always  present.  Since  the  discovery  of  the  tubercle  bacillus  by  Koch, 
the  presence  of  this  organism  in  the  pulpy  tissue  of  white  swelling  has  been 
freciuently  demonstrated.  Further  proof  of  the  tubercular  nature  of  the 
disease  has  been  obtained  by  Hueter  and  others  from  inoculation  experiments 
carried  out  on  animals.  The  statistics  of  white  swelling  show,  moreover,  that 
in  a very  large  proportion  of  fatal  cases  death  takes  place  from  general  tuber- 
culosis. Albrecht  has  lately  published  some  statistics,  in  which  it  is  shown 
that,  out  of  135  fatal  cases,  in  04  death  occurred  from  tuberculosis. 

At  the  present  time,  therefore,  it  may  bo  said  that  the  evidence  of  the 
tubercular  nature  of  white  swelling  is  almost  conclusive  ; but  it  has  not  been 
determined  certainly  whether  the  development  of  tubercle  is  the  primary 
change  in  the  disease,  or  whether  a chronic  inflammation  of  a simple  character 
precedes  the  appearance  of  the  tubercle,  the  inflammatory  products  forming  a 
suitable  nidus  for  its  development. 

Treatmp:.vt. — In  the  treatment  of  whiteswelling,  wo  must  bear  in  mind  that 
we  have  to  manage  a truly  scrofulous  inflammation  and  its  eflects.  Our  fii-st 
object  should  be  to  prevent,  if  possible,  the  occurrence  of  suppuration.  In 
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the  early  stage,  -wlieii  the  aflection  lias  come  on  insidiously,  without  any  very 
active  symptoms,  we  must  trust  to  general  anti-strumous  treatment  ; to  the 
influence  of  good  diet  and  sea-air,  and  to  the  administration  of  tonics,  cod- 
liver  oil,  and  iodine. 

In  the  local  treatment  there  are  three  great  principles  to  he  carried  out. 

1.  Rest,  with  perfect  immobility  of  the  joint,  is  by  far  the  most  important 
element  in  the  treatment,  without  which  all  the  efibrts  of  the  Surgeon  to  prevent  i 
suppuration  and  disorganization  of  the  joint  will  be  futile.  2.  Comprression,  by 
means  of  bandages,  strapping,  or  splints,  will  aid  in  the  absorption  of  the 
inflammatory  products  in  and  around  the  joint.  ?>.  Counter  JriItationhym.Q2im 
of  blisters  or  the  actual  cautery  may  be  employed.  These,  to  be  of  real  s 
service,  should  be  used  before  suppuration  has  occurred  : after  this  they  are  of 
no  use.  The  limb  should  be  put  into  a position  Avhich  is  not  only  easy  to  the 
patient,  but  which  will  leave  it  most  useful  should  a stiff  joint  result.  If  it 
be  one  of  the  joints  of  the  lower  extremity  that  is  affected,  especial  care  must  : 

be  taken  that  the  patient  do  not  bear  his  weight  upon  it.  If  it  is  the  hip  or 
knee  that  is  diseased,  the  best  splints  are  those  invented  by  H.  0.  Thomas  of 
Liverpool,  which  will  be  described  in  the  next  chapter.  If  the  ankle  is  affected 
the  patient  may  be  allowed  to  move  about,  kneeling  on  a “ pin  leg,”  with  l 
a trough  to  support  the  limb  below  the  knee.  In  the  upper  limb,  rest  is  best  • 
secured  by  well-j)added  leather  or  g-utta-percha  splints.  In  many  cases,  both  . 
in  the  upper  and  lower  limb,  a plaster  of  Paris  bandage  over  flannel  or  a i 
starched  bandage  well  lined  with  cotton  wadding  vull  be  fomid  a most  useful  ’ 
appliance.  This  kind  of  application  will  be  found  to  give  most  efficient  support,  ; 
and  will  keep  the  whole  of  the  limb  perfectly  motionless,  so  that  the  patient  I 
can  take  open-air  exercise,  and  walk  with  the  aid  of  crutches,  without  risk  of  I" 
injuring  the  diseased  joint.  In  this  respect  the  starched  bandage  presents  i 
great  advantages  over  the  short  leather  splints  often  used.  It  may  readily  be  1 
cut  open  opposite  the  diseased  joint,  so  as  to  admit  of  the  application  of  proper  r 
dressings  to  it.  The  period  during  which  it  is  necessary  to  maintain  perfect  • 
rest  varies  in  different  cases,  but  if  the  disease  has  advanced  beyond  the  earliest 
stages  many  months  or  even  a year  will  be  required.  The  period  of  rest  must  ' . 
not  be  shortened,  for  fear  of  causing  stiffness  of  the  joint.  Imperfect  rest  from 
defective  apparatus,  by  prolonging  the  disease,  is  a much  more  frequent  cause  | 
of  permanent  impairment  of  function  in  the  joint.  So  long  as  there  is  any  ; 
tenderness  or  pain  or  marked  swelling,  rest  must  be  maintained.  j 

Dm’ing  acute  exacerbations  of  the  disease,  leeches  may  sometimes  be  useful ; j ; 
these  must,  however,  be  used  as  sparingly  as  possible.  Should  severe  starting  I 
pains  at  night  be  present,  without  evidence  of  suppuration,  the  actual  cautery,  ’ . 
applied  as  described  on  p.  336,  is  extremely  beneficial.  i 

After  all  inflammation  has,  in  this  way,  been  removed,  and  nothing  but  ; 
thickening  and  stiffness  of  the  joint  are  left,  measures  may  be  adopted  for  j 
removing  these  conditions,  and  restoring  the  flexibility  of  the  articulation  by 
frictions  with  somewhat  stimulating  and  counter-irritant  embrocations,  and 
eventually  its  strength  by  douches  of  sea-water.  The  swelling  and  puffiness 
that  are  left,  together  with  the  debility  dependent  on  relaxation  of  the  liga- 
ments, are  j>erhaps  best  remedied  by  the  use  of  Scott’s  strapping ; but  pressure 
should  not  be  applied  so  long  as  there  is  evidence  of  active  inflammation  going 
on  in  the  articulation,  which  it  would  certainly  increase. 

If  abscess  form  it  must  be  freely  oi^ened,  with  strict  antiseptic  precautions. 
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The  pulpy  gi'anulation-tissue  may  then  be  scraped  out  as  far  as  possible  with 
a sharp  spoon.  If  the  incision  be  free  enough,  it  is  seldom  necessary  to 
introduce  a drainage  tube.  The  iodoform  or  salicylic  wool  dressing  will  be 
found  most  useful  in  many  cases,  and  a small  quantity  of  iodoform  may  with 
advantage  be  introduced  into  the  cavity  of  the  abscess.  The  dressing  will 
usually  require  changing  after  the  first  day  or  two,  as  it  becomes  soaked  by 
the  early  discharge,  but  after  this  it  may  frequently  be  left  untouched  for  one 
or  two  weeks,  or  even  a month,  unless  some  discharge  soaks  through  it.  If 
these  materials  are  not  at  hand,  any  of  the  forms  of  antiseptic  dressing 
described  in  the  Chapter  on  "Wounds  (Vol.  I.),  may  be  employed.  Poultices 
should  not  be  applied,  as  they  favour  decomposition  and  increase  the  suppura- 
tion, and  the  patient’s  general  health  will  suffer  from  the  exhausting  discharge, 
and  hectic  may  come  on.  After  suppiuntion  has  taken  place,  if  the  joint  can 
be  preserved,  the  subsequent  utility  of  the  limb  will  depend  mainly  upon  the 
position  in  which  it  is  allowed  to  become  ankylosed.  In  many  cases,  in  spite 
of  treatment,  especially  in  the  children  of  the  poor,  the  disease  slowly  progresses, 
leading  to  complete  destruction  of  the  joint.  Under  these  circumstances, 
excision  or  amputation  is  the  only  resource. 


CHRONIC  RHEUMATIC  ARTHRITIS,  RHEUMATOID  ARTHRITIS,  ARTHRITIS 

DEFORMANS. 

By  these  terms  is  meant  a chronic  disease  of  the  joints  of  a progressive 
character — painful,  disabling,  deforming,  and  incurable.  This  disease  has  long 
attracted  the  attention  of  physicians,  and  has  been  described  as  “rheumatic 
:gout,”  “nodosity  of  joints,”  and  “deforming  arthritis.”  But  little  was  really 
: known  of  its  true  nature  until  its  pathology  was  studied  by  Professor  R. 
•Adams  and  Pt.  W.  Smith  of  Dublin,  who  accurately  described  it  under  the 
: name  of  “ chronic  rheumatic  arthritis.”  More  recently.  Dr.  Garrod  has  added 
much  to  our  knowledge  of  this  disease,  and  has  proposed  for  it  the  more 
accurate  name  of  “rheumatoid  arthritis.”  When  it  gives  rise  to  much 
i distortion  of  limb  and  deformity  of  joint,  as  often  happens  when  the  hands 
are  chronically  affected  by  it,  the  name  of  “arthritis  deformans”  is  given 
■ to  it. 

This  disease  may  commence  in  any  joint,  and  may  continue  limited  to  it, 
or  may  extend  from  one  to  the  other  until  most  of  the  larger  articulations  are 
involved.  It  commences  usually  in  the  joints  of  the  limbs,  and  may  continue 
to  be  confined  to  them,  or  it  may  primarily  attack  the  temporo-maxillary  articu- 
-lations  or  those  of  the  spinal  column.  It  occurs  in  both  sexes  with  tolerably 
’equal  frequency.  But  some  joints  appear  to  be  more  liable  in  one  sex  than 
in  the  other.  Thus  the  hip  in  the  male,  the  knee  in  the  female,  is  more 
commonly  the  seat  of  the  malady. 

Rheumatoid  Arthritis  is  essentially  a disease  of  middle  age : when  once  it 
sets  in  it  will  continue  for  an  indefinite  period,  far  into  old  age. 

Rheumatoid  Arthritis  may  affect  one  or  two  joints  symmetrically,  especially 
when  it  occurs  in  persons  otherwise  healthy  and  past  middle  life.  It  is  then 
|-nsnally  wjiifined  to  the  larger  articulations.  In  other  cases  it  may  attack  a 
number  of  joints,  including  the  smaller  articulations,  such  as  those  of  the 
fingers.  This  form  is  often  tenned  ^^olyarficiiJar  rheumatoid  arthritis,  to  dis- 
tinguish it  from  the  more  limited  or  monarthritic  affection.  It  often  leads  to 
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great  deformity,  and  may  entirely  cripple  the  patient.  It  is  met  with  some- 
times at  a comparatively  early  age,  especially  in  anaemic  females. 

Chronic  Rheumatoid  Arthritis  essentially  consists  in  an  organic  change  of 
structure  in  all  the  various  component  parts  of  the  'affected  joint.  The 
starting  point  of  the  disease  appears  in  most  cases  to  be  the  cartilage.  The 
first  change  observed  is  a loss  of  polish  and  smoothness,  gradually  increasing 
till  the  surface  becomes  velvety  in  appearance.  Microscopic  examination 
shows  that  this  change  is  due  to  the  gradual  conversion  of  the  matrix  into 
fibrous  tissue,  the  fibrillm  of  which  ai’e  arranged  at  right  angles  to  the  surface. 
At  the  same  time  multijDlication  of  the  cartilage  cells  takes  place,  so  that  the 
capsules  are  found  to  contain  an  excess  of  cells,  which,  however,  retain  the 
appearance  of  cartilage  cells.  The  cartilage  so  altered  is  gradually  worn  away 
by  the  friction  of  the  diseased  surfaces  against  each  other,  until  the  bone  is 
exposed.  When  this  takes  place  the  exposed  bone  becomes  increased  in 
density  by  the  formation  of  new  osseous  tissue  filling  up  the  cancellous 
spaces.  The  new  tissue  may  be  true  bone  with  lacunse,  but  in  many  cases  it 
is  excessively  dense  in  structure,  contains  a great  excess  of  lime-salts,  and 
appears  to  be  formed  rather  by  calcification  than  by  ossification  of  the  medullary 
tissue  of  the  cancellous  spaces.  The  bony  surfaces  thus  exposed  are 
worn  away,  and  greatly  altered  in  shape  by  the  friction  of  movement ; at  the 
same  time  they  become  highly  polished,  like  ivory  or  porcelain — eburnated  or 
23orcelaneous  as  it  is  termed.  In  spite  of  the  density  of  the  structures  thus 
formed,  it  is  constantly  being  worn  away  by  friction  as  long  as  motion  is 
left  in  the  joint,  the  next  layer  of  cancellous  tissue  then  undergoing  the 
same  change.  These  destructive  processes  commence  and  advance  most 
rapidly  in  the  central  jDarts  of  the  cartilages,  and  while  they  are  in  progress 
irregular  cartilaginous  outgrowths  spring  from  the  circumference,  forming  in 
many  cases  flange-like  projections  from  t^he  margins  of  the  articular  surfaces. 
These  cartilaginous  outgrowths  are  ossified  at  an  early  period,  and  thus  form 
rounded  irregular  osteophytes,  often  reaching  a very  considerable  size,  and 
impeding  or  comjDletely  abolishing  the  movements  of  the  joint.  The  osteo- 
phytes of  rheumatoid  arthritis  differ  essentially  from  those  formed  round  a 
carious  joint.  Their  form  and  appearance  have  been  very  aptly  compared  to 
the  gutterings  of  a wax-candle,  while  the  osteophytes  round  a carious  joint 
have  the  jagged  form  of  stalactites.  The  fact  that  the  former  are  developed 
from  cartilage  and  the  latter  from  gi’anulation-tissue,  forms  another  distinc- 
tion between  them.  Occasionally  isolated  nodules  of  ossifying  cartilage  of  a 
flattened  form  are  found  in  the  subserous  tissue  beneath  the  synovial  mem- 
brane. In  the  early  stages  the  ligaments  and  synovial  membrane  show  but 
little  change ; but  as  the  disease  advances,  the  capsule  of  the  joint  becomes 
greatly  thickened.  The  synovial  membrane  becomes  opaque,  and  its  fringes 
increased  in  size.  In  some  cases  this  enlargement  of  the  fr-inges  is  very 
considerable,  the  separate  papillm  reaching  a gi’eat  size,  sometimes  even  half 
an  inch  in  length.  When  this  condition  is  very  marked  the  term  ViUmis 
Synovial  Membrane  is  applied  to  it.  In  the  free  extremities  of  the  enlarged 
papillm  rounded  or  flattened  nodules  of  cartilage  may  be  formed.  These  some- 
times become  broken  from  their  attachments,  and  form  loose  bodies  in  the  joint. 

In  the  earlier  stages  of  rheumatoid  artlmitis  there  may  be  a slight  excess  of 
synovia  which  is  turbid,  but  eflusion  never  forms  a marked  feature  of  the 
disease,  and  hence  the  term  dry  is  often  ai^plied  to  it. 
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A section  of  the  bones  entering'  into  the  affected  joint  show  that  the 
I cancellous  tissue  beneath  the  ebnniated  surface  is  more  spongy  than  natural, 
I the  spaces  being  tilled  with  yellow  fat.  In  consequence  of  this  atrophy 
I of  the  bone,  the  shape  often  becomes  considerably  altered.  This  is  most 
( characteristically  seen  in  the  neck  of  the  femur,  which  becomes  shortened  and 
I set  more  at  right  angles  with  the  shaft  than  natural. 

Suppuration  rarely  occurs  in  rheumatoid  arthritis.  I have  seen  it  only 
» when  the  disease  was  developed  at  an  earlier  period  of  life  than  usual,  at  from 
t thirty  to  forty,  or  when  an  injury  occuri-ed  to  the  affected  joint. 

Symptoms. — The  affected  joint  becomes  partially  ankylosed ; is  swollen, 
I tender,  deformed,  and  useless.  It  is  the  seat  of  constant  pain  with  occasional 
I exacerbations,  often  very  severe  and  prolonged.  The  general  health  may 
f continue  fairly  good,  though  life  is  rendered  miserable  and  barely  endurable 
I by  pain  and  decrepitude.  One  of  the  most  marked  features  of  the  disease  is 
t the  crepitus  or  crackling  felt  on  moving  the  joint.  In  the  early  stages  this  is 
s soft,  but  as  the  cartilages  become  destroyed  and  the  bones  exposed,  it  becomes 
5 gradually  hai-sher  till  it  may  almost  resemble  the  crepitus  of  a broken  bone. 
1 IVhen  the  synovial  membrane  is  villous,  there  is  considerable  fulness  of  the 
j joint  with  a very  fine  soft  crepitation  in  movement. 

The  Causes  of  rheumatoid  arthritis  are  for  the  most  part  very  obscure. 
ILong  continued  exposure  to  damp  cold,  as  prolonged  residence  in  a damp 
li  house,  or  on  a wet  and  clayey  soil,  undoubtedly  predisposes  to  the  disease,  and 
r in  many  cases  appears  to  be  the  direct  occasioning  cause.  The  sprain  of  a 
i joint  will  in  many  cases  appear  to  be  the  local  determining  cause.  The 
. essential  cause  of  the  disease  is  unlmown.  It  is  not  scrofula,  it  is  not 
j gout,  it  is  not  true  rheumatism ; as  Garrod  truly  observes,  it  is  much 
e easier  to  prove  what  rheumatoid  arthritis  is  not,  than  to  give  the  slightest 
clue  to  what  it  is.  It  is  generally  supposed  to  be  dependent  upon  some  form 
oof  malnutrition  of  the  system,  and  to  be  predisposed  to  by  depressing  influences, 
physical  or  moral.  That  deficient  or  perverted  innervation  may  in  some 
manner  lead  to  rheumatoid  arthritis  is  not  improbable,  the  more  so  when  we 
consider  that  a somewhat  analogous  condition  of  joint  has  been  described  by 
Charcot  as  one  of  the  characteristic  phenomena  of  locomotor  ataxy. 

Treatment. — Little  can  be  done  to  cure,  but  much  to  relieve  and  retard. 
Rest  and  the  continued  application  of  warm  or  stimulating  plasters  will 
afford  relief ; and,  in  many  instances,  the  administration  of  the  iodide  of 
potassium  will  lessen  the  nocturnal  pain.  Smith  recommends  an  electuary 
composed  of  guaiacum,  sulphur,  the  bitartrate  and  carbonate  of  potash, 
and  ginger,  with  a small  quantity  of  rhubarb ; and  I have  certainly  seen 
benefit  result  from  the  administration  of  this  remedy  in  some  cases.  Ammo- 
niacum  and  cod-liver  oil  are  both  extremely  useful  in  some  cases.  When  the 
disea.se  is  once  fairly  established,  and  has  assumed  a very  chronic  character, 
it  will  be  found  of  great  importance  to  give  the  affected  joiiit  as  much  rest  as 
possible,  without  confining  the  patient  to  the  couch  or  house.  This  is  best 
effected  by  his  wearing  a proper  supporting  ai)paratus.  When  the  hip  or  knee 
is  the  seat  of  the  disease,  the  apparatus  should  consist  of  a firm  leather  pelvic 
band  having  a steel  rod  extending  down  the  outsideof  the  limb,  hinged  angularly 
opposite  the  hip,  knee,  and  ankle,  and  fixed  into  a socket  in  the  sole  of  the 
bof)t,  and  properly  adjusted  by  means  of  stra])S  and  moulded  leather  to  the 
thigh  and  leg.  By  the  use  of  this  apparatus  the  weight  of  the  limb  is  taken 
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off;  and  all  rotatory  movement  of  the  liip  is  prevented,  to-and-fro  motion 
being  allowed.  Thomas’  hip-  or  knee-splint  will  sometimes  be 
useful. 


found 


Mineral  Avaters  and  baths  are  often  beneficially  used  in  the  treatment 
of  rheumatoid  arthritis  ; those  of  Wildbad  and  Franzenbad  in  Germany, 
of  Aix-les-Bains  in  Savoy,  Bari^ges  and  the  other  Pyrenean  sulphurous 
wateis  in  France,  Buxton  and  Bath  in  this  country.  That  warm  douching 
and  bathing  may  give  great  relief  is  undoubted.  But  that  they  can  cure 
an  oiganic  joint-disease  of  the  nature  of  rheumatoid  arthritis  is  scarcely 
Avithin  the  bounds  of  probability. 

Chronic  Hheumatoid  Arthritis  of  the  Hip. — This  form  of  the  disease 
commences  Avith  pain  in  and  about  the  joint,  increased  at  night,  and  especially 

in  damp  or  cold  weather,  presenting  in  this  respect 
the  ordinary  characters  of  a rheumatic  affection ; as 
the  disease  advances,  the  pain,  Avhich  is  continuous, 
is  much  increased  by  standing  or  walking,  and  the 
movements  of  the  joint  become  gradually  more  and 
more  impaired.  The  patient  experiences  the  greatest 
difficulty  in  bending  the  body  forwards  from  the 
hips ; he  consequently  is  unable  to  stoop,  or  to  sit 
in  the  ordinary  position,  being  obliged  to  keep  the 
limb  straightened  in  nearly  a direct  line  with  the 
trunk.  The  difficulty  in  walking,  in  standing  erect, 
in  stooping,  and  in  sitting  increases.  The  trochanter 
will  be  felt  to  be  thickened.  The  limb,  at  first  perhaps 
slightly  lengthened,  eA'entually  becomes  shortened  to 
the  extent  of  about  an  inch  or  more,  OAving  to 
changes  that  take  place  in  the  head  and  neck  of  the 
bone.  The  pelvis  also  assumes  an  oblique  direction, 
and  hence  the  apparent  shortening  becomes  con- 
siderably greater.  The  knee  and  foot  may  either  be 
inverted  or  everted,  and  the  heel  is  raised;  The 
shape  of  the  hip  also  alters  considerably ; it  becomes 
flattened  posteriorly,  the  gluteal  muscles  waste  so 
that  the  fold  of  the  nates  diminishes  and  sinks  to  a 
loAver  level,  but  the  trochanter  projects  more  than 
natural,  and  on  examination  seems  larger  and  thicker 
than  natm’al  (Fig.  530).  On  rotating  the  lunb,  the 
movements  of  the  bone  are  extremely  limited,  and 
crackling,  grating,  or  osseous  crepitation  Avill  often  be  felt  around  the  joint. 
As  Smith  remarks,  the  lumbar  vertebrm  acquire  gi’eat  mobility.  The  thigh  on 
the  affected  side  is  wasted,  but  the  calf  retains  its  natural  size  and  firmness. 

Pathological  Changes. — On  examination  after  death,  the  changes  already 
described  as  characteristic  of  rheumatoid  arthritis  Avill  be  found.  The  round 
ligament  is  destroyed,  and  the  head  of  the  bone  is  remarkably  altered  in 
shape,  being  flattened,  greatly  increased  in  size,  or  placed  more  or  less  at  a 
right  angle  Avith  the  shaft,  sometimes  elongated,  and  ahvays  very  irregular  and 
tuberous.  The  neck  is  more  or  less  absorbed,  and  in  some  cases  appears  as  if 
it  had  undergone  fracture.  The  acetabulum  generally  becomes  enlarged, 
sometimes  of  a more  or  less  circular  and  flattened  shape ; but  in  other  cases 
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projecting  and  narrowed  at  its  rim,  embracing  tightly  the  head  ol  the  tngi- 
bone  (Fig.  0:-U).  Both  it  and  the  upper  part  of  the  thigh-bone  become 
porons,  and  perforated  with  numerous  small  foramina.  Masses  of  bone  aie 
commonly  thrown  out  about  the  base  of  the  trochanter,  but  more  par ticnlaily 
along  the  inter-trochanteric  line  within  the  capsule  of  the  joint,  and  not 
unfreqneiitly  in  the  soft  tissue  around  it.  In  many  cases  the  apparent 
increase  in  the  size  of  the  head  of  the  bone  is  dependent  on  the  deposition  of 
these  masses  of  osseous  tissue  upon  it,  rather  than  on  any  expansion  of  the 
upper  articular  end  of  the  thigh-bone.  These  masses  of  bone  constitute  one 
of  the  most  important  characters  of  the  disease.  The  muscles  and  soft 
structures  in  the  vicinity  of  the  joint  are  necessarily  wasted  from  disuse. 

Diagnosis. — It  occasionally  happens  that  an  individual  labouring  under  this 
affection,  meeting  with  affill  or  contusion  on  the  hip,  presents  signs  of  fracture 
of  the  neclc  of  the  thigh-hone,  such  as  shortening,  eversion,  with  some  crepita- 
tion perhaps,  and  inability  to  move  the  limb.  The  diagnosis  may  in  general 


readily  be  effected  by  attention  to  the  history  of  the  case,  and  by  eliciting  the 
ffact  that  the  symptoms  have  existed  to  some  degree  before  the  accident, 
i although  the  pain  and  immobility  may  have  been  increased  by  it. 

Clironic  E-heumatoid  Arthritis  of  the  Lower  Jaw. — Chronic  rhenma- 
L toid  arthritis  has  also  been  described  by  Smith  as  occasionally  affecting  the  tem- 
r poro-maxillary  articulation  in  individuals  of  rather  advanced  life.  This  disease 
is  often  symmetrical,  and  gives  rise  to  an  enlargement  of  the  condyle  of  the 
‘ jaw,  which  can  l)e  felt  under  the  zygoma,  attended  with  much  pain  in  opening 
the  mouth,  a sensation  of  cracking  or  grating  in  the  joint,  and  some  enlarge- 
I ment  of  the  lymphatic  glands  by  the  side  of  the  neck.  The  pain  is  generally 
' increased  at  night,  and  influenced  by  the  state  of  the  weather.  The  face 
becomes  distorted,  the  affected  side  of  the  jaw  projecting  and  being  pushed 
towards  the  opposite  side ; but  when  both  joints  are  affected  the  chin  projects, 
the  entire  jaw  being  drawn  forwards.  This  distortion  is  chiefly  owing  to  the 
destruction  of  the  articular  eminence ; for,  when  this  takes  place,  the  external 
pterj-goid  muscle  draws  the  jaw  forwards  and  to  the  opposite  side ; but  when 
both  articulations  are  equally  affected,  these  muscles  displace  it  directly 
fonvards:  the  glenoid  cavity  becomes  enlarged,  the  fibro-cartilagc  disappears, 
and  the  condyle  is  sometimes  gi'catly  thickened  and  flattened,  and  always 


350 


DISEASES  OF  JOINTS. 


roiigli,  being  devoid  of  cartilage.  In  such  cases  tliere  is  little  to  be  done  by 
medicines ; bnt  the  treatment  must  be  conducted  on  the  same  principles  as  in 
the  same  affection  attacking  the  hip. 

Chronic  Rheumatoid  Arthritis  of  the  Shoulder.— Wlicn  it  affects  the 
shoulder,  chronic  rheumatoid  arthritis  gives  rise  to  a considerable  enlargement 
of  the  liead  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability 
to  move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the 
trunk.  In  foot,  the  scapulo-humeral  articulation  being  fixed,  all  movements 
of  the  shoulder  are  effected  through  the  medium  of  the  scapula,  which 
becomes  more  mobile  than  natural.  The  articulation  is  the  seat  of  much 
pain,  laucinating  at  times,  but  generally  gnawing  and  intermittent,  being 
dependent  on  the  state  of  the  weather,  and  greatly  increased  in  cold  and  wet 
seasons.  The  whole  of  the  arm  becomes  wasted,  and  weakened  in  power.  In 
two  instances  I have  seen  this  disease  in  young  and  otherwise  robust  and 
healthy  men,  between  twenty  and  thirty  years  of  age,  coming  on  without  any 
apparent  cause.  In  both  cases  the  joint  continued  permanently  rigid,  though 
the  pain  was  relieved  by  the  use  of  the  iodides  and  by  local  counter-irritation. 
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The  so-called  arthrojiathies  occurring  as  the  result  of  diseases  of  the  central 
nervous  system  may  be  divided,  according  to  Charcot,  into  two  classes. 

1.  Arthropathy  of  Paralysed  Limbs. — Acute  or  subacute  inflammation 
with  considerable  swelling  from  effusion  into  the  joint,  and  more  or  less  severe 
pain,  is  occasionally  observed  in  the  articulations  of  limbs  paralyzed  from 
acute  or  subacute  inflammation  of  the  spinal  cord.  Mitchell  has  observed  it 
in  paraplegia  from  Pott’s  disease ; Vigu^s,  Joffroy,  and  Sir  William  Gull  as 
the  result  of  paralysis  from  traumatic  lesion  of  the  cord  ; Scott  Alison,  and 
others  have  also  met  with  a similar  affection  of  the  joints  in  limbs  paralysed 
from  circumscribed  cerebral  softening,  or  intra-cephalic  hminon-hage.  It  comes 
on  at  the  same  time  as  the  contraction  of  the  muscles  commences,  usually 
fifteen  days  to  a month  after  the  paralysis  has  set  in.  It  has  no  tendency  to 
end  in  suppuration. 

2.  Arthropathy  of  Ataxic  Patients  or  Charcot’s  Disease. — This 
condition  was  first  described  by  Charcot.  It  occurs  in  patients  suffering  from 
locomotor  ataxy,  setting  in  without  appreciable  cause,  usually  at  that  period 
of  the  disease  when  want  of  co-ordination  in  the  muscular  movements 
becomes  apparent.  It  commences  with  a general  and  often  enonnous  swelling 
of  the  limb,  commonly  without  pain  or  fevei*.  After  a few  days  the  general 
swelling  disappears,  but  the  joint  remains  distended  with  fluid.  Sometimes 
the  bursrn  in  the  neighbourhood  of  the  articulation  are  also  distended.  The 
fluid  if  drawn  oft"  is  found  to  be  transparent,  and  of  a pale  lemon  colour.  At 
the  end  of  some  weeks  or  months  the  swelling  subsides,  and  the  joint  may 
return  to  its  normal  state.  In  the  more  typical  cases,  however,  crackling 
appears  on  movement  a few  weeks  after  the  commencement  of  the  attack,  the 
ligaments  become  relaxed  as  the  effusion  is  absorbed,  the  osseous  surfaces 
become  altered  in  form  by  wearing  away,  and  consecutive  dislocations  are  not 
uncommon.  Even  under  these  circumstances,  however,  some  degree  of 
mobility  is  left  in  the  limb.  The  joint  most  commonly  affected  is  the  knee, 
then  comes  the  shoulder,  then  the  elbow,  the  hip,  and  the  wrist.  The 
pathological  appearances  found  after  death  arc  similar  to,  and  in  many  cases 
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identical  with,  those  already  described  as  being  met  with  in  chro!iic  rheumatoid 
arthritis  (p.  34G).  The  chief  ditferences  are,  first,  that  the  wearing  away  of 
: the  surfaces  is  very  extensive,  and  the  formation  of  the  ossifying  cartilaginous 
i outgrowths  round  the  articulation  is  very  limited,  or  even  entirely  wanting ; 

::  and  secondly,  that  true  dislocations  are  common,  whereas  in  rheumatoid 
arthritis  they  arc  very  rare,  and  when  present  occur,  not  from  relaxation  of 
: the  ligaments,  but  from  pressure  of  the  bony  outgroAvths.  The  diagnosis  from 
: rheumatoid  arthritis  is  made  by  attention  to  the  following  points : First,  its 
! sudden  and  unexpected  invasion  ; secondly,  the  abundant  effusion  in  the  early 
: stages ; thirdly,  the  fi-equent  occurrence  of  dislocation ; fourthly,  the  occasional 
: retrogression  of  the  disease ; and  lastly,  the  fact  that  it  occurs  in  conjunction 
1 with  the  other  symptoms  of  locomotor  ataxy,  for  which  I must  refer  the  reader 
I to  works  on  Medicine.  The  Treatment  must  be  conducted  on  ordinary 
j principles,  rest  being  the  most  important  means  of  preventing  the  advance 
of  the  destructive  processes  in  the  articular  surfaces. 

ANKYLOSIS  OK  STIFF  JOINT. 

Ankylosis  is  invariably  the  result  of  partial  or  total  destruction  of  a joint 
: by  inflammation,  and  is  one  of  the  modes  by  which  Nature  effects  its 
! repair.  It  consists  in  the  more  or  less  complete  consolidation  of  the  j)arts 
: around  and  Avithin  the  articulation.  It  is  of  two  kinds  : the  Incomplete,  or 
Fibrous  ; and  the  Complete,  or  Osseous. 

In  the  Incomplete  or  Fibrous  Ankylosis,  the  stiffness  of  the  joint  may 
be  dependent  on  four  distinct  pathological  conditions,  which  may  be  more  or 
less  associated: — 1,  on  thickening  and  induration  of  its  fibrous  capsule  ; 2,  on 
the  formation  of  fibroid  bands  as  the  result  of  inflammation  within  the  joint ; 
3,  in  consequence  of  the  cartilages  and  s}Tiovial  membrane  being  in  part  or 
wholly  removed,  and  their  place  being  supplied  by  a fibroid  tissue,  by  which  the 
. articular  ends  are  tied  together  ; 4,  on  shortening  of  the  ligaments  on  the  side 
I of  flexion  of  the  joint.  The  stiffness  of  the  joint  may  be  materially  increased 
' by  the  shortened  and  contracted  state  of  the  muscles  around  the  joint.  But 
this  is  secondary  to,  and  not  an  essential  part  of,  the  ankylosis.  Fibrous 
. ankylosis  commonly  results  from  rheumatic  or  scrofulous  arthritis,  and  is  the 
most  favourable  result  that  can  be  hoped  for  in  many  of  these  affections, 
especially  in  the  scrofulous.  In  some  cases  it  arises  simply  from  disuse  : the 
ligaments  being  shortened,  and  the  limb  becoming  stiffened  in  the  position 
in  which  it  has  been  too  long  detained. 

Complete  or  Osseous  Ankylosis  is  of  tAVO  kinds.  In  one,  all  the  soft 
parts  within  the  joint  are  destroyed,  and  the  osseous  surfaces  have  coalesced, 
■ or  are  fused  together  by  direct  bony  union  ; this  is  most  commonly  seen  in 
’ the  hip  (Fig.  knee,  and  elboAv.  In  the  other  kind  the  bones  are  united 
1 partly  by  fibrous  tissue,  and  partly  by  arches  or  bridges  of  osseous  tissue, 

: throAvn  out  externally  to  the  articulation,  and  stretching  across  from  one  side 
to  the  other.  It  has  been  supposed  that  tliese  masses  proceed  from  the  ossifica- 
tion of  the  ligaments,  or  even  the  muscles  ; but  from  the  irregularity  of  their 
appearance,  it  is  evident  that  they  arc  new  formations.  The  true  or  osseous 
ankylosis  docs  not  often  occur  as  a conseciuence  of  scrofulous  articular  inflam- 
mation, but  is  usually  the  result  of  pymmic  or  traumatic  inflammation  in 
IKjrsons  of  a healthy  constitution.  It  not  unfrequcntly  happens,  in  old  stand- 
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ing  cases  of  diseased  joint,  that  more  or  less  complete  ankylosis  is  taking  place 
at  one  part  of  the  articulation,  whilst  caries,  or  necrosis  of  the  bones,  is  goin^^ 
on  at  others.  It  is  usually  easy  to  make  the  Diagnosis  between  fibrous  and 
osseous  ankylosis  ; the  joint  being  movable,  though  perhaps  only  to  a very 
slight  degree,  in  the  false,  whilst  it  is  rigidly  and  immovably  fixed  in  the  true 
form  of  the  disease.  Cases  not  unlrec|uently  occur,  hoivever,  in  which  the 
rigidity  of  the  structures,  muscular  and  capsular,  outside  the  joint,  is  so  great 
in  the  fibrous,  and  the  mobility  of  the  neighbouring  bones  and  joints  so  free 
in  the  osseous,  that  it  becomes  very  difficult  to  decide  to  ivhat  degree  the  joint 
is  stiffened.  Here  the  diagnosis  may  be  made  by  putting  the  patient  under 
aiiEBsthetics  ; when,  if  the  ankylosis  be  fibrous,  the  joint  will  be  found  to  yield. 
In  fibrous  ankylosis  any  attempt  to  move  the  joint  forcibly  is  usually  accom- 
panied by  much  pain,  with  involuntary  contraction  of  the  muscles  connected 
with  the  joint,  whilst  in  osseous  ankylosis  such  attempts,  unless  very  forcible, 
are  painless. 

Treatment. — The  treatment  of  ankylosis  is,  in  the  first  instance,  of  a pre- 
cautionary nature  ; that  is  to  say,  when  the  Surgeon  finds  that  the  establish- 
ment of  ankylosis  is,  as  it  M'ere,  the 


Fig.  532. — Os.seous  Ankylosis  of  Hip. 


natural  means  of  cure  adopted  by 
Nature  in  a deeply  diseased  joint, 
his  efforts  should  be  directed  to 
taking  care  that  the  joint  become 
fixed  in  such  a position  as  will  leave 
the  most  useful  limb  to  the  patient. 
Thus,  if  it  be  the  hip  or  knee,  the 
ankylosed  joint  should  be  in  the 
straight  position  ; if  it  be  the  elbow, 
it  should  be  placed  at  a right  angle, 
and  the  hand  in  the  mid  state  be- 
tween pronation  and  supination. 

T^Tien  once  ankylosis  has  occuiTed, 
the  treatment  to  be  adopted  will 
depend  partly  on  the  degree  of  stiffness,  whether  it  be  fibrous  or  osseous  ; and 
partly  on  the  object  to  be  attained,  whether  this  be  merely  the  restoration  of 
mobility  in  a part  ankylosed  in  a good  position,  or  the  remedying  of  the 
deformity  occasioned  by  faulty  ankylosis. 

1.  In  attempting  to  restore  the  mobility  of  a joint  ankylosed  in  a good 
position,  as  of  a straight  but  stiff  knee,  the  Surgeon  may  usually  succeed  if 
the  ankylosis  be  only  fibrous,  (when  some  degree  of  movement  will  always  be 
perceptible  in  the  part,)  by  the  employment  of  passive  motion,  frictions,  and 
douches,  more  particularly  with  warm  salt  water  or  the  mineral  sulphimous 
springs.  In  the  more  obstinate  cases,  and  where  the  immobility  appears  to 
depend,  in  some  degree  at  least,  on  fibrous  bands  stretching  across  the  joint, 
an  attempt  might  be  made  to  rupture  these  subcutaneously. 

Sayre  has  established  an  important  point  in  the  distinguishing  of  those  cases 
in  which  it  is  necessary  to  cut  a contracted  tendon  or  fascia,  and  those  in  which 
it  will  yield  by  stretching  without  division.  It  is  this  ; if,  when  the  part  is 
stretched  to  the  utmost  point  and  firm  pressure  is  made  on  it  with  the  finger, 
reflex  action  be  induced,  then  it  must  be  cut.  If  no  reflex  contraction  ensue, 


then  stretching  is  sufficient. 
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2.  "When  fibrous  ankylosis  has  taken  place  in  a faulty  position — if,  for  in- 
- stance,  the  knee  be  bent,  or  the  elbow  straig'ht — the  first  thing  to  be  done  is 
to  place  the  limb  in  such  a position  that  it  will  be  useful.  This  may  most 
readily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  and 
■ then  forcibly  flexing  or  extending  the  limb  as  the  case  may  require,  when  with 
loud  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  any 
of  the  tendons  or  bands  of  fascia  near  the  joint  appear  to  be  particularly  tense, 
they  may  be  divided  subcutaneously.  Either  some  days  before  the  extension 
ris  attempted,  or  else,  if  it  have  been  carried  as  far  as  the  rigid  state  of  the 
tendons  will  permit,  tenotomy  may  then  be  practised,  and,  an  interval  of  a few 
■days  having  been  allowed  to  elapse,  extension  may  be  completed.  The  muscular 
contraction  will  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  screw-splints  or  weights,  and  thus  render  tenotomy  unnecessary.  The  in- 
flammation that  follows  this  forcible  extension  or  flexion  of  the  limb,  is 
■usually  but  very  trivial ; an  evaporating  lotion  and  rest  will  speedily  subdue 
it.  Indeed,  it  is  surprising  what  an  amount  of  violence  may  be  inflicted  on  an 
ankylosed  joint  without  any  bad  consequences  ensuing.  After  the  limb  has 
K)een  restored  to  its  proper  position,  passive  motion  and  frictions  may  tend  to 
i ncrease  its  mobility. 

3.  When  osseous  ankylosis  has  taken  place,  and  the  position  of  the  limb  is  a 
i^ood  one,  it  will  generally  be  wiser  for  the  Sui’geon  not  to  interfere  ; except  in 
he  case  of  the  elbow- joint,  Avhich,  in  these  circumstances,  may  be  excised  with 
idvantage,  so  as  to  substitute  a movable  for  an  immovable  articulation.  If 
he  position  be  faulty,  the  osseous  union  may  be  sawn,  drilled,  or  chiselled,  and 
nroken  through  subcutaneously ; or  a Avedge-shaped  piece  of  the  bones  may  be 
aken  out,  and  the  position  of  the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  ankylosis  with  so  much 
i trophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which  there  is 

ecrosed  or  carious  bone  co-existing  Avith  ankylosis  and  rigid  atrophy  of  the 
inscles  of  the  limb. 


LOOSE  CABTILAGES  IN  JOINTS. 

It  sometimes  happens  that  the  synoAual  membrane  of  a joint  assumes  a 
f7arty  Condition,  as  the  result  of  chroni-c  disease  of  the  articulation, 
]3pecially  in  rheumatoid  arthritis.  This  warty  state  of  the  membrane  arises 
•om  hypertrophy  of  the  fringes,  chiefly  in  the  neighbourhood  of  the  margin 
f the  cartilages.  These  may  become  pedunculated,  and  pendent  into  its 
iterior.  For  this  condition,  Avhich  gives  rise  to  occasional  uneasiness  and 
uffiness  about  the  joint,  with  a crackling  or  creaking  sensation  when  it  is 
lOved,  but  little  can  be  done  beyond  the  application  of  discutient  plasters  and 
•le  use  of  elastic  bandages. 

Loose  Cartilages,  as  they  arc  termed,  may  be  of  three  kinds.  1.  The 
•»-called  melon  seed  bodies.  These  are  usually  immerons,  sometimes  fifty  or 
tore  in  number,  Avhite  or  brownish  in  colour,  and  closely  resemble  the  seeds 
K 'a  melon  in  form.  Tliey  arc  composed  most  commonly  of  dense  fibroid 
I 'ssoe,  and  are  belieAxd  to  be  duo,  in  many  cases  at  least,  to  the  pedunculated, 
I ■ arty,  or  villous  growths  just  described  as  being  formed  from  hypertrophy  of 
I 10  synovial  fringes,  becoming  broken  loose  from  their  attachments  by  the 

■ ovements  of  the  joint.  In  other  cases  it  is  possible  they  may  be  formed 
n ^OL.  II.  . . 
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from  altered  blood-clot  or  fibrinous  exudation  into  the  synovial  cavity.  They 
arc  much  less  common  in  joints  tlian  in  sheaths  of  tendons  or  syjiovial  bursa3. 

2.  Fmgmenlii  of  true  cariilcuje.  These  may  be  developed  in  two  ways,  fii-st, 
from  the  formation  of  cartilao-e  in  the  hypertrophied  fringes  of  a warty 
synovial  membrane.  In  the  normal  condition  a cartildge-cell  is  present  in 
many  of  the  secondary  papillm  of  the  fringes,  and  it  is  easy  to  understand 
how  this  can  form  the  starting  point  of  a cartilaginous  growth.  In  other 
cases,  Billroth  believes  that  they  are  ossifying  cartilaginous  growths  formed 
in  the  fibrous  layer  of  the  synovial  membrane  in  rheumatoid  arthritis  (p.  340), 
which  have  subsequently  become  loose  by  the  wearing  away  of  the  superficial 
layers  of  the  membrane.  This  mode  of  origin  is  somewhat  doubtful.  These 
cartilages  are  usually  flattened,  with  a lobulated  irregular  border,  and  frequently 
contain  true  bone  in  their  central  parts ; sometimes  they  may  be  partly 
calcified,  but  contain  no  true  osseous  tissue.  They  may  attain  a size  of  more 
than  one  inch  in  their  greatest  diameter.  They  are  usually  single,  but 
occasionally  four  or  five  may  be  found  in  the  same  joint.  There  is  strong 
reason  to  believe  that  these  cartilaginous  bodies  may  increase  in  size  after  : 
becoming  loose  in  the  joint. 

3.  Numerous  cases  have  been  recorded  in  Avhich  the  loose  body  was  i 
undoubtedly  a piece  of  one  of  the  articular  cartilages  broken  off  by  mechanical, 
violence.  These  present  the  ordinary  appearance  of  articular  cartilage,  and 
may  usually  be  recognized  by  their  having  one  smooth  surface,  while  thei 
opposite  side  has  small  gritty  fragments  of  bone  attached  to  it,  which  havei 
been  torn  from  the  cancellous  tissue  beneath.  They  are  always  single. 

Loose  cartilages  of  all  kinds  are  most  commonly  met  “with  in  the  knee,  buti 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and 
occasionally  in  the  shoulder. 

Symptoms. — The  severity  of  the  symptoms  will  to  a great  extent  depend, 
upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater  or  less^j: 
liability  to  be  nipped  between  the  opposite  articular  surfaces  in  the  movementsli ; 
of  the  joint.  When  these  bodies  are  tolerably  firmly  attached  to  the  synoviall  i 
membrane,  they  may  merely  occasion  weakness  of  the  joint,  with  occasional!^ 
synovial  effusion.  When  loose  they  usually  give  rise  to  a very  distmet  tramp 
of  symptoms.  The  most  marked  of  these  is  the  very  severe  pain  which  occursjn 
in  particular  movements  of  the  limb.  This  comes  on  suddenly,  and  is  often » 
so  intense  as  to  cause  faintness  or  sickness.  It  is  usually  followed  by  a degreeji'. 
of  synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacksfc 
of  pain  and  of  sudden  irritability  of  the  part  come  on  at  varying  intervals,  as 
the  result  of  movements  of  it : they  commonly  happen  in  the  knee  whilst  the|*i 
patient  is  walking.  It  is  difficult  to  say  to  what  this  severe  pain  is  due. 
Richet  thinks  it  may  be  owing  to  the  synovial  membrane  being  pinchedj 
between  the  foreign  body  and  one  of  the  articular  surfaces.  I think  that  it  is 
most  probably  due  to  the  foreign  body  being  dravn  in  between  the  opposite 
surfaces  of  the  joint,  when  these  are  separated  anteriorly  in  the  act  of  flexion 
of  the  knee,  and  then,  when  the  limb  is  extended,  acting  as  a wedge  between 
these,  tending  to  keep  them  separate  and  interfering  with  the  complete 
straightening  of  the  limb.  In  consequence  of  this  wedge-like  action  of  tlm  i 
loose  cartilage  the  ligaments  are  violently  stretched,  and  the  sickening  pain 
consequent  on  this  act  is  experienced,  followed,  as  happens  in  a violent  sprain, 
by  rapid  synovial  effusion.  The  sensibility  of  the  ligaments  of  a joint  is  of 
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j that  peculiar  nature  that  it  is  called  into  action  only  when  an  attempt  is  made 
j to  stretch  them,  and  thus  forcibly  to  counteract  or  destroy  their  natural  use. 
,j  Ligaments  may  be  cut  without  any  suffering,  but  they  cannot  be  stretched, 
leither  by  accident  or  disease,  without  the  most  severe  pain.  In  some  cases  the 
, loose  cartilage  can  be  felt  under  the  capsule,  by  carrying  the  finger  over  the 
! joint,  slipping  back  Avhen  pressure  is  exercised  upon  it,  and  often  possessing 
^ great  mobility,  gliding  from  one  side  of  the  joint  to  the  other,  so  as  to  be 
. ; extremely  difficult  to  fix. 

I Diagnosis. — The  only  condition  likely  to  be  confounded  with  a loose  body 

( -is  the  displacement  of  one  of  the  interarticular  fibro-cartilages  of  the  knee. 
) The  distinction  can  usually  be  made  by  observing  that  immediately  after  the 
j . sudden  attack  of  pain  the  knee  can  be  completely  extended  when  it  is  due  to 
I ;:the  presence  of  a loose  body,  as  this  rarely  if  ever  becomes  jammed  between  the 
I articular  surfaces  ; while  a displaced  fibro-cartilage  usually  remains  out  of  posi- 
I tion  until  replaced  by  manipulation  or  movement  of  the  joint,  and  until  this  is 
I effected  complete  extension  is  impossible. 

Treatment. — The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  of  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
ir,he  liability  to  recm-rence  of  the  attacks  of  pain ; and  in  this  way  the 
'iiation  and  ultimate  absorption  of  the  cartilage  may  sometimes  be  obtained. 
This  I have  several  times  seen  to  occur  in  patients  who  either  refused  to  be 
operated  on,  or  in  whom  an  operation  was  not  thought  advisable.  Any  inflam- 
nation  that  has  been  excited  requires  to  be  subdued  by  proper  antiphlogistic 
■ reatment.  In  aU  operations  for  the  removal  of  loose  cartilages  antiseptic 
precautions  of  the  most  rigorous  character  should  be  adopted.  By  their  aid 
oints  may  be  opened  and  explored,  and  foreign  bodies  extracted  with  a 
r*feedom  and  safety  otherwise  unattainable. 

If  the  cartilage  occasion  great  and  frequent  suffering,  so  as  to  interfere 
L eriously  with  the  utility  of  the  limb,  and  if  it  appear  to  be  of  large  size,  and 
L'O  be  loose  and  single,  means  may  be  taken  for  its  extraction.  But  it  must  be 
)ome  in  mind  that,  whilst  the  loose  cartilage  is  at  most  an  inconvenience, 
hough  perhaps  a serious  one,  any  operation  for  its  removal  by  which  the  joint 
5 opened,  becomes  a source  of  danger  to  limb  and  even  to  life.  It  is  far  less 
1 angerous,  in  fact,  to  leave  the  foreign  body  than  to  perform  the  operation 
•.ecessary  for  its  extraction.  Hence  an  operation  should  not  be  lightly  pro- 
■osed  or  undertaken,  without  warning  the  patient  of  the  possible  consequences 
uat  might  follow.  No  operation  should  be  undertaken  so  long  as  the  joint  is 
1 an  irritated  state,  as  the  result  of  a recent  attack  of  pain  and  inflammation  ; 
iiis  must  be  first  subdued,  and  then  the  operation  may  be  proceeded  with  ; 
or  should  it  be  done  if  the  patient’s  health  be  broken. 

The  extraction  of  the  foreign  body  has  been  performed  in  two  ways  ; by 
:irect  incision  into  the  joint,  and  by  subcutaneous  section.  The  operation  by 
rirect  incision  used  to  be  effected  by  directing  the  patient  in  the  first  instance 
) make  those  movements  by  which  he  usually  gets  the  cartilage  fixed  in  the 
: )int.  So  soon  as  the  Surgeon  felt  it  (as  this  operation  is  commonly  required 
1 the  knee),  he  pushed  it  to  one  side  of  the  patella,  where  he  fixed  it  firmly 
I 'ith  his  forefinger  and  thumb  ; he  then  drew  the  skin  covering  it  to  one  side, 

) as  to  make  it  tense,  and  cut  directly  down  upon  the  cartilage  by  a suffi- 
j iontly  free  incision  to  allow  its  escape.  The  wound,  which,  when  the  skin 
■as  relaxed,  was  somewhat  valvular,  was  then  closed  by  a strip  of  plaster  and 
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the  limb  kept  at  rest  for-  a few  days  until  the  incision  was  healed.  Hcvere 
inflammation  of  the  joint  less  frequently  followed  this  coarse  operation  than 
might  have  been  expected,  the  synovial  membrane  having  probably  undergone 
some  modification  that  rendered  it  little  liable  to  this  process.  It  has,  how- 
ever, happened,  that  acute  synovitis  running  on  to  suppuration  has  set  in, 
causing  the  patient’s  death,  requiring  amputation,  or  leading  to  ankylosis.  In 
the  present  day  the  operation  is  much  more  safely  performed  by  the  adoption 
of  the  antiseptic  method.  The  incision  is  made  directly  on  the  loose  body, 
without  any  valvular  arrangement,  and  after  the  operation  a drainage-tube  is 
inserted  into  the  wound  for  a few  days  until  the  synovial  effusion  excited  by 
the  disturbance  of  the  joint  has  passed  off.  The  carbolic  spray  will  be  found 
to  give  an  increased  safety  in  performing  this  operation.  Should  it  not  be 
used,  the  wound  may  be  irrigated,  and  great  care  be  taken  to  prevent  the 
entrance  of  air  into  the  articular  cavity. 

It  has  been  proposed  by  Chassaignac,  in  order  to  obviate  the  dangers  of  direct 
and  open  wound  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous 
section  ; this  he  accomplishes  in  a way  that  I have  seen  practised  by  Liston, 
and  have  often  done  myself,  viz.,  by  passing  a tenotome  obliquely  under  the 
skin,  after  fixing  the  foreign  body  in  the  way  that  has  already  been  described, 
dividing  the  synovial  membrane  freely,  and  then  squeezing  the  cartilage  into 
the  areolar  tissue  outside  the  joint,  where  it  is  finally  fixed  by  plaster  and 
bandage,  and  left  to  be  eventually  absorbed.  Goyrand  recommends  the  same 
subcutaneous  mode  of  removal  of  the  foreign  body  from  the  inside  of  the 
joint ; but,  instead  of  leaving  it  to  be  absorbed,  extracts  it  at  the  end  of  eight 
days,  by  a fresh  incision,  from  the  areolar  tissue  in  which  it  has  been  lying. 

A most  useful  modification  of  this  method  has  been  practised  by  Square,  of 
Plymouth  ; it  consists  in  fixing  the  loose  cartilage,  dividing  the  capsule  sub- 
cutaneously over  it,  and  then  pressing  the  foreign  body  into  the  opening  thus 
made,  retaining  it  there  by  a compress  and  plasters.  In  operating  by  this 
method  on  the  knee,  the  cartilage  should  be  fixed  below  and  to  the  inner  side 
of  the  patella,  between  it  and  the  head  of  the  tibia  ; a long  narrow  tenotome 
is  then  introduced  obliquely  under  the  skin  from  a distance  of  about  two  inches 
below  the  loose  cartilage  ; the  capsule  of  the  joint  is  freely  divided,  and  a 
space  made  in  the  subcutaneous  areolar  tissue  by  a slight  sweep  of  the  blade, 
and  the  loose  cartilage  is  then  pressed  into  the  cavity  thus  made  to  receive  it, 
and  slid  along  the  areolar  tissue  for  about  two  inches.  It  is  fixed  in  situ 
with  a firm  pad  and  adhesive  plaster  ; the  foot  and  leg  are  bandaged  up  to 
the  edge  of  the  cartilage,  and  the  limb  is  placed  on  a splint.  If  no  in- 
fiammatory  symptoms  ensue,  the  cartilage  is  excised  about  a week  after  the 
operation ; or  it  may  be  left  to  be  absorbed.  By  the  adoption  of  these 
subcutaneous  methods,  there  will  be  but  very  little  danger  of  inducing  undue 
inflammation  in  the  joint,  the  entrance  of  air  being  prevented,  which,  and 
not  the  mere  section  of  the  capsule  and  synovial  membrane,  constitutes  the 
chief  risk.  Should  there  be  more  than  one  loose  cartilage,  the  operation 
must  be  repeated,  but  not  until  any  inflammation  induced  by  the  former 
one  has  been  subdued.  In  this  way  I have  successfully  removed  in  succession 
five  loose  cartilages  from  one  knee. 
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Fain  of  a severe  character  is  often  experienced  in  or  around  a joint,  closely 
- siiniilating,  bnt  not  dependent  upon,  inflammation  or  other  structural  disease. 
Tin’s  pain,  which  is  purely  neuralgic,  may  have  its  origin  either  in  some  local 
irritation  of  a nerve  leading  to  the  sensitive  part,  or  in  constitutional  disorder 
of  a hysterical  character.  It  is  this  class  of  cases,  occurring  in  young  women 
who  are  either  the  subjects  of  hysteria,  or  are  of  a highly  nervous  temperament, 
that  should  especially  be  considered  as  Neuralgia  of  the  Joints,  to  which  the 
attention  of  the  profession  has  been  directed  principally  by  the  labours  of 

• Sir  B.  Brodie. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  is 
the  joint  affected — the  hip  and  the  knee  more  especially.  The  neuralgia  is 
usually  localized  in  a particular  joint  by  some  slight  injury  that  the  part  has 
■ sustained.  But  it  is  important  to  observe  that  in  these  cases  the  pain  often 
does  not  develop  for  some  days,  or  even  weeks,  after  the  injury  that  is  the 
alleged  cause  of  it.  Severe  pain  in  the  joint  is  complained  of  ; and  the 
limb  is  rendered  comparatively  useless,  often  with  a good  deal  of  distortion  or 
contraction.  On  examination,  it  Avill  be  found  that  the  pain,  which  is 
commonly  very  severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior 
of  the  articulation,  nor  increased  by  pressure  of  the  articular  surfaces  against 
one  another  ; and  that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for 

• some  distance  around  it.  This  pain  is  often  intermittent  in  its  character,  and 
•is  frequently  associated  with  neuralgia  elsewhere,  as  in  the  spine ; and  not 
unfrequently  with  uterine  imtation  or  disease.  The  patient  sometimes 
acquires  the  trick  of  producing  loud  snappings  of  some  muscle  or  tendon 
which  are  distinctly  audible  all  over  the  room  whenever  she  Avalks  or  moves. 
At  the  same  time,  it  will  be  observed  that  all  the  signs  that  ought  to  accom- 
pany a severe  attack  of  inflammation  in  a joint,  such  as  would  be  attended 
by  a corresponding  amount  of  pain,  are  absent ; there  being  no  painful 
startings  of  the  limb  at  night,  no  heat,  redness,  or  SAvelling  of  it,  nor  consti- 
tutional fever  and  irritation  ; and  the  suffering  being  increased  by  causes, 
nich  as  mental  and  emotional  disturbance,  that  do  not  influence  organic  disease. 
\ Attention  to  these  various  circumstances  will  usually  enable  the  Surgeon  to 
iliagnose  the  nature  of  the  attack  without  much  difficulty  ; the  only  cases  in 
I which  he  will  really  experience  any,  being  those  in  which  the  tissues  around 
:he  joint  have  been  thickened,  indurated,  and  altered  in  their  characters  by 
die  application  of  counter-irritants  ; or  by  some  slight  articular  disease 
naving  at  some  time  e.xisted,  but  having  been  cured. 

Causes. — The  neundgia  is  often  referable  to  the  irritation  of  some  particular 
nerve,  either  at  its  origin  or  in  its  course.  This  is  particularly  the  case  with 
neuralgia  of  the  hip  and  knee,  Avhich  will  often  be  found  to  be  dependent  on 
irritation  of  the  obturator  nerve,  owing  to  intrapelvic  disease.  In  one 
:^ase  of  secondary  abdominal  cancer  under  my  care,  the  patient  was  seized 
with  the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead  to  the 
•ULspicion  that  these  joints  Avere  diseased.  On  examination  after  death,  it  Avas 
found  that  the  pain  resulted  from  the  implication  of  the  obturator  nei’A'e  in  a 
mass  of  intrapelvic  cancer,  the  joints  themselves  being  perfectly  sound. 

Theat.aif.nt. — The  treatment  must  be  constitutional,  directed  especially  to 
'e-e.stablish  a healthy  condition  of  the  uterine  organs.  If  there  be  amenorrhcea 
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and  anaemia,  aloetics  and  the  preparations  of  iron  must  be  given  ; if  ovarian 
or  uterine  irritation  or  congestion  exist,  tliis  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  Nervine  antispasmodics  and 
tonics,  such  as  valerian  and  bark,  or  assafoetida  and  quinine  in  full  doses, 
should  be  freely  administered.  The  most  efficient  treatment  that  can  be 
directed  to  the  affected  joint  is  the  application  of  cold  douches  and  the 
employment  of  the  continuous  electric  current,  which  will  cure  cases  in 
which  all  other  means  have  failed ; the  application  of  atropine  and  aconite 
may  be  of  service  to  allay  the  pain  when  especially  severe.  If  contraction  or 
other  distortion  of  the  limb  exist,  the  patient  should  be  put  under  anaesthetics, 
and  extension  or  rectification  of  the  faulty  position  then  made,  care  being 
taken  to  keep  the  limb  on  splmts  in  a proper  position  for  some  time  after  the 
operation.  Indeed,  in  neurotic  or  hysterical  joint  affections,  it  is  often  of 
much  use  to  do  something  positive  or  objective  in  the  way  of  treatment,  so  as 
to  give  the  patient  an  excuse  to  get  well.  It  is  thus  that  free  manipulation 
or  slight  “ wrenching  ” of  the  joint  under  anaesthetics  is  often  beneficial.  In 
other  cases  the  good  effects  following  this  treatment  may  be  explained  by  the 
stretching  and  restoration  of  the  normal  position  of  muscles  which  had  been 
allowed  to  become  contracted  and  displaced  by  long  continued  fixity  or  faulty 
position  of  the  joint. 
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EXCISION  OF  JOINTS. 

History. — The  operation  of  resection  of  the  articular  ends  of  hones  dates 
from  the  very  earliest  periods  of  Snrgeiy  of  which  we  have  any  record.  Hip- 
pocrates (in  his  Chapter  on  Injuries  of  Joints)  speaks  of  resections  of  bones  at 
the  joints,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  fore-arm,  the 
wrist,  as  being  for  the  most  part  unattended  by  danger,  except  from  syncope 
or  consecutive  fever.  Celsiis,  in  speaking  of  compound  dislocations,  says,  if 
the  bare  bone  project  it  will  always  be  an  obstacle  to  reduction  ; that  which 
protrudes  should  therefore  be  cut  off.  Paulus  ^Egineta  says  that,  if  a bone 
project,  as  after  a transverse  fracture,  we  must  cut  it  off.  Thus,  it  will  clearly 
be  seen  that  it  was  the  practice  of  the  ancients  in  compound  dislocations,  and 
in  compound  fractures,  to  resect  the  protruding  bones.  But  that  the  practice 
of  resection  in  cases  of  disease  also  was  not  unknown  to  them,  is  evident  from 
a passage  on  fistulm  in  the  works  of  Paulus  Algineta,'  who  directs  that,  if  the 
fistula  tenninate  with  a bone,  and  if  that  be  not  diseased,  it  should  only  be 
scraped ; but  if  it  be  carious,  the  whole  diseased  portion  should  be  cut  out 
with  chisels  ; and,  if  necessary,  it  may  have  a hole  bored  in  it  with  a trephine ; 
and  a little  further  on  he  says,  “ the  extremity  of  a bone  near  a joint,  if  diseased, 
is  to  be  sawn  off ; and  often,  if  the  whole  of  a bone,  such  as  the  ulna,  radius, 
tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out  entire.”  Nothing  can  pro- 
bably be  more  explicit  than  this  statement,  in  which  the  practice  is  alluded  to 
as  of  frequent  occurrence.  But  he  makes  exceptions  in  the  case  of  the  bones 
of  the  spine  and  pelvis,  and  the  head  of  the  femur,  which,  he  says,  should  not 
be  operated  on  for  fear  of  the  neighbouring  arteries. 

The  practice  of  resection  thus  kno'wn  to  and  adopted,  by  the  ancients,  and 
mentioned  by  the  Ai’abian  writers  of  the  middle  ages,  fell  completely  into 
disuse,  and  seems  entirely  to  have  been  forgotten  until  the  middle  of  the  last 
centuiy,  when  occasional  notices  of  its  adoption  appear  in  Surgical  essays.  It 
was  first  employed  in  cases  of  compound  fractures  and  dislocations  of  joints. 
In  military  practice,  the  Surgeon,  in  two  or  three  instances,  picked  out  and 
cut  away  fragments  of  the  bones  forming  the  wrist-,  elbow-,  shoulder-,  and  ankle- 
joints  when  shattered  by  gun-shot.  This  early  revival  of  resection  involved 
no  principle  of  treatment : imperfect  operations  being  had  recourse  to  on  the 
field  of  battle  simply  as  a matter  of  convenience  in  particular  cases.  The 
Surgeons  who  performed  them  did  not  recognize  any  new  rule  of  practice  as 
being  involved  in  these  chance  ju’ocedures. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in  com- 
pound dislocation  were  fairly,  delibei-ately,  and  successfully  removed,  appears 
U)  have  occurred  to  Cooper  of  Bungay,  before  or  at  latest  about  the  middle  of 
the  last  century.  The  precise  date  of  this  case  is  unknown  ; but  Gooch  writing 
in  1758,  says  that  it  occurred  “ mauy  years  ago  ; ” that  the  ends  of  both  tibia 
and  fibula  were  sawn  off  in  a compound  luxation  of  the  ankle  ; that  the  limb 
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was  preserved,  and  was  .so  useful  that  the  patient  was  aljle  to  walk  and  "aiii 
his  liveliliood.  ^ 

In  or  about  the  year  17")8,  Wainman  of  Shripton  sawed  off  the  lower  end  of 
the  hnmerus  in  a case  of  compound  dislocation  of  the  ell)Ow-joint  with  perfect 
success,  the  patient  recovering  with  an  arm  as  moveable  “as  if  nothing  had 
ever  been  amiss  ; ” and  his  example  was  shortly  afterwards  followed  by  'Tyne 
of  Gloucester,  who  in  a similar  case  removed  two  and  a half  inches  of  the 
lower  end  of  the  humerus.  From  this  period,  the  operation  of  excision  of  the 
articular  ends  of  bones  in  cases  of  compound  dislocations  and  fractures  into 
joints  became  an  established  practice,  and  was  extensively  adopted  l)y  Percy 
in  France,  who,  in  1794,  exhibited  to  Sabatier  nine  soldiers  in  whom  he  had 
successfully  excised  the  head  of  the  humerus  for  gun-shot  injury  ; by  Bilguer 
in  Germany,  by  Hey  of  Leeds,  and  by  numerous  other  Surgeons  in  this 
country  and  abroad. 

The  first  case  in  which  a methodical  attempt  at  resection  for  disease  of  the 
articular  end  of  a bone  was  made  occurred  to  White  of  Manchester  in  1708, 
who  thus  removed  a large  portion  of  the  upper  part  of  the  humerus,  though 
it  is  doubtful  whether  he  actually  excised  the  head  of  the  bone.  However  this 
may  be,  he  had  j)reviously  satisfied  himself  by  experiments  on  the  dead  body 
that  this  operation  was  practicable.  Although  the  head  of  the  humerus  may 
not  have  been  removed  by  White  in  this  case,  it  certainly  was  three  years  later 
by  J.  Bent  of  Newcastle,  who  in  1771  excised  by  a formal  and  pre-arranged 
operation  the  carious  head  of  the  humerus  with  complete  success.  His  : 
example  was  followed  in  1778  by  Orred  of  Chester,  who  also  operated  suc- 
cessfully in  a similar  case.  About  the  same  time,  1775,  Justamond,  Surgeon 
to  the  Westminster  Hospital,  removed,  in  a case  of  disease  of  the  elbow-joint,  ; 
the  olecranon  and  two  inches  of  the  ulna.  | 

In  1762,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur  and  j 
tibia,  together  with  the  patella,  in  a man  affected  with  disease  of  the  knee-  i 
joint,  resulting  from  a fall  from  a horse.  Filkin  was  led  to  this  operation,  in 
consequence  of  having  experimentally  practised  it  on  the  dead  subject,  as  a 
substitute  for  amputation  of  the  limb,  to  which  the  patient  refused  to  submit. 
The  patient  recovered  rapidly,  had  a useful  limb  on  which  he  was  able  to  walk 
long  distances,  and  was  certainly  alive  nearly  thirty  years  afi;er  the  operation. 
This  remarkable  case  seems  to  have  attracted  little,  if  any,  attention,  and 
indeed  was  not  published  until  1790,  after  Park  of  Liverpool  brought  before 
the  Profession  his  second  successful  case  of  excision  of  the  Imee- joint,  which 
occurred  in  1789.  That  Sm’geon  had  performed  his  first  operation  of  this 
kind  most  successfully,  as  regarded  utility  of  limb,  in  1781,  apparently  without 
any  knowledge  of  the  operation  that  had  been  done  by  Filkin  nearly  twenty 
years  previously. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by  the 
Moreaus  in  France,  who,  between  the  years  1786  and  1789,  sent  various 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  with  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  almost  complete 
neglect  both  in  this  country  and  abroad  for  a period  of  nearly  forty  years, 
during  which  time  the  records  of  Surgery  do  not  contain  as  many  cases  in 
which  the  articular  ends  of  bones  were  excised  for  disease.  It  continued  in 
this  languid  state  until  1831,  when  it  received  a new  and  vigorous  impulse. 
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so  far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the 
publication  of  Symes’s  essay  on  that  subject,  and  by  the  practice  of  Liston 
some  years  subsequently  at  University  College  Hospital. 

In  184:0  these  operations  wore  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Fergnsson  ; and  although  excision  of  the  knee-joint  had  occasionally  been 
practised  by  Syme,  Crampton,  Textor,  Demme,  Heyfelder,  and  others,  it 
was  not  until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that 
it  came  to  be  extensively  practised.  Since  that  period,  the  operation  of 
excision  has  been  applied  to  almost  every  joint  within  reach  of  the  Surgeon’s 
knife. 

Before  proceeding  to  discuss  the  different  resections  in  detail,  we  must  endea- 
vour to  lay  down  some  general  rules  for  their  performance  in  those  cases  in 
which  alone  they  are  admissible. 

Indications  for  Excision. — The  excision  of  an  articulation  may  be  prac- 
tised for  the  following  reasons  : — 

1.  As  a substitute  for  amputation  in  cases  in  which  the  joint  is  so  extensivehj 
diseased,  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it 
■be  removed.  Here  a useful  limb  may  be  secured  by  the  sacrifice  of  the 
diseased  pai-t. 

2.  In  some  cases  of  articular  disease  in  which  amputation  u'ould  not  be  justi- 
fiable,  excision  may  be  done  in  order  to  hasten  the  cure,  and  thus  to  save  years 
of  suffering  to  the  patient. 

3.  Excision  may  be  done  in  cases  in  which  ani'putation  is  not  practicable ; 
■as  in  some  cases  of  disease  of  the  hip-joint  or  of  the  temporo-maxillary 
articulation. 

4.  As  a substitute  for  other  and  less  efficient  treatment,  in  order  to  restore  the 
vtihtjj  of  a limb  or  joint ; as  in  osseous  ankylosis  of  the  elbow,  or  in  faulty 
ankylosis  of  the  knee. 

5.  Excision  may  be  required  in  bad  cmnpound  dislocations  and  fractures  into 
joints,  especially  in  gun-shot  injuries  ; more  particularly  in  those  of  the  head 
af  the  humerus,  and  of  the  bones  entering  into  the  elbow- joint. 

As  a general  rule  excisions  are  required  only  in  those  cases  in  which  the 
articular  ends  of  the  bones  are  diseased  either  primarily  or  secondarily.  If 
only  the  soft  structures  of  a joint  be  involved,  it  usually  happens  that,  without 
ihe  necessity  of  resection  or  operation  of  any  kind,  a useful  limb  will  result — 
.11  the  upper  extremity,  with  fair  mobility  of  the  articulation  ; in  the  lower, 
with  more  or  less  complete  ankylosis,  sufficient  for  a fair  basis  of  support.  But 
when  the  constitution  is  very  strumous,  or  the  bones  are  primarily  or  exten- 
fively  affected,  we  can  scarcely  expect  that  the  limb  Avill  recover  to  such  an 
extent  as  to  become  useful. 

In  determining  the  necessity  of  excision  the  circumstances  of  the  patient 
must  be  taken  into  consideration.  Among  the  upper  classes  who  can  enjoy  all 
:he  advantages  of  good  food,  change  of  air  and  careful  nursing,  it  is  rarely 
aeces.sar}'  to  excise  a joint,  and  the  operation  should  never  be  undertaken  till 
prolonged  efforts  have  been  made  to  obtain  a cure  liy  other  means.  In  hospital- 
practice,  on  the  other  hand,  we  have  to  deal  with  patients  whose  circumstances 
make  it  almost  impossible  for  them  to  receive  the  prolonged  attention  essential 
to  the  recovery  of  a chronically  di.sea.sed  joint,  and  in  them  the  excision  may 
often  with  advantage  be  performed  even  at  an  early  period. 
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Conditions  of  Succkss— For  resection  to  succeed,  the  following  condi- 
tions appear  to  me  to  be  necessary. 

1.  The  disease  should  not  he  too  extensive,  so  that  its  removal  would  entail 
such  ail  amount  of  mutilation  of  tlic  limb,  as  to  render  it  less  useful  to  the 
patient  than  an  artificial  member  would  be.  This  is  esfiecially  important  in 
the  lower  extremity.  If  the  bones  be  so  extensively  affected  as  to  require  to 
be  considerably  shortened  by  several  inches— a limb  would  be  left,  which, 
instead  of  serving  as  a proper  basis  of  support  to  the  patient,  .would  be  only  a 
useless  incumbrance.  In  the  upper  extremity,  length  and  strength  are  of  less 
consequence  than  in  the  lower  ; the  preservation  of  the  hand  is  the  chief  thing 
to  aim  at,  and,  if  this  be  effected,  the  bones  may  be  encroached  on  to  a greater 
extent  than  is  proper  in  the  lower  limb. 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to  become 
chronic  before  any  operation  is  undertaken  : for  this  there  are  two  reasons. 
First,  in  the  acute  stage  of  disorganization  of  a joint,  it  is  not  always  possible 
to  say,  however  unpromising  the  case  may  appear,  whether  ankylosis  may  not 
result,  so  that  as  useful  a limb  would  be  left  as  could  be  obtained  by  resection. 
And,  secondly,  if  the  joint  be  excised  whilst  acute  and  active  disease  is  going 
on,  inflammation  and  diffuse  suppuration  of  the  medullary  canal  are  liable  to 
set  in — a condition  very  apt  to  be  followed  by  pyaemia.  In  the  only  fatal 
instances  of  resection  of  the  elbow- joint  that  I have  witnessed,  death  resulted 
from  this  cause  ; the  operation  having  been  performed  whilst  the  articular 
affection  was  acute. 

3.  The  soft  parts  about  the  joint  must  be  in  a sufficiently  healthy  state.  There 
are  two  morbid  conditions  connected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated 
by  sinuses,  and  so  adlierent  to  the  bones,  that  an  insufiicient  covering  would 
be  left.  Or,  secondly,  the  long-continued  existence  of  strumous  disease  in 
joints  and  bones  may  give  rise  to  great  infiltration  of  the  tissues  around  the 
articulation  with  chronic  inflammatory  products  often  in  a state  of  fatty  degene- 
ration or  containing  tubercular  centres  either  caseating  or  softening.  The 
tissues  in  this  state  are  incapable  of  healthy  repair.  Cj^’onic  abscesses  form, 
leaving  sinuses  when  they  discharge  their  contents,  and  the  integuments 
become  blue  and  doughy  ; and  the  soft  parts  around  the  seat  of  operation 
fall  into  a state  of  strumous  disorganization,  that  prevents  ahke  the  forma- 
tion of  a false  joint,  osseous  ankylosis,  or  the  healing  of  the  wound,  and 
thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even  though 
this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  be  peculiarly 
loose,  owing  to  softening  and  disorganization  of  ligamentous  and  tendinous 
structures,  excision  is  not  very  likely  to  succeed,  especially  in  the  ankle  or 
knee. 

4.  The  state  of  the  patient's  constitution  must  necessarily  influence  the  ; 
Surgeon  materially  in  his  determination  whether  to  resect  or  to  amputate.  If  ; 
the  constitution  be  tolerably  sound,  or  even  if  the  general  health  have  given  ; 
way  as  the  simple  consequence  of  pain,  irritation,  and  continued  discharge,  j 
resection  will  have  a fair  prospect  of  success.  In  fact,  when  the  patient  is  j 
hectic  in  consequence  of  continued  sujipuration,  the  removal  of  the  joint  or  j 
bone  that  maintains  it  may  be  advantageously  practised.  But  if  the  patient 
is  suffering  ft’om  septic  fever  in  consequence  of  the  absorption  of  tlie  discharges 
from  ill-drained  cavities  opening  on  the  surface  by  narrow  sinuses,  the  o]ieration  [ 
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is  likely  to  occasion  osteomyelitis  and  pya3inia,  and  is  not  a safe  measure  until 
the  constitutional  disturbance  has  been  relieved  by  making  free  incisions, 
and  providing  good  drainage.  These  incisions  should  be  so  placed  as 
not  to  interfere  with  subsequent  excision.  Again,  if  the  constitution 
appear  to  be  very  much  broken  down,  the  patient  being  anrnmic,  wasted  or 
cachectic,  especially  if  there  be  an  evening  elevation  of  temperature  with  no 
suppuration  in  the  joint  to  account  for  it,  excision  of  the  larger  joints,  as  the 
knee  and  hip,  is  not  desirable,  as  it  is  very  probable  that  the  patient  is  suffering 
from  general  tuberculosis.  If  the  patient  be  very  highly  strumous,  or  decidedly 
phthisical,  there  will  be  little  prospect  of  his  being  able  to  bear  up  through  the 
long  convalescence  that  often  follows  resection.  The  earlier  stages  of  pul- 
monary phthisis,  if  unaccompanied  by  distinct  elevation  of  temperature,  need  not 
be  a bar  to  the  operation.  In  such  cases  I have  several  times  had  occasion  to 
observe  that  the  general  health  improved  rapidly  after  removal  of  the  local 
disease.  Extensive  albuminoid  degeneration  of  the  liver  and  other  viscera  is 
always  a serious  obstacle  to  excision,  although  amputation  may  sometimes  be 
safely  practised. 

5.  The  extremes  of  life  are  unfavourable  to  resections.  In  very  early  child- 
hood, these  operations  are  seldom  necessary  ; the  natural  processes  usually 
sufficing,  with  very  little  assistance,  to  eliminate  diseased  bone,  and  the  dis- 
organized joints  admitting  readily  enough  of  ankylosis.  If  the  disease  be  too 
severe  for  this,  it  will  usually  be  found  to  be  associated  with  so  strumous  a 
constitution  as  to  interfere  with  healthy  reparative  action  of  any  kind.  Another 
serious  objection  to  these  operations  in  young  children  is  that,  should  the 
epiphyses  be  removed,  the  development  of  the  limb  will  be  to  a great  extent 
arrested.  At  advanced  periods  of  life,  destructive  joint-disease  is  not  very 
common,  and  when  it  does  happen,  it  is  generally  in  constitutions  not  fitted 
to  stand  up  against  the  prolonged  di’ain  consequent  on  these  operations.  It 
is  at  the  early  adult  age,  when  the  diseases  most  frequently  occur  that  rendei’ 
resections  necessaiy,  that  these  operations  are  best  borne. 

Repair  after  Excision. — The  mode  of  repair  after  resection  differs 
according  to  the  circumstances  of  the  operation. 

When,  as  very  commonly  happens  in  cases  of  necrosis,  the  periosteum, 
thickened,  infiltrated,  and  loosened,  can  readily  be  detached,  or,  indeed,  is 
already  separated,  without  injury  to  itself,  from  the  dead  bone,  reproduction  of 
new  osseous  tissue  to  a very  considerable  extent  may  be  expected.  My  own 
observations  on  the  fibula,  tibia,  and  uhia,  and  those  of  Ollier  and  Maisonneuve, 
prove  the  importance  of  the  periosteum  as  an  organ  of  repair  after  the  extrac- 
tion of  a dead  shaft  or  bone  from  within  it.  Repair  in  this  way  is,  I believe, 
chiefly  to  be  looked  for  in  the  shafts  of  the  long  bones  ; although  some 
Surgeons,  as  Annandale  of  Edinburgh,  have  described  the  os  calcis  as  having 
been  reproduced  after  subperiosteal  excision.  The  remarkable  osteogenetic 
properties  possessed  by  the  periosteum  have  been  fully  and  conclusively  esta- 
blished by  the  experiments  and  observations  of  Ollier.  He  has  shown  that  a 
bone  is  much  more  rapidly  and  perfectly  reproduced  after  removal,  if  the 
periosteum  be  left,  than  if  it  be  removed,  and  he  states  that  the  osteogenetic 
properties  of  this  membrane  are  greater  in  the  long  than  in  the  short  bones. 
He  is  of  opinion  also  that  resectioiis  performed  by  the  subperiosteal  method 
leave  better  results,  so  far  as  the  shape  and  foi’ination  of  the  new  joint  are 
concenied,  than  if  this  membrane  be  sacrificed.  These  observations,  indeed 
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conclusively  establish  the  importance  of  making  in  all  eases  every  effort  to 
preserve  the  periosteum  during  a resection. 

Wlieii  a sliort  bone,  as  tlie  os  calcis,  has  been  entirely  removed,  ^Yitll  its 
periosteum  attached,  it  is  never  of  course  regenerated,  but  its  place  is  occupied 
by  a thick,  firm,  fibrous  cicatrix. 

In  some  cases  in  which  a considerable  portion  of  the  diaphysis  of  a long 
bone  is  taken  away,  repair  may  be  imperfectly  accomplished  owing  to  slough- 
ing of  the  periosteum.  In  a case  of  this  kind  in  which  two-tliirds  of  the 
shaft  of  the  humerus  was  lost,  Macewen  succeeded  in  obtaining  complete 
restoration  by  transplantation  of  small  fragments  of  bone  obtained  from  the 
wedge-shaped  pieces  cut  out  of  different  patients  for  the  cure  of  rickety  curves 
in  the  tibia.  The  fragments  measured  about  two-fifths  of  an  inch  in  length 
and  thickness,  and  the  operation  was  performed  with  antiseptic  precautions. 
This  ingenious  mode  of  treatment  certainly  deserves  a further  trial. 

When  a joint  has  been  excised,  either  osseous  or  ligamentous  ankylosis  may 
take  place  or  a false  joint  may  be  formed,  and  the  Surgeon  should  endeavour 
to  secure  the  form  of  union  most  suitable  to  the  case.  Thus,  when  the  knee 
has  been  excised,  as  a sound  and  firm  limb  is  desirable,  osseous  ankylosis 
should,  if  possible,  be  brought  about ; whilst  in  the  upper  extremity  mobility 
is  of  more  importance  than  strength,  and  we  consequently  aim  at  obtaining 
firm  fibrous  ankylosis,  allowing  of  some  mobility  at  the  wrist  and  a false  joint 
at  the  elbow.  In  fibrous  ankylosis,  the  opposed  bony  surfaces  are  united  to 
each  other  by  dense  fibrous  tissue.  In  a false  joint  the  ends  of  the  bones 
become  rounded  and  covered  by  a layer  of  fibroid  tissue  almost  resembling 
cartilage  in  density  and  smoothness,  and  are  miited  by  a capsule  of  fibrous 
tissue  resembling  normal  ligaments  in  structure.  The  inner  surface  of  this 
capsule  is  smooth  and  imperfectly  covered  by  flattened  cells,  and  thus  some- 
what resembles  a synovial  membrane,  but  the  cavity  is  moistened  with  serous 
fluid  such  as  is  found  in  false  burste  and  not  true  synovia.  The  muscles  that 
are  naturally  connected  with  the  articular  ends  that  have  been  removed  form 
new  attachments  to  the  bones  either  directly  or  by  means  of  the  fibrous  cap- 
sule of  the  false  joint. 

The  question  as  to  the  arrest  of  the  development  of  the  boue,  and  conse- 
quently of  the  whole  limb  on  which  an  operation  of  excision  has  been 
performed,  is  one  of  gneat  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a bone  is  carried  on  chiefly  through  the 
medium  of  the  layer  of  cartilage  by  which  the  epiphysis  is  attached  to  the 
shaft,  and  which  does  not  become  ossified  until  the  bone  has  attained  its  full 
length.  It  has  further  been  pointed  out  by  Humphry,  that  the  two  epiphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development, 
ihat  which  unites  last  taking  the  greater  part.  Thus  the  upper  epiphysis  in 
the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and  femur,  are  the 
more  important  in  this  respect.  If,  therefore,  in  an  excision  practised  on  a 
growing  child,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone  will  be  arrested  proportionately  to  the  share  that  the  epiphysis 
which  is  removed  takes  in  the  development  of  the  bone.  And  if  that  epiphysis 
on  which  the  length  of  the  bone  is  chiefly  dependent,  be  removed, — as  for 
instance,  the  upper  epiphysis  of  the  tibia  and  humerus,  or  the  lower  epiphysis 
of  the  thigh-bone — the  development  of  the  limb  will  be  very  considerably 
interfered  with. 
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In  the  adult,  after  ossification  is  completed,  the  epiphysis  loses  its  iinport- 
I ance  as  an  organ  of  growth  ; and  may  be  removed,  if  necessary,  without 
: interfering  with  the  subsequent  length  of  the  limb,  except  to  the  extent  of  its 

i i*emoval. 

Instruments. — The  instruments  required  for  resection  are  of  a somewhat 
varied  character : strong  scalpels  and  bistouries,  straight  and  sharp-pointed. 
In  addition  to  these  I have  found  a strong-backed,  probe-pointed  bistoury  with 
I a limited  cutting  edge,  of  great  utility  in  clearing  the  bones.  Periosteal 
1 ; elevators  of  various  forms  are  necessary  if  the  operation  is  to  be  performed 
f ■ subperiosteally.  The  pliers  should  be  of  various  sizes  and  shapes  (Figs.  508  to 
i 511),  and  gouges  will  be  found  useful  for  scooping  out  suspicious  patches  on 
) I the  cut  osseous  surfaces.  For  ordinary  purposes,  a small  broad  amputating 
jt  saw  will  be  found  the  most  convenient  instrument  for  dividing  the  bones  ; but 
I in  some  cases  a narrow  keyhole  saw,  or  that  introduced  by  Butcher  (Fig.  533), 


Fig.  533. — Butclier’.s  Saw. 


will  answer  best.  The  last-named  instrument  is  especially  useful  when  it  is 
intended  to  cut  the  bone  obKquely,  or  when  the  space  is  limited  ; for,  as  the 
blade  is  narrow  and  its  angle  can  be  changed  at  pleasure,  any  required  direc- 
tion can  be  communicated  to  the  cut.  I ahnost  invariably  use  it  in  preference 
to  all  others  in  resections.  But  some  Surgeons  prefer,  especially  in  resection 
of  the  knee-joint,  a short  and  very  broad-bladed  saw,  the  blade  being  of 
breadth  greater  than  the  whole  thickness  of  the  bone  to  be  divided.  The 
chain-saw  is  perhaps  not  used  so  frequently  as  it  might  be. 

Operation. — The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections  ; but  there  are  some  general  rules  that  may  be  laid  down 
as  applicable  to  all  cases. 

1.  The  incisions  through  the  soft  parts  should  be  sufficiently  free  to  expose 
thoroughly  the  bones  to  be  removed.  By  making  them,  as  far  as  practicable, 
parallel  to  tendons,  blood-vessels,  and  nerves,  parts  of  importance  may  readily 
be  avoided. 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge  may  be 
applied  to  any  carious  cavities  or  patches  that  appear  upon  the  surface  of  the 

' freshly-cut  bone  ; and,  in  this  way,  shortening  of  the  bone  by  the  saw  may  be 
: materially  avoided. 

3.  In  young  children  the  epiphysis  should,  if  possible,  not  be  entirely  re- 
moved, as  it  is  on  the  growth  of  this  portion  of  bone,  or  rather  on  that  of  the 
epiphyseal  cartilaginous  layer  adjoining  the  shaft,  that  increase  in  length  of 
the  bone  is  mainly  dependent. 
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4.  In  adults  in  whom  tlie  bone  lias  attained  its  full  length,  the  epiphysis 
may  be  more  freely  removed,  if  necessary.  But  the  shaft  should  not  be 
enci’oached  upon  if  it  can  be  possibly  avoided,  and  especial  care  should  lie  | 
taken  not  to  open  the  medullary  canal. 

0.  The  periosteum  should  bo  carefully  preserved,  being  stripped  off  the  bone  ‘ 
where  it-  is  thickened  and  loosened,  and  manipulated  very  gently,  so  that  its 
vitality  may  be  impaired  as  little  as  possible. 

6.  It  is  of  great  importance  not  to  confound  bone  softened  by  inflammation, 
but  otherwise  healthy,  or  roughened  by  the  growth  of  osteophytes,  with  that 
which  is  carious  or  necrosed. 

7 . Skin,  however  redundant,  should  seldom  if  ever  be  cut  away.  The  flaps, 

at  first  too  large,  soon  shrink  down  to  a proper  size,  and,  if  trimmed,  are  very  f 
apt  to  become  too  scanty. 

8.  In  cases  of  ordinary  white  swelling,  the  pulpy  granulation-tissue  occupy-  , 

ing  the  site  of  the  synovial  membrane  should  be  removed  as  thoroughly  as  ■ 

possible,  partly  by  scraping  with  a sharp  spoon  and  partly  by  forceps  and  \ 

scissors. 

9.  After  the  operation,  if  the  skin  were  previously  unbroken,  the  wound  | 

may  be  treated  by  any  of  the  antiseptic  methods  already  described  in  the 
chapter  on  Wounds,  the  edges  being  brought  together  as  accurately  as  pos-  | 

sible  and  proper  provision  made  for  drainage  by  the  insertion  of  tubes.  If  j 

sinuses  exist  and  the  discharges  are  not  aseptic  at  the  time  of  the  operation,  i 

an  attempt  should  be  made  thoroughly  to  disinfect  the  wound.  For  this 
purpose  the  sinuses  should  be  scraped  with  a sharp  spoon  and  afterwards 
syringed  through  with  a solution  of  chloride  of  zinc  (gr.xx.  to.  3].)  or  tincture 

of  iodine  (5ij.  to  Oij.).  The  whole  wound  should  also  be  washed  with  the 
same  solution,  and  afterwards  treated  by  some  antiseptic  method.  Thorough 
drainage  and  antiseptic  treatment  have  of  late  years  greatly  diminished  the 
death-rate  of  excisions  in  general,  and  especially  of  the  knee.  After  the 
dressing  is  applied,  the  limb  must  be  placed  on  a pillow  or  a well-padded 
splint  according  to  the  joint  operated  on.  As  healing  progresses,  great  1 
attention  must  be  paid  to  position. 

10.  The  constitutional  after-treatment  should  be  nourishing  or  stimulating.  . 
As  there  may  be  a great  drain  on  the  system  should  profuse  suppuration  set 
in,  and  a prolonged  confinement  to  bed,  the  strength  must  be  kept  up  under 

it  by  good  diet.  These  operations  are  always  serious ; in  many  cases  fully  as 
much  so  as  the  amputation  of  a corresponding  part,  or  even  more  so,  owing 
to  the  large  wound  that  is  often  inflicted  in  the  more  extensive  division  of  the 
bones  ; to  the  necessity  of  making  the  incisions  in  the  midst  of  diseased  or 
injured  structures  ; and  to  the  more  prolonged  character  of  the  after-treat- 
ment. 

11.  Should  caries  or  necrosis  return  after  the  operation,  secondary  resection 
may  be  required.  This  I have  done  successfully  at  the  hip,  shoulder,  and 
elbow- joints.  In  the  elbow,  in  one  case  I performed  a third  resection  with 
perfect  success  ; the  two  previous  operations,  which  had  been  performed  by 
other  and  different  Surgeons,  having  failed.  The  success  of  these  secondary  1 
resections  will  necessarily  be  greatly  dependent  on  the  possibility  of  establish-  : 
ing  an  improved  state  of  the  patient’s  constitution. 
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EXCISIONS  IN  THE  UPPER  EXTREMITY. 

The  whole  of  the  upper  extremity  is  suhscryient  to  the  hand.  It  is  to 
jr  render  this  more  widely  useful  as  an  organ  of  prehension  and  of  touch  that  tlie 
|>  shoulder,  the  elhow,  and  the  wrist-joints  are  endowed  with  yaried  and  extensiye 
hmoyements.  But  the  moyements  of  each  one  of  these  joints  so  supplement 
It  those  of  the  others,  that  any  one  articulation  may  be  removed,  and  yet  the 
ll:  limb  be  left  with  a sufficient  range  and  variety  of  movements  to  render  the 
]!:  hand  useful  for  all  the  ordinary  puiposes  of  life.  The  limb  may  be  shortened, 
(iand  it  may  be  weakened ; and  yet,  if  sufficient  length  and  strength  be  left  to 
enable  the  individual  to  use  his  hand,  an  immense  gain  will  result.  The  limb 
! mthout  the  hand  would  be  a comparatively  useless  appendage.  The  hand  left 
; in  its  integi'ity  is  useful  in  a great  variety  of  ways,  however  mutilated  the 
other  parts  of  the  upper  extremity  may  be.  Hence,  j^rovided  the  Surgeon  can 
U save  the  hand,  he  need  not  hesitate  to  sacrifice  other  portions  of  the  limb ; and 
I:,  the  shoulder,  elbow,  or  wrist,  may  be  removed,  and  the  patient  left  in  the 
[r  possession  of  a most  useful  and  efficient  member ; shortened,  it  is  true,  and  to 
Is  a certain  extent  cmdailed  in  its  movements,  but  possessing  all  the  delicate  and 
|ii  intricate  motions  of  the  hand  in  full  perfection  and  freedom. 

Shoulder- JOINT. — Excision  of  the  shoulder- joint  may  be  required  for  two 
|g  conditions  : 1.  Disease,  and  2.  Compound  and  Comminuted  Fracture  of  the 
[articulation. 

1,  Excision  for  Disease. — For  disease,  excision  is  not  so  commonly 
required  in  this  as  in  many  other  articulations  ; primary  disease  of  the  soft 
articular  structures  of  this  joint  not  being  very  frequent,  and,  when  it  happens, 
usually  terminating  in  fibrous  ankylosis,  wdthout  suppuration.  When  carious 
and  necrosed  bones  are  met  with  about  the  shoulder,  it  will  frequently  be 
B found  that  the  coracoid  or  acromion  processes,  or  the  scapular  spine,  are 
pat  fault  rather  than  the  osseous  structures  of  the  joint  itself.  In  some  cases 
a small  sequestrum  lying  in  a carious  cavity  in  the  head  of  the  humerus  may 
ll  be  removed  by  slitting  up  sinuses,  without  the  necessity  of  excising  the  head 
of  the  bone. 

TMien  excision  is  required  for  disease  of  the  shoulder-joint,  it  is  usually  for 
[ caries  commencing  in  the  head  of  the  humerus,  especially  in  children  and  yomig 
i adults.  In  these  cases  it  will  be  usually  found  that  the  glenoid  cavity  is 
[affected  secondarily,  and  to  so  limited  an  extent  that  it  readily  recovers  when 
h.  the  irritation  caused  by  the  friction  of  the  head  of  the  humerus  against  it  is 
p removed.  Although  in  sarcomata  of  the  upper  end  of  the  humerus  excision 
r has  been  practised,  this  operation  is  not  usually  advisable  in  such  cases, 
p Bickersteth  has  successfully  removed  the  head  of  the  humerus  for  exostosis. 
|lln  cases  of  intracapsular  fracture  through  the  neck  of  the  humerus,  with 
i detachment  of  the  head  of  the  bone,  disorganization  of  the  joint  has 
resulted.  This  has  been  laid  open,  and  the  loose  head  of  the  bone  removed 
iin  two  instances  by  Brainard  of  Chicago  ; the  patients  recovering  with  useful 
[limbs. 

Operation. — Partial  Excision  of  the  head  of  the  hnmenis  in  some  cases 
of  caries  has  been  practised  by  slitting  up  sinuses  and  the  application  of  the 
gouge  or  sharj)  spoon  to  the  diseased  osseous  surface.  Occasionally,  as  in  cases 
|r  reported  by  Fergusson  and  Scdillot,  these  operations  have  been  attended  by 
successful  results.  But  not  unfrequently  they  fail  in  effecting  a cure,  the 
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disease  extending,  and  tlie  sinuses  not  licaling,  so  that  eventually  excision  of 
the  whole  of  the  diseased  head  of  the  hone  has  been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation  usually 
rc(juircd.  It  may  be  practised  in  several  different  ways — the  lines  of  incision 
through  the  soft  parts  being  varied  according  to  the  conditions  of  the  case,  jjj 
They  are  most  commonly  made  on  the  front  or  outer  side'of  the  joint  through  i 
the  deltoid  muscle,  but  in  exceptional  cases  the  head  of  the  bone  may  be  . 
removed  from  behind.  Excision  may  be  performed  by  the  single  longitudinal  i 
or  its  modifications  the  “|  or  T-sbaped  incision,  or  by  a U-shaped  incision  or  * 
flap-operation. 

The  operation  by  the  single  longitudinal  incision  may  be  performed  as  follows.  \ 
The  patient  lying  on  his  back,  with  his  shoulder  slightly  projecting  over  the  i 
edge  of  the  table,  the  Surgeon  enters  the  knife  to  the  outside  and  above  the  i 
coracoid  process,  about  half  an  inch  below  the  clavicle,  and  can-ies  it  directly  j 
downwards  for  from  three  to  four  inches,  stopping  immediately  above  the  ; 
insertion  of  the  pectoralis  major.  The  first  incision  should  divide  the  skin  and  i 
fat,  and  pass  through  the  anterior  fibres  of  the  deltoid,  so  that  when  the  wound 
is  held  open  the  capsule  of  the  shoulder- joint  comes  into  \dew.  This  incision 
is  immediately  external  to  the  cephalic  vein,  which  should  not  be  wounded,  and 
divides  no  important  artery  or  nerve.  The  wound  being  now  held  open  with 
blunt  hooks  or  copper  spatulm  (Fig.  534),  the  bicipital  groove  should  be  felt 
for  between  the  great  and  small  tuberosities  of  the  humerus.  A longitudinal 
incision  is  then  made  firmly  on  to  the  bone  along  the  inner  side  of  the  groove, 
dividing  the  periosteum  covering  the  head  of  the  bone,  and  the  capsule  as  far  ^ 
as  the  margin  of  the  glenoid  ca\dty.  If  the  long  tendon  of  the  biceps  be  still 
undestroyed  by  the  disease  it  must  be  turned  out  of  the  groove  and  held  to  the  i 
outer  side  in  a blunt  hook.  The  assistant  then  rotates  the  arm  forcibly  out- 
wards, so  as  to  bring  the  small  tuberosity  well  into  the  wound,  and  the  Surgeon 
separates  the  tendon  of  the  subscapularis  and  the  periosteum  from  the  bone  , 
with  a periosteal  elevator.  In  most  cases  of  disease  of  the  joint  this  can  l)e  ; 
done  without  great  difficulty,  as  the  adhesion  of  the  tendon  to  the  bone  is  > 
loosened  by  the  inflammation.  Should  the  adhesion  of  the  tendon  be  too  finn  ' 
to  allow  of  its  being  stripped  off  with  the  elevator  the  knife  must  be  used,  but  ' 
care  should  be  taken  to  shave  the  capsule  off  in  such  a way  as,  if  possible,  to  . 
leave  it  still  connected  with  the  periosteum  covering  the  upper  part  of  the  ■ 
humerus.  The  arm  then  being  rotated  inwards,  and  the  limb  allowed  to  fall 
over  the  edge  of  the  table,  the  three  muscles  inserted  into  the  great  tuberosity  ' 
are  separated  from  the  bone  in  the  same  way  as  the  subscapularis.  During  this 
part  of  the  operation  the  biceps  tendon  must  be  drawn  to  the  inner  side  with  a 
blunt  hook.  The  assistant  then  forces  the  head  of  the  bone  up  into  the  wound 
whilst  the  Surgeon  separates  the  posterior  part  of  the  capsule  with  an  elevator, 
leaving  it  attached,  if  possible,  to  the  periosteum  below.  He  now  takes  the 
limb  in  his  own  hands,  and  having  the  soft  parts  well  retracted  he  pushes  the 
head  of  the  bone  out  of  the  wound  so  as  to  allow  the  easy  application  of  the 
saw  by  which  it  is  removed.  Should  the  parts  around  the  head  of  the  bone  be 
thickened,  and  unyielding,  more  space  may  be  gained  by  making  a short  cross  ; 
cut  at  the  upper  end  of  the  longitudinal  incision,  and  thus  converting  it  into  a 
modification  of  the  "1  or  T.  By  this  method  of  operating,  the  posterior  cir- 
cumflex artery  and  the  circumflex  nerve  are  not  divided,  and  but  few  vessels  | 
will  be  found  to  require  ligature.  The  fibres  of  the  deltoid  are  little  interfered  ■ 
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vith,  and  if  the  incision  he  not  carried  too  low,  the  insertion  of  the  pectoralis 
najor  will  be  at  most  only  partially  cut  through.  It  is  rcconiineiided  by 
5ome  Surgeons  to  make  a small  opening  behind  through  which  a draiiiage- 
' ube  can  be  passed,  emerging  a little  below  the  acromion.  In  doing  this  care 
nust  be  taken  to  keep  well  above  the  posterior  circumflex  arteiy.  By  this 
neaus  drainage  is  certainly  facilitated,  and  the  healing  of  the  anterior  Avound 
s hastened. 

Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
imputation  of  the  limb,  this  may  readily  be  done,  as  has  been  suggested  by 
>pence  of  Edinburgh,  by  carrying  the  knife  roimd  the  inner  side  of  the  limb. 
Old  so  detaching  the  member,  with  due  attention  to  those  points  in  comiection 


rith  the  axillary  artery  that  have  been  described  at  p.  74,  vol.  I.  The  result, 
s seen  by  the  annexed  drawing  (Fig.  535),  is  A^ery  satisfactory. 

The  elliptical  operation  of  excision  may  be  performed  in  the  foUoAving  way. 
A.  curved  incision  is  made,  commencing  at  the  posterior  part  of  the  acromion, 
eaching  doAvnwards  to  the  insertion  of  the  deltoid,  and  terminating  at  the 
:uter  side  of  the  coracoid  process.  By  a feAV  touches  of  the  scalpel,  a large 
.ap  composed  of  the  deltoid  muscle  may  thus  be  raised,  and  the  diseased 
.rticulation  fully  exposed.  As  in  the  operation  just  described,  an  attempt 
.hould  be  made  to  sa\’e  the  capsule  and  maintain  its  connection  Avith  the 
>erio8teum.  For  this  purpose  a longitudinal  incision  should  be  made  through 
he  capsule,  and  it  should  be  stripped  off  with  the  tendons  and  periosteum  by 
•leans  of  the  periosteal  elevator,  aided  by  the  Imife  when  necessary.  The  head 
>eing  pushed  out  may  then  be  removed  with  a narroAV  saAV.  The  shaft  of  the 
lumerus  should  be  encroached  upon  as  little  as  possible,  so  that  the  ann  may 
:ot  be  shortened  more  than  is  necessary. 

After  the  removal  of  the  head  of  the  bone,  the  glenoid  caAuty  must  be 
xamined.  If  this  be  merely  superficially  carious  it  may  be  let  alone,  but 
hould  it  be  more  deeply  diseased,  Avith  cavities  hollowed  out  in  it,  perhaps 
ontaining  sequestra,  the  diseased  part  must  be  removed  by  means  of  gouge- 
orceps  and  the  gouge,  care  being  taken  that  all  diseased  bone  is  thoroughly 
cooped  away.  After  the  opei’ation,  the  flap  must  be  laid  doAvn  and  retained 
n position  by  sutures,  and  a drainage-tube  inserted  behind. 

VOL.  II. 


Fig.  534. — Excision  of  Shoulder-joint. 
Longitudinal  Incision. 


Fig.  535. — Stump  after  Amputation  at  Shoulder- 
joint  by  Spence’s  method. 
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When  the  sinuses  open  entirely  Ixiliind  it  is  possible  to  excise  the  joint  In 
an  incision  made  through  the  posterior  fibres  of  the  deltoid,  commeiiciiij 
immediately  below  the  root  of  the  acromion,  and  carried  downwards  foj 
an  inch  and  a half  or  two  inches,  but  not  so  low  as  to  endanger  the  cir- 
cumflex nerve  and  artery.  The  space  thus  obtained  is  limited,  and  does  noi- 
allow  of  a methodical  sub-periosteal  excision  being  performed  as  above  described  I 
but  in  most  cases  the  capsule  is  softened  by  the  disease,  and  the  adhesion  of 
the  tendons  so  far  loosened  that  there  is  no  difficulty  in  forcing  the  head  of 


Fig.  536. — Excision  of  Shoulder-joint.  Elliidical  Inci.sion. 


the  bone  out  of  the  wound.  This  operation  was  performed  with  the  best 
results  a few  years  ago  by  Christopher  Heath  in  University  College  Hospital. 

After  excision  of  the  joint,  the  arm  must  be  well  supported  in  a sling,  the 
elbow  especially  being  raised.  A pad  should  be  placed  in  the  axilla  to  prevent 
the  tendency  of  the  pectoralis  major,  teres  major,  and  latissimus  dorsi  to  draw 
the  arm  inwards.  The  union,  which  is  by  granulation,  is  usually  slow,  and 
must  be  conducted  on  ordinary  principles. 

Result. — The  shoulder- joint  in  its  normal  condition  possesses  five  distinct 
movements  : 1.  Rotation ; 2.  Abduction  and  Elevation ; 3.  Adduction  ; 4 and 
5,  movements  in  the  antero-posterior  direction.  These  movements  vary 
greatly  in  importance  in  the  course  of  the  ordinary  affairs  of  life.  The  most 
useful  are  those  of  abduction,  and  the  two  in  the  autero-posterior  direction.  ^ 
These  are  requisite  in  all  ordinary  trades  and  for  the  guidance  of  the  hand  in 
most  of  the  common  occupations  of  life.  The  movements  of  elevation  are  > 
seldom  required,  except  by  those  who  follow  climbing  occupations,  as  sailors, 
bricklayers,  &c.  Now  the  mode  of  performing  the  operation,  as  well  as 
the  operation  itself,  will  materially  influence  these  different  movements. 
Thus,  if  the  deltoid  be  cut  completely  across  by  an  elliptical  incision,  the 
power  of  abduction  of  the  arm  and  of  its  elevation,  will  be  permanently  lost. 
If  its  fibres  be  merely  split  by  a longitudinal  incision  (Fig.  534),  they  may  be 
preserved  or  regained  in  great  part.  The  movements  of  rotation,  &c.,  which 
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re  dependent  on  the  actions  of  the  muscles  that  arc  inserted  into  the  tuher- 
isities  of  the  humerus,  are  usually  permanently  lost ; for  in  all  cases  of  caries 
if  the  head  of  the  humerus  requiring'  excision,  the  Surgeon  will  find  it  neces- 
ary  to  saw  through  the  bone  below  the  tuberosities — in  its  surgical,  and  not 
u its  anatomical  neck.  Hence  the  connection  of  the  supra-spinatus,  infra- 
pinatus,  and  teres  minor,  and  the  subscapularis  to  the  bone  will  all  be 
ejiiirated.  Should  the  Surgeon  succeed  however  in  maintaining  the  connection 
f the  capsule  of  the  joint  and  the  tendons  with  the  periosteum  by  adopting  the 
, ub-periosteal  method  of  operating  above  described,  the  divided  tendons  may 
>rm  new  attachments  to  the  humerus,  and  the  muscles  retain  their  functions 
j 1 a greater  or  less  degree.  Those  muscles  which  adduct  and  Avhich  give  the 
I utero-posterior  movements,  viz.,  the  coraco-brachialis,  the  biceps,  the  pectoralis 
■ ! lajor,  latissimus  dorsi,  and  teres  major,  will  all  be  preserved  in  their  integrity ; 

; nd  hence  it  is  that  the  arm,  after  this  excision,  is  capable  of  guiding  the  hand 
I i so  great  a variety  of  useful  mider-handed  movements.  In  the  case  of  a 
1 lan  whose  shoulder-joint  I removed  many  years  ago,  I last  saw  the  patient 
j bout  fifteen  years  after  the  operation  had  been  performed,  and  then  found 
1 latr  the  upper  end  of  the  humerus  had  been  drawn  up  underneath  and  between 
le  acromion  and  coracoid  processes,  Avhere  a false  joint  had  formed.  The  arm 
: -as  extremely  useful,  and  all  the  parts  below  the  elbow  were  well  developed. 

, 'he  upper  arm  was  shortened  by  two  and  a half  inches. 

; E.xcision  of  the  shoulder- joint  is  on  the  whole  a very  successful  operation, 
3 regards  life  as  well  as  limb.  Hodges  has  collected  50  cases  of  excision  of 
le  head  of  the  humerus  for  disease : of  these,  8 died  and  42  recovered  from 
j le  operation.  Of  these  8 deaths,  3 only  occurred  before  the  third  month, 

i id  3 were  from  phthisis.  In  2 only  of  the  cases  did  the  deaths  appear  to 

I ave  been  directly  occasioned  by  the  operation.  In  but  17  of  these  50  cases 
: i as  the  glenoid  cavity  interfered  with;  but  it  is  a remarkable  circumstance 

J i lat  in  no  fewer  than  7 out  of  the  8 fatal  cases  this  cavity  was  diseased,  and 

■ squired  either  gouging,  excising,  or  cauterisation.  Thus  it  would  appear  that 
le  chance  of  a fatal  termination  is  greatly  increased  by  the  implication  of  the 
I enoid  cavitv. 

1 . 2.  Excision  for  Compound  and  Comminuted  Fracture. — When  exci- 
i on  of  the  shoulder- joint  is  required  for  compound  and  comminuted  fr’acture 
T-  om  gun-shot  injury,  the  operation  is  of  a less  formal  character.  The  bullet- 
f I lies  must  be  laid  fr-eely  open  in  a longitudinal  direction,  or  the  deltoid  even 
f;  it  across  at  its  superior  attachment,  all  loose  splinters  removed,  and  the 
.gged  and  spiculated  ends  of  bone  cut  off  with  pliers  or  narrow  saw  ; especial 
/ ire  being  taken  in  manipulating  towards  the  inner  and  under  sides  of  the 
!;  int,  in  the  vicinity  of  the  plexus  of  nerves  and  large  vessels.  Without  going 
> ick  to  the  earlier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the 
! tter  part  of  the  last  century,  who  frequently  practised  this  operation  with  the 
' ippiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 

• mionstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
npntution  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
id  nerv'es  are  intact.  Hodges  states  that  in  DO  recorded  cases  from  all 

- lurces  there  were  25  deaths,  or  a mortality  of  2G  per  cent.  Put  iii  the 
■I  rimean  war  the  result  was  much  more  satisfactoiy.  Thus  Paudens  relates 

* t cases  occurring  in  the  Crimea,  with  only  1 death  ; and  in  the  Pritish 
•)  -my,  of  14  cases,  12  recovered  ; whilst  of  GO  amputations  at  the  shoulder- 
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joint  19  were  fotal.  In  the  American  war,  the  mortality  in 


r>7; 


excision  of  the  shoulder-joint  was  at  the  rate  of  32’5  per  cent. 


cases  off 
Primary  I 


excisions  were  mure  successful  than  secondary  : the  percentage  of  mortality  in 
the  former  (252  in  numher)  being  23-3,  and  in  the  secondary  (393  in  number) i 


38-G. 


enj- 

bq 


Excision  of  the  Scapula,  partial  or  complete,  may  be  reejuired  for  caries,, 
necrosis,  or  tumour  of  that  bone.  Caries  and  necrosis  do  not  very  commonly i 
affect  the  scapula  primarily.  When  the  bone  becomes  the  seat  of  these| 
diseases,  it  will  generally  be  found  that  the  acromion  and  the  spine  are  the} 
parts  affected.  In  such  cases  the  progress  of  disease  is  usually  very  slow,  aiidl 
it  will  generally  be  found  that  the  carious  bone  may  be  effectually  gouged  out, 
or  the  sequestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  the 
diseased  osseous  surface  by  irregular  and  informal  operations.  The  whole 
bone  has,  however,  become  affected  by  necrosis,  dry  caries,  and  chronic  inflam 
mation  to  an  incurable  extent.  In  two  instances  the  whole  bone  has  bee; 
excised  for  disease  of  this  kind  following  amputation  at  the  shoulder-joint  fo; 
caries  of  the  humerus.  The  operators  were  Rigaud  of  Strasburg,  and  Fergusson4 
Both  cases  did  well. 

The  preservation  of  the  arm  after  removal  of  the  scapula  is  a matter  of  veiyj, 
considerable  importance.  The  Surgeon  who  first  ventured  on  the  bold  opera-js 
tion  of  Removal  of  the  Whole  Scapxila  was  Gumming,  in  1808.  Gaetanij; 
Bey,  in  1830,  first  amputated  the  arm  and  then  proceeded  to  extirpate  thi 
shoulder-blade.  In  1819  Liston  removed  the  whole  of  the  upper  two-thirdi 
of  the  scapula  from  a lad  without  sacrificing  the  arm.  In  1828  Luke  removed 
nearly  the  whole  of  the  scapula  from  a girl  of  fourteen  for  malignant  disease! 
sawing  across  the  bone  through  its  neek  and  the  root  of  the  acromion,  an^ 
thus  leaving  the  glenoid  cavity  and  the  acromion  process.  Hayman,  Janson|- 
Wfitzer,  and  Textor  have  all  performed  similar  operations,  remo'^ing  ‘bf. 
greater  part  of  the  bone,  but  leaving  the  glenoid  cavity  and  more  or  less  o:  |i 
the  parts  above  the  spine.  In  1837  Mussey  (U.S.)  excised  the  whole  of  thf  i 
scapula  and  the  clavicle  for  an  enormous  osteo-sarcoma ; the  patient,  a man 
was,  according  to  Gross,  in  excellent  health  fifteen  years  after  this  oi3eration 
In  1850  Gross  removed  the  whole  of  the  scapula,  with  the  exception  of  th( 
glenoid  cavity,  by  sawing  through  the  neck  of  the  bone,  for  an  osteo-sarconn 
weighing  seven  pounds.  Indeed,  the  American  Surgeons  have  distingiiishec 
themselves  highly  in  this  department  of  surgery.  Thus,  in  1838,  McClellarl 
removed  the  whole  of  the  scapula  with  the  clavicle  for  a soft  sarcoma,  but  th( 
patient  died.  In  two  cases  Gilbert  (U.S.)  removed  the  scapula,  half  of  th 
clavicle,  and  the  upper  extremity,  one  patient  living  a week,  the  other  thre( 
months,  after  the  operation.  In  1845  Mussey  successfully  operated  by  tli( 
removal  of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  upper  extremity 
In  the  case  of  Gross,  the  only  portion  of  the  scapula  left  attached  to  the  uppei 
extremity  was  the  glenoid  cavity.  In  1856  Syme  went  a step  frn-ther  in  thii 
direction,  and,  by  disarticulating  the  bone  instead  of  sawing  through  its  neck 
removed  the  scapula  with  all  its  processes  entire  from  a woman  seventy  year 
of  age,  also  leaving  the  arm  untouched.  Since  that  ]3eriod  complete  remova 
of  the  scapula,  leaving  the  arm  untouched,  has  been  done  several  times  b; 
Syme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  Heath,  and  othem.  The  arii 
so  left  becomes  useful,  capable  of  performing  all  the  underhand  movements  aii( 
of  lifting  considerable  weights  ; and  it  may  now  be  looked  upon  as  ai 
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stablishecl  rale  in  surgery  that  it  should  never  he  removed  unless  it  be  the 
eat  also  of  disease,  rendering  necessary  that  addition  to  the  excision  of  the 
capula.  Fergusson  preferred  sawing  through  the  root  of  the  acromion  to  dis- 
iticulating  that  process,  so  as  to  give  gi’cater  ronndness  to  the  shoulder  and  to 
)reserve  the  attachment  of  the  trapezius. 

Partial  Excision  of  the  Scapula  has  usually  been  practised  for  tumours 
f that  bone.  The  extent  of  bone  requiring  excision  will  necessarily  vary 
7*eatly  according  to  the  size  and  character  of  the  tumoiu’,  and  the  severity  of 
he  operation  will  mainly  depend  upon  whether  it  is  the  upper  or  the  lower 
(ortiou  of  the  bone  that  is  the  seat  of  disease.  When  the  tumour  is  situated 
owards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a crucial  or  T -shaped 
acision,  and  the  body  of  the  bone  sawn  through  transversely  below  its  neck 
nd  spine.  In  such  cases  the  hmmorrhage  need  not  be  very  great,  as  the  main 
ruuk  of  the  subscapulai-  artery,  or  even  the  dorsal  artery  of  the  scapula,  is  not 
lecessarily  divided.  If  the  tumour  spring  from  and  be  connected  with  the 
•pine  and  acromion,  only  projecting  forwards  over  the  shoulder  and  leaving  the 
>est  of  the  bone  sound,  and  the  joint  unaffected,  it  may  be  freely  exposed,  the 
pine  of  the  scapula  sawn  or  cut  across  with  pliers,  and  the  mass  turned  off 
rom  the  point  of  the  shoulder,  without  injury  to  the  articulation  or  the  impli- 
ation  of  vessels  of  any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  is  much 
lore  formidable,  and  the  line  of  practice  to  be  adopted  must  depend  upon  the 
larts  involved.  If  the  disease  involve  the  body  of  the  bone,  encroaching  upon 
he  supra-  or  infra-spinous  fossa,  extending  forwards  into  the  axilla  below  the 
Leek  of  the  scapula,  and  thus  coming  into  relation  with  the  subscapular 
rtery,  it  would  be  wiser  to  remove  the  whole  bone,  than  to  attempt  the  resec- 
ion  of  the  upper  half,  leaving  only  the  lower  angle,  which  would  be  useless  to 
he  patient. 

T\dien  the  body  of  the  scapula  is  involved  in  a morbid  growth,  extending 
ver  the  greater  part  or  whole  of  the  subscapular  or  infraspinous  region,  and 
dretching  fonvards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
lecomes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula  be 
emoved,  but  the  subscapular  artery  must  be  divided,  and  the  axillary  plexus 
' f nerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
he  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
V’henever  the  joint  is  sound,  and  the  upper  part  of  the  limb  free  from  disease, 
t should  be  preserved  ; and,  as  these  conditions  usually  exist  where  the  disease 
riginates  in  the  scapula,  the  contemporaneous  or  antecedent  amputation  of  the 
rm  is  seldom  required. 

Operation. — Excisiou  of  the  scapula  may  be  performed  by  exposing  the 
tone  freely  by  V-shaped,  T-shaped  or  crucial  incisions.  The  method  most 
ommonly  adopted  has  been  by  the  T-shaped  incision.  A long  incision  is  made 
xtending  from  the  acromial  end  of  the  clavicle  downwards  along  the  axillary 
)order  of  the  scapula  to  the  lower  angle  ; from  the  middle  or  upper  third  of 
his  a second  incision  is  airricd  at  right  angles  reaching  to  the  i30sterior  border 
'f  the  bone,  nejir  the  root  of  the  spine.  The  flaps  thus  formed  are  dissected 
ip  and  turned  back,  the  trapezius  being  raised  in  the  upper  flap  if  it  is  not 
mplicated  in  the  tumour.  The  acromio-clavicular  articulation,  the  outer  end 
>f  the  clavicle,  or  the  base  of  the  acromion  is  then  cut  through  according  to 
^he  extent  of  the  disease.  Fy  feeling  for  the  iiotch  in  the  upper  border  of  the 
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scapula  the  situation  of  the  suprascapular  artery  can  be  ascertained,  and  unless 
it  is  overlapped  by  the  tumour  it  may  be  at  once  tied  and  divided.  The  pos- 
terior scapular  may  be  now  sonj^ht  for  by  carefully  dividing  the  levator  aiiguli 
scapula}  beneath  which  the  main  trunk  will  be  found,  and  may  be  secured.  An 
assistant  can  then  force  his  finger  forwards  in  the  upper  and  outer  angle 
of  the  wound,  and  compress  the  subclavian  artery  against-  the  firet  rib.  The 
muscles  attached  to  the  posterior  border  may  then  be  divided,  the  serratus 
magnus  being  cut  as  close  as  possible  to  its  insertion,  and  the  hand  passed 
to  the  ventral  aspect  of  the  bone,  which  is  thus  drawn  forcibly  backward  and 
outwards.  The  muscles  attached  to  the  coracoid  process  may  then  l)e  divided 
or  the  process  sawn  through  at  its  root.  The  whole  bone  can  now  be  drawn 
still  further  outwards,  and  the  joint  opened  from  the  inner  side  by  dividing  the 
subscapularis  close  to  its  insertion.  The  disarticulation  is  then  completed,  and 
the  remaining  muscles  divided,  the  knife  being  kept  as  close  as  possible  to  the 
bone  so  as  to  avoid  wounding  the  main  trunk  of  the  subscapular.  The  posterior 
circiunflex  is  in  danger  of  being  cut  as  the  long  head  of  the  triceps  is  divided 
unless  the  edge  of  the  knife  be  turned  away  from  it.  The  teres  major  should 
be  cut  near  its  attachment  to  the  scapula. 

In  this  operation  the  haemorrhage  is  necessarily  copious,  and  may  be  dangerous 
but  by  compression  of  the  subclavian  artery  after  the  early  stages  of  the  operation, 
and  the  immediate  application  of  Sir  Spencer  Wells’s  forceps  (a  dozen  of  which 
at  least  should  be  at  hand)  to  every  bleeding  point,  it  can  usually  be  kept  well 
under  control.  In  one  of  the  earliest  cases  of  removal  of  a portion  of  the 
scapula,  in  which  Liston  took  away  the  upper  part  of  the  bone  for  a vascular 
sarcoma,  the  bleeding  was  frightful,  and  was  arrested  only  by  the  most  energetic 
means. 

After  the  operation  the  flaps  must  be  laid  down  and  retained  in  position  by 
sutures,  free  drainage  being  provided  by  means  of  tubes. 

Result. — In  1878  Yon  Adehnann  published  the  results  of  61  cases  of  total 
removal  of  the  scapula  which  he  had  collected  from  medical  literature.  Of 
these,  46  recovered,  14  died,  and  in  one  the  result  was  not  ascertained.  These 
cases  include  those  in  which  the  arm  was  removed  at  the  same  time  as  the 
scapula,  and  several  in  which  the  amputation  or  excision  of  the  head  of  the 
humerus  had  been  j)erformed  at  some  previous  time.  In  17  cases  in  which 
the  subsequent  utility  of  the  arm  was  mentioned,  it  was  very  good  in  12,  in 
one  only  was  it  recorded  as  being  very  slight.  In  fact  the  danger  is  much  less 
than  might  at  first  be  supposed  fi’om  an  operation  of  such  magnitude. 

Clavicle. — The  clavicle  may  require  to  be  partially  or  wholly  excised.  In 
caries  or  necrosis  of  this  bone,  portions  of  it  may  be  gouged  away  or  extracted 
without  much  difficulty,  the  bone  being  rarely  affected  through  its  Avhole  thick- 
ness, and  its  posterior  part  not  requiring  removal ; but  when,  in  consequence 
of  the  growth  of  tumours,  the  removal  of  the  whole  or  greater  part  of  the  bone 
is  necessary,  the  operation  is  one  of  the  most  hazardous  in  surgery,  as  a glance 
at  the  anatomy  of  the  parts  lying  beneath  the  bone,  and  encroached  upon  by 
the  morbid  growth,  will  indicate.  In  1828  Mott  excised  the  clavicle  for  an 
“ osteo-sarcoma  ” which  measured  four  inches  in  diameter.  This  operation 
was  one  of  great  difficulty  ; it  occupied  four  hours  in  its  performance,  and  forty 
ligatures  were  required  to  restrain  the  hiemorrhage.  The  subclavian  vein, 
thoracic  duct,  and  phrenic  nerve  were  exposed,  but  the  patient  made  a good 
recovery,  and  was  alive  many  years  afterwards.  Similar  operations,  but  not 
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I perhaps  of  quite  so  formidable  a character,  have  been  performed  by  anen, 
l|  .Travers,  Curtis  of  Chicago,  Cooper  of  San  Francisco,  and  otlier  Surgeons.  It 
^1 -is  obviously  impossible  to  laydown  definite  rules  for  the  performance  of  an 
^ I operation  in  which  the  circumstances  must  vary  so  greatly  in  each  case  as  in 
-Irithis,  and  for  the  safe  conduct  of  which  the  Surgeon  must  be  indebted  mainly 
i:  to  his  anatomical  knowledge.  It  may  be  stated  generally  that  the  bone  requires 
,to  be  exposed  by  a free  incision  along  its  whole  length  : it  is  then  sawn  across 
or  disarticulated  at  its  acromial  articulation,  and  carefully  dissected  out  in  a 


Fig.  537 — Excision  of  elbow-joint.  Sawing  the  liuuierus. 
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piirection  from  without  inwards,  the  sternal  end  being  forcibly  twisted  out,  and 
tats  ligamentous  connections  cautiously  divided,  care  being  taken  to  avoid  the 
lamportant  vessels  and  nerves  in  the  lower  part  of  the  posterior  triangle  of  the 
pueck,  and  to  prevent,  by  ligature  before  division,  the  entry  of  air  into  any  vein 
which  it  may  be  necessary  to  divide.  The  sternal  end  only  of  the  clavicle  has 
btieen  excised  by  Davie  of  Bungay  in  a case  in  which  dislocation  backwards  had 
I resulted  from  deformity  of  the  spine,  and  the  luxated  end,  gradually  pressing 
|:upon  the  oesophagus,  threatened  the  life  of  the  patient.  The  bone  was  cut 
j through  by  means  of  a Key’s  saw  about  an  inch  from  its  sternal  end,  and, 
j the  sterno-clavicular  ligaments  having  been  divided,  the  portion  of  bone  was 
j forcibly  elevated,  and  at  last  e.xtracted. 
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Elbow-joint. — In  tracing  tlio  history  of  the  introduction  of  excision  of  the 
elbow-joint  into  surgical  .practice,  we  find,  as  is  the  case  in  several  other  parts, 
that  it  was  first  partially  and  then  wholly  done  for  injury,  and  proposed  by  one 
Surgeon  and  eventually  ])ractised  by  another  for  disease. 

Tims  in  1758  or  1751),  Wainman,  in  a case  of  compound  dislocation  of  the 
joint,  sawed  off  the  lower  end  of  the  humerus  just  above  the  fossa,  leaving  the 
patient  with  a flexible  and  useful  arm.  Tyne,  of  Gloucester,  did  the  same, 
removing  two  and  a half  inches  of  the  lower  end  of  the  humerus,  in  a case  of 
compound  dislocation.  Justamond,  of  the  Westminster  Hospital,  was  the  first  ' 
to  operate  in  a case  of  disease  : this  he  did  in  1775,  removing  the  olecranon 
and  two  inches  of  the  ulna.  Park  proposed,  but  did  not  have  an  opportunity 
of  practising,  the  complete  extirpation  of  the  joint.  This  was  done  for  the 
first  time  by  Moreau,  senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797. 
Little  was  done  from  this  time  until  the  operation  was  revived  by  the  Surgeons 
of  Leeds  ; in  1818  by  Stansfield,  in  1819  by  Chorley  and  Hey.  It  then  made 
rapid  progress  in  professional  estimation,  and  was  specially  largely  practised  by 
Syme  and  Liston,  and  the  Surgeons  of  the  Edinburgh  Infirmary.  The  excision 
of  the  elbow- joint  has  been  more  frequently  practised  than  that  of  any  other  ■ 
of  the  articulations  except  the  knee,  and  the  result  has  upon  the  whole  lieen 
extremely  satisfactory. 

This  operation  may  be  required,  1,  for  Chronic  Disease  of  the  Joint  ; 2,  for  ; i 
Osseous  Ankylosis  ; and  3,  for  Compound  Fractures  and  Dislocations.  | 

1.  Strumous  Arthritis  or  white  swelling  (p.  539),  is  the  disease  for  which  il 

excision  of  the  elbow-joint  is  most  commonly  required  in  young  subjects.  It  [i. 
may  commence  either  in  the  synovial  membrane  or  in  the  bones.  In  this  j • i 
disease,  the  limb  becomes  useless,  the  joint  is  extremely  painful  on  movement,  jli 
and  the  surrounding  soft  parts  are  swollen,  spongy,  and  perforated  by  sinuses  h. 
from  the  openings  of  which  fungating  granulation-tissue  usually  projects.  l i 

In  older  subjects  the  mischief  will  usually  be  found  to  be  seated  principally  in  i 

the  bones,  and  the  swelling  of  the  surroimding  parts  is  often  not  great.  There  ■ ■ 

may  be  merely  one  or  two  sinuses  leading  down  to  carious  or  necrosed  bone  in  i 

the  condyles  or  the  olecranon,  the  joint  being  permanently  flexed  and  the  arm  |: 

useless.  On  opening  the  joint  loose  pieces  of  dead  bone  may  be  found  lying  ! 
in  the  hollow  of  the  olecranon,  or  in  one  of  the  condyles  of  the  humerus,  the  1 1 
rest  of  the  articular  sm’faces  being  carious  with  more  or  less  complete  destruc-  ,» : 

tion  of  the  articular  cartilages.  Most  commonly,  the  radius  is  the  last  bone  j i 
that  is  affected,  the  ulna  and  the  articular  end  of  the  humerus  being  generally  i. 
first  diseased.  In  some  cases  excision  is  required  on  account  of  acute  destructive  i ' 
arthritis  secondary  to  suppuration  taking  place  outside  the  joint  and  extending  i’ 
into  it.  The  elbow  forms  an  exception  to  the  rule  that  excision  of  a joint  is  ^ 
not  to  be  undertaken  while  there  is  a hope  of  obtaining  a cure  by  ankylosis. 
Provided  the  patient  is  otherwise  healthy,  the  operation  may  be  performed 

as  soon  as  it  is  evident  that  the  movements  of  the  joint  will  be  lost  should 
recovery  take  place  under  simple  treatment. 

2.  If  osseous  anhylosis  have  occurred,  whether  in  the  straight  or  in  the  bent 

position,  excision  may  advantageously  be  practised,  provided  the  patient  is  in 
good  health.  This  operation  was  first  performed  in  1827,  by  Rhea  Barton  of 
Philadelphia.  When  the  elbow  is  ankylosed  in  the  straight  position,  the  arm  is 
quite  useless  ; and  any  operation  by  which  flexion  of  the  limb  can  be  obtained,  ' 

even  without  mobility  of  the  joint,  will  add  most  materially  to  the  patient’s  j 
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;||  :omfort,  rendering  the  hand  available  for  most  j:)nrposGS  of  life.  In  cases  ol 
II  'ingidar  osseous  ank}dosis  of  the  elbow,  a wedge-shaped  piece  of  bone  should  be 
|:|  removed,  so  that  an  useful  and  movable  articulation  may  be  substituted  for  one 
;hat  is  rigid  and  fi.xed. 

3.  Iti  cases  of  compound  fracture  or  dislocation  of  the  elbow-joint,  more  or 
iess  complete  resection  of  the  protruding,  and  possibly  splintered  fragments, 
may  be  required  (pp.  575  and  0(52,  Vol.  1.). 

Operation. — Excision  of  the  elbow-joint  may  be  performed  by  the  H>  the 
!||i T-shaped,  or  the  simple  longitudinal  incision,  or  by  two  longitudinal  incisions. 
Each  method  has  its  advocates.  The  H -shaped  operation  consists  in  making 
m incision  pai’allel  to,  and  a little  to  the  radial  side  of,  the  ulnar  nerve, 
mother  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a cross  cut, 
lissectiug  up  and  down  two  square  flaps,  and  clearing  the  bones  laterally.  It 
tvas  soon  found  by  Surgeons  that  by  this  method  a very  unnecessary  amount 
of  incision  was  practised  ; and  accordingly  the  vertical  cut  along  the  outer  side 
•was  dispensed  with,  and  the  | — shaped  operation  adopted.  This  consists  in 
making  the  longitudinal  incision  parallel  to,  and  a little  to  the  radial  side 
of  the  ulnar  nerve,  and  the  crosscut  over  the  olecranon  to  the  outer  side  of  the 
i joint.  Subsequent  experience  has  shown  that  this  incision  may  be  still  further 
r amplified,  and  the  operation  reduced  to  a single  longitudinal  incision  carried 
over  the  centre  of  the  joint  in  the  middle  line  from  above  downwards.  In 
oomparing  these  different  methods  of  operating,  I decidedly  give  the  preference 
CO  the  single  longitudinal  incision,  as  being  quite  sufficient  in  all  ordinary  cases 
for  the  complete  and  easy  removal  of  the  articulation.  Both  the  H - and 
T-shaped  incisions  involve,  moreover,  a' complete  transverse  division  of  the 
:endon  of  the  triceps,  in  consequence  of  which  the  power  of  active  extension  of 
:he  limb  may  be  lost  after  recovery  from  the  operation.  Should  the  soft 
•.structures  towards  the  outer  side  of  the  joint  not  yield  sufficiently,  a cross-cut 
i :can  at  once  be  made,  so  as  to  liberate  them,  and  give  the  Surgeon  more  room, 
oy  turning  up  the  two  triangular  flaps  that  will  thus  be  formed. 

The  following  are  the  successive  steps  of  the  operation  by  the  y-shaped  and 
: angle  longitudinal  incisions.  Should  the  former  be  adopted,  either  in  conse- 
i juence  of  the  situation  of  the  sinuses  or  of  previous  incisions  for  the  relief  of 

0 I bbscesses,  the  arm  being  held  across  the  chest,  the  perpendicular  cut  should  be 
; nade  parallel  to,  and  a line  or  two  to  the  outer  side  of,  the  ulnar  nerve  ; being 

a ' 3ommenced  at  least  two  inches  above  the  point  of  the  olecranon,  and  carried 
lown  to  about  three  inches  below  it.  The  transverse  incision  may  then  be 
nade  directly  across  the  end  of  the  olecranon,  to  the  outer  side  of  the  joint, 

1 \ ind  extended  as  far  as  the  extremity  of  the  outer  condyle  (Fig.  538).  The 
iwo  triangular  flaps  thus  made  must  be  dissected  up,  the  knife  being  carried 

1 close  to  the  bones  (Fig.  539).  The  subsequent  steps  are  the  same  in  the 
t operation  by  the  single  longitudinal  incision. 

In  the  operation  by  the  sirujle  longitudinal  incision  the  arm  is  held  in  the 
!f  •position  just  described,  and  the  incision  is  commenced  from  two  to  three  inches 
•oelow  the  tip  of  the  olecranon  and  caiTied  directly  over  the  middle  of  that 
process,  tenninating  a similar  distance  above  it.  If  the  parts  are  much 
iwollen,  the  length  of  the  incision  must  be  increased  so  as  to  allow  of  the 
fldes  being  held  well  apart.  The  incision  must  be  carried  flrmly  down  to  the 
■fcKmes  so  as  completely  to  divide  the  tendon  of  the  triceps  in  a longitudinal 
lirection.  "JAie  arm  is  then  slightlv  extended,  and  soft  parts  cleared  B'om  the 
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inner  side  of  the  joint.  To  do  tliis  tlie  thumb  must  bo  pushed  into  the  loiun'- 
tudinal  slit  in  the  triceps,  and  the  tendon  tluis  put  on  the  stretch  and  sinned 
away  from  its  attaclimont.  If  the  periosteum  is  swollen  and  loosened  by 
inflammation,  this  may  be  wholly  or  iii  part  done  with  a periosteal  elevator,  and 
the  connection  between  the  tendon  and  the  periosteum  be  ])reserved  ; more 
commonly,  however,  the  knife  has  to  boused.  After  the  tripeps  is  separated,  the 
remaining  soft  parts  must  be  carefully  turned  off  the  inner  side  till  the  internal 
condyle  comes  into  view.  In  doing  this  the  edge  of  the  knife  should  always  be 
kept  against  the  bones,  or,  if  possible,  the  periosteal  elevator  should  be  used,  so 


Fig.  53S. — Excision  of  Elbow-joint ; 1 — shaped 
Incision. 


Fig.  540. — Excision  of  Elbow-joint  by  Longitndinal 
Incision. 


Fig.  .539. — Excision  of 
Elbow  by  f—  -shaped  Inci- 
sion. Bones  exposed.  Ulnar 
Nerve  indistinctly  seen. 


tliat  the  ulnar  nerve  may  be  turned  over  the  inner  condyle  without  injuiy.  If 
the  incision  be  properly  made  and  the  knife  kept  in  contact  with  the  bone,  the 
nerve  ought  not  to  be  exposed  during  the  operation,  more  particularly  as  it  is 
usually  embedded  in  the  inflamed  tissues  surrounding  it.  When  the  inner  side  of 
the  joint  has  been  sufficiently  cleaned  the  soft  parts  must  be  turned  back  in  the 
same  way  on  the  outer  side.  In  doing  this  it  is  very  important  to  save  un- 
injured the  strong  tendinous  expansion  that  passes  from  the  triceps  over  the 
surface  of  the  anconeus,  to  be  attached  to  the  posterior  border  of  the  ulna.  If 
this  be  preserved,  the  connection  between  the  triceps  and  ulna  is  maintained,  and 
the  patient  will  regain  the  power  of  active  extension  of  the  joint  when  recovery 
has  taken  place.  When  the  posterior  part  of  the  joint  has  thus  been  laid 
bare,  the  tip  of  the  olecranon  should  be  removed  by  cutting-pliers,  so  as  to 
give  free  access  to  the  articulation.  The  limb  is  then  flexed  forcibly  till  the 
fore-arm  touches  the  arm,  the  humerus  being  held  vertically  at  right  angles  to 
the  table  ; the  fore-arm  is  at  the  same  time  pulled  towards  the  table.  The 
lateral  ligaments  being  then  divided  by  a touch  of  the  knife,  the  articular 
surface  of  the  humerus  projects  from  the  wound,  and  can  be  removed  by  a 
narrow  saw  cutting  fr’om  the  anterior  surfiice.  If  the  sawn  inner  condyle 
form  too  sharp  a point,  a small  piece  may  be  removed  with  the  bone  forceps. 
The  bones  of  the  fore-arm  are  then  forced  out  of  the  wound  by  the  assistant 
and  cleaned  with  the  elevator  or  knife  till  the  cartilage-covered  surfaces  are 
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ji'sjl  iiifRciently  exposed  to  be  removed  by  the  suw.  Tlie  bracliial  artery  is  so  com- 
pletely  protected  by  the  brachialis  aiiticus  that  it  could  not  easily  be  wounded, 
[j  but  if  there  is  much  pulpy  swelling  of  the  synovial  membrane  it  will  some- 
times  be  found  useful  to  press  a copper  spatula  between  the  bpnes  to  facilitate 
j the  exposure  of  their  ends  for  sawing.  The  ulnar  nerve  is  in  danger  while 
:.the  inner  side  of  the  ulna  is  being  cleaned  for  the  saw,  and  sometimes  during 
:;the  sawing  of  the  bone,  and  it  must  therefore  be  guarded  or  drawn  on  one 
- side  by  a bent  copper  spatula  or  a blunt  hook.  Should  auy  sinuses  exist, 
'especially  towards  the  inner  side  of  the  arm,  they  had  better  be  left  untouched. 

' [ have  more  than  once  known  the  ulnar  nerve  cut  across  by  the  Surgeon  in 
.aying  open  what  appeared  to  be  very  superficial  sinuses  in  this  situation. 

In  this  operation  it  is  of  gi'eat  consequence,  so  far  as  the  after-utility  of  the 
iriii  is  concerned,  not  to  remove  more  of  the  bones  lengthwise  than  is  abso- 
lutely necessary.  The  shaft  of  the  humerus,  for  instance,  should  never  be 
encroached  upon  ; it  will  be  quite  sufficient  to  limit  the  excision  to  the 
p articular  surface.  Should  any  carious  portions  of  bone  extend  beyond  this,  I 
■think  it  is  better  to  scoop  them  out  with  the  gouge  than  to  remove  them  in 
, my  other  way.  The  excision  of  the  ulna  and  radius  should  not  be  carried  so 
ow  as  to  divide  the  insertions  of  the  brachialis  anticus  and  biceps.  After 
jupening  the  articulation,  a practical  question  of  considerable  importance  often 
Lirises  ; viz.,  to  what  extent  the  resection  of  the  articular  ends  should  be  carried, 
[f  they  be  all  diseased,  there  can  of  com’se  be  no  doubt  as  to  the  propriety  of 
'emo^dng  the  ends  of  the  three  bones.  So,  also,  if  the  humerus  and  uhia  be 
^ iiseased,  the  head  of  the  radius  should  be  cut  off  on  a level  with  the  section 

a )f  the  ulna.  But  the  important  point  is,  whether,  in  the  event  of  only  one 
jone  being  implicated,  by  disease  or  injury,  the  Surgeon  should  limit  himself 
;0  the  excision  of  this  alone,  or  should  remove  the  other  two.  Formerly,  in 
k mccordance  with  the  princqjle  of  conservative  surgery,  that  diseased  or  injured 
't  oarts  alone  should  be  sacrificed,  I have  advocated  lea\fing  the  healthy  articular 
mds,  and  only  removing  that  which  was  diseased  ; but  increasing  experience 
las  convinced  me  that  the  practice  is  erroneous  ; and  that,  if  the  joint  be  only 
)artially  excised,  ankylosis,  or  return  of  the  disease  in  the  bones,  is  very  apt 
0 ensue.  I would  therefore  advise  that,  in  all  cases,  the  whole  of  the  articu- 
ation  be  removed,  as  Avell  as  in  those  cases  in  which  operation  is  required  in 
;onsequence  of  comminuted  and  compound  fi’actm*e  of  only  one  of  the  bones  ; 
p'ts,  for  instance,  when  the  lower  epiphysis  of  the  humerus,  or  the  upper  end  of 
he  ulna  only,  is  the  seat  of  such  injury.  In  excision  of  the  elbow  for  faulty 
A osseous  ankylosis,  a piece  of  the  united  bones  about  an  inch  in  length  should 
^ ' )e  sawn  out ; the  cuts  should  be  made  at  right  angles  to  the  shafts  of  the 
>ones,  and  the  piece  removed  must  include  equal  portions  of  humerus  and  of 
ilna. 

n The  operation  by  iwo  lateral  mcisions  has  lately  been  recommended  by 
lueter  and  others.  The  advantages  claimed  for  this  method  of  operating  are 
I- hat  it  saves  to  some  extent  the  injury  to  the  triceps  involved  in  the  other 
Loethods,  that  it  provides  better  drainage,  and  that  the  scars  are  left  at  the 
ateral  aspects  of  the  new  joint  instead  of  behind.  The  inner  incision  should 
fj|  )e  the  shorter,  and  be  made  first,  the  ulnar  nerve  being  turned  out  of  its 
P’oove  and  the  internal  lateral  ligament  of  the  joint  divided.  The  outer  in- 
nsion  should  be  of  considerable  length,  and  . should  pass  close  to  the  radial 
K)rder  of  the  olecranon.  Ilueter  recommends  that  the  external  lateral  liga- 
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ment  should  be  divided  and  the  head  of  the  radius  removed  first.  The  lower 
end  of  the  humerus  can  then  be  dislocated  and  forced  out  at  the  external 
wound,  or  sufficiently  exposed  to  be  safely  sawn  with  a narrow-bladed  saw  ; 
after  which  the  olecranon  and  the  upper  end  of  the  ulna  can  be  cleaned  with 
the  elevator,  protruded  from  the  wound,  and  removed. 

In  all  methods  of  operating  it  is  generally  recommended  to  save  as  much  of 
the  periosteum  as  possible.  Ollier  states  that  the  results  obtained  by  sub- 
periosteal resection  are  far  better  than  those  by  the  older  methods.  In 
practice  it  will  be  found  that,  in  excision  for  disease,  whether  the  knife  or 
the  periosteal  elevator  be  used,  if  the  rule  of  keeping  the  instrument  close  to 
the  bone  be  followed,  the  greater  part  of  the  periosteal  covering  of  the  bone 
will  be  saved,  as  its  adhesion  is  always  loosened  by  the  inflammation.  In 
primary  excisions  for  injury,  on  the  other  hand,  the  gi’eatest  care  must  be  taken 
to  save  the  periosteum,  otherwise  a flail-like  joint  is  very  apt  to  result. 

In  many  cases  of  excision  of  the  elbow  no  vessels  require  ligature,  though 
there  may  be  free  general  oozing.  I have  never  seen  troublesome  bleeding. 
After  the  operation  the  wound  may  be  closed  with  sutures  and  treated  ac- 
cording to  the  rules  already  laid  down  (p.  366). 

Much  of  the  success  in  the  result  of  the  excision  of  this,  as  of  other  joints, 
will  depend  upon  the  care  and  attention  bestowed  on  the  after-treatment  of 
the  case.  The  object  of  the  treatment  is  to  obtain  a strong  false-joint  possess- 
ing all  the  natural  movements  of  the  elbow.  In  order  to  do  this  a somewhat 
different  course  of  treatment  must  be  adopted  in  different  cases.  In  all  ex- 
cisions for  disease,  we  have  to  guard  against  ankylosis  ; undue  mobility  is 
very  rare,  and  I have  never  seen  it.  In  primary  excisions  for  injmy,  a flail- 
like joint  is  not  uncommon,  especially  if  much  bone  has  been  removed  and  the 
periosteum  not  preserved.  I have  met  with  it  in  one  case — that  of  a young 
woman,  the  lower  end  of  whose  humerus  was  completely  disorganized  by  a fall, 
and  the  elbow- joint  opened.  In  this  case  the  lower  epiphysis  of  the  humerus 
was  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A good 
recovery  took  place  ; but,  although  every  care  was  taken  to  support  the  limb 
on  splints,  a very  movable  joint  was  left.  In  excisions  for  disease,  or  for  the 
secondary  results  of  wounds,  we  may  in  most  cases  dispense  with  splints.  After 
the  operation,  the  limb  may  be  laid  upon  a pillow  nearly  in  the  extended 
position.  Some  of  the  Edinburgh  Surgeons  have  recommended  that  the  limb 
should  be  placed  in  the  fully  extended  position  with  a very  gentle  weight  exten- 
sion applied  to  the  "wrist  to  prevent  the  bones  from  coming  in  actual  contact  with 
each  other.  This  treatment  has  been  tried  in  University  College,  and  found  to 
be  very  comfortable  to  the  patient.  At  the  end  of  a week  or  ten  days  passive 
movement  must  be  commenced.  In  doing  this,  care  must  be  taken  not  to  grind 
the  bony  surfaces  against  each  other  ; gentle  extension  must  be  maintained  while 
the  angle  of  the  limb  is  altered.  At  first  it  is  sufficient  merely  to  alter  the  posi- 
tion of  the  limb,  letting  it  lie  in  the  flexed  position  one  day  and  the  extended 
the  next.  As  the  wound  heals  more  extensive  movements  may  be  carried  out 
daily.  Pronation  and  supination  must  not  be  neglected,  and  in  carrying  out 
these  movements  the  ulna  must  be  held  steady  with  one  hand  while  the  radius 
is  rotated  on  it  by  the  other  hand.  The  pain  accompanying  passive  movement 
is  much  less  if  it  be  commenced  early  than  if  it  be  delayed  till  fibrous  union 
has  taken  place  between  the  bones.  Splints  are  required  only  if  there  should 
be  any  tendency  to  displacement  immediately  after  operation,  if  more  than 
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Fig.  541. — Arm  after  Excision  of  Elbow. 


Uhe  usual  amount  of  bone  has  been  removed,  or  if  there  should  be  any  tendency 
: to  e.xcessive  looseness  of  the  new  joint  after  the  third  week.  *lhe  patient  can 
usually  leave  his  bed  at  the  end  of  the  second  week,  and  the  arm  must  then  be 
carried  in  a sling. 

^ In  priinaiy  excisions  for  injury,  a properly-constructed  splint  is  frequently 
j required  for  some  weeks,  as  the  tendency  is  usually  towards  a flail-like,  fibrous 
liinion  rather  than  to  ankylosis.  A splint  jointed  opposite  the  elbow  will  be 
■ found  useful  in  many  cases  so  as  to  allow  of  variation  of  position  Avhen  neces- 
sary. Pronation  and  supination  must  not  be  neglected,  and  must  be  made 
when  the  splint  is  removed,  as  no  apparatus  has  yet  been  invented  which  will 
illow  of  these  inovenients  being  carried  out  in  a normal  way  whilst  it  is 
applied. 

By  the  above  mode  of  treatment  a useful  false  joint  can  almost  always  be 
obtained.  In  two  cases  avhich  I have  had  the  opportunity  of  dissecting,  one 
^ (.sixteen  months  and  the  other  two 
^ yeai-s  and  a half  after  the  operation, 
it  was  found  that  the  ends  of  the 
bones  were  rounded  and  firmly  held 
together  by  a capsule  of  dense  liga- 
mentous tissue.  In  this  way  a most 
excellent  and  useful  limb  will  result, 
having  the  four  movements  of 
: flexion,  extension,  pronation,  and 
supination  nearly  perfect,  with  but 

little  deformity,  as  may  be  seen  by  the  accompanying  cut  (Fig.  541),  Avhich 
was  taken  nearly  two  years  after  operation  from  a patient  of  mine.  A 
coachman,  whose  elbow- joint  I excised,  was  able  to  drive,  to  lift  a pail  of 
''water,  and  to  do  aU  the  duties  of  his  employment,  nearly  as  weU  as  if  the  arm 
rhad  retained  its  normal  condition. 

Should  there  be  any  danger  of  ankylosis,  the  patient  may  be  put  mider 
r chloroform  and  forcible  flexion  and  extension  be  employed  ; after  which, 
ipassive  motion  must  be  kept  up  daily.  If  this  fail,  care  must  be  taken  that 
t the  ankylosis  takes  place  in  a flexed  position. 

Should  recun-ence  of  disease  take  place,  resection  may  be  again  resorted  to 
|A.with  success.  In  one  case,  indeed,  Avhich  had  been  unsuccessfully  operated  on 
: twice  by  other  Surgeons,  I excised  the  bones  about  the  elbow  for  the  third 
• time  with  complete  success,  removing  a considerable  portion,  nearly  three 
. inches,  of  the  necrosed  shaft  of  the  humerus,  and  the  carious  upper  ends  of  the 
radius  and  ulna.  In  this  case,  which  was  that  of  a boy  about  fourteen  years 
of  age,  complete  recovery  took  place.  He  had  a most  useful  arm,  regaining 
the  four  movements  of  the  joint,  pronation,  supination,  flexion,  and  exten- 
ssion,  and  this  notwithstanding  his  being  of  a most  strumous  habit.  Six 
i months  after  the  excision  he  Avas  obliged  to  haA^e  one  thigh  amputated  for 
disease  of  the  bone,  and  he  eventually  died  at  the  end  of  two  and  a half  years, 
of  caries  of  the  spine. 

Results. — Excision  of  the  elbow-joint,  so  far  as  life  is  concerned,  is  a A^ery 
' 8ucces.sful  operation.  The  result,  Avhen  it  is  practised  for  compound  fracture 
or  dislocation,  has  been  already  stated  at  pp.  575,  G(J3,  Vol.  I.  When  practised 
for  disease  it  is  equally  .satisfiictory ; and  indeed  death  can  occur  only  from 
some  unforeseen  and  accidental  complication,  such  as  may,  and  does  occasion- 
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ally,  follow  any  operation.  I liave  lost  only  one  patient  out  of  very  many  in 
Avliom  I have  excised  the  elbow-joint.  The  principal  danj^er  after  this  opera 
tion  arises  from  dilfnse  ^npiiuratioii  of  the  medullary  canal  of  the  humerus. 
I have  seen  this  happen  m two  fatal  cases  in  the  practice  of  others,  pyaBmia 
developing  m both  instances ; and  in  a third,  in  which  the  patient  lost  his  life 

It  IS  probable  that  death,  which  was  attributed  to  pneumonia,  occurred  from’ 
the  same  cause. 

Ulna  or  Radius  —One  or  other  of  the  bones  of  the  forearm  has  occasion- 
a y been  excised  with  advantage,  leaving  a sufficiently  useful  limb  with  good 
power  in  the  hand.  Carnochan  of  New  York  and  Jones  of  Jersey  have  sue- 
cessfully  excised  the  whole  ulna.  In  a case  recorded,  by  Weist  (U.S.),  nearly 
the  whole  ulna  was  removed  on  account  of  gunshot-wound.  Care  Avas  taken 
to  preserve  as  much  as  possible  of  the  periosteum ; and  reproduction  of  the 
bone,  forming  a very  useful  limb,  had  taken  place  at  the  end  of  a year.  Butts 
of  viiginia  has  lemoA^ed  the  Avhole  radius.  In  a woman  who  was  under  my 
caie  about  twenty  years  ago,  I also  resected  successfully  the  whole  radius,  Avith 
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Fig.  543. — The  Radius  after  Removal. 

the  exception  of  its  articular  head,  which  was  sound  (Fig.  543) ; and  a useful 
arm,  of  Avhich  the  annexed  figure  is  a good  representation,  was  left  (Fig.  542). 
After  a time  the  hand  gradually  inclines  towards  the  radial  side  of  the  ami : 
but,  although  the  articulation  between  it  and  the  forearm  is  but  a slender  one 
through  the  medium  of  the  ulna,  a A-ery  useful  member  Avill  be  left.  These 
operations  do  not  require  any  specific  rules  for  their  performance  ; the  bone  is 
exposed  by  a long  incision  in  the  direction  of,  and  made  by  slitting  up,  the 
sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  dissected  out 
from  the  parts  amongst  which  it  lies ; especial  care  being  taken  to  preserve  the 
periosteum  and  any  new  bony  deposits  that  may  already  have  been  formed.  In 
oiie  case  in  which  the  elboAV- joint  Avas  involved,  and  the  radius  diseased, 
instead  of  amputating  the  limb  I obtained  an  excellent  result  by  excision 
of  the  articulation  as  Avell  as  of  the  affected  bone.  The  patient,  a builder  about 
thirty  years  of  age,  was  able,  four  years  after  the  opemtion,  to  use  his  hand 
not  only  in  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olecranon  has  been  successfully  removed  in  some  instances  ; for  dis- 
ease by  Birkett  of  Gruy’s  Hospital ; and  on  account  of  non-union  after  fracture 
by  Newman  of  Stamford.  In  each  case  a useful  arm  Avas  retained. 

Wrist. — Excision  of  the  AAU’ist  formerly  found  less  favour  Avith  Surgeons 
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jahan  the  removal  of  other  joints.  The  objections  raised  to  it  were,  first,  tliat 
Ijiin  caries  of  the  carpus  the  disease  very  often  extends  rapidly,  with  great  con- 
i ;titntional  disturbance,  to  all  the  small  bones  that  enter  into  its  formation, 
||;ind  consequently  partial  operations  rarely  succeeded  in  curing  the  disease  ; 
jl|.iind,  secondly,  that  owing  to  the  superficial  character  of  the  articulation,  and 
I ts  close  connection  with  the  flexor  and  extensor  tendons,  methodical  operations 
oy  the  older  methods  were  almost  invariably  followed  by  a stiff  and  useless 
land.  The  experience  of  the  last  twenty  ycais  has,  however,  shown  that 
jcomplete  excision  of  the  carpus  with  the  lower  ends  of  the  bones  of  the  fore- 
irm,  and  the  bases  of  the  metacarpal  bones  may  in  proper  cases  be  undertaken 
With  a good  prospect  of  preserving  a useful  hand.  I had  a case  in  1858,  in 
he  person  of  a middle-aged  man  in  whom  the  whole  carpus  and  a portion  of 
he  bases  of  the  metacarpal  bones  were  removed,  and  who  recovered  with  a 
,ery  useful  hand,  with  some  power  of  flexing  and  extending  the  wrist,  and 
vith  very  considerable  mobility  of  the  fingers.  To  Sir  Joseph  Lister,  and  to 
fc‘»Vest  of  Ihrmingham,  however,  is  due  the  merit  of  proving  the  practicability  of 
he  operation.  The  mode  of  operating  planned  by  the  former  of  these  Surgeons 
M’ill  be  described  here.  But  before  giving  the  details  of  this  operation,  it  may 
)e  well  to  mention  the  principles  on  which  it  is  founded.  On  looking  at  the 
Qovements  of  the  wrist- joint,  it  will  be  seen  that  they  are  somewhat  limited 
n extent,  so  that  if  tolerably  firm  fibrous  ankylosis  can  be  obtained  between 
he  lower  ends  of  the  radius  and  ulna  and  the  upper  ends  of  the  metacarpal 
x)iies,  the  normal  amount  of  movement  is  maintained.  Should  these  move- 
nents  be  lost  or  should  the  union  be  so  loose  as  to  necessitate  the  application 
^ )f  a rigid  apparatus  to  support  the  wrist,  the  hand  may  still  be  perfectly  useful, 
he  lost  movement  at  the  wrist  being  supplemented  by  those  of  flexion  and 
extension  at  the  elbow.  But  the  hand  cannot  be  useful  if  the  flexion  and 
\xtension  of  the  fingers  be  seriously  interfered  with.  The  essential  principle 
>f'f  Lister’s  operation  is  to  save  uninjured  all  the  tendons  concerned  in  the 
^ movements  of  the  thumb  and  fingers.  If  we  look  at  the  tendons  that  surround 
^ S he  wrist,  we  shall  find  them  divisible  into  five  groups  : 1.  Those  special  to 
he  thumb  ; 2.  The  extensors  of  the  fingers  ; 3.  The  flexors  of  the  fingers  ; 

: and  5.  The  extensoi’s  and  the  flexors  of  the  wrist.  Noav  the  incisions  are  so 
^ ilaiined  as  to  save  absolutely  the  whole  of  the  first  three  groups,  and  to  divide 
!>nly  the  tendons  of  the  wi'ist  proper,  and  these  are  cut  so  close  to  their 
nsertions  that  as  a rule  they  form  new  attachments  and  resume  their  functions 
IS  recovery  takes  place. 

Lister’s  Operation. — From  the  result  of  two  cases  of  severe  injury  to  the 
vrist-joint,  which  recovered  with  useful  hands.  Lister  was  led  to  the  conclusion 
hat,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 
•ery  freely  handled  without  permanent  stiffness  resulting.  At  the  same 
ime,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
.0  prevent  recun-ence  of  the  disease — Avhich  is  the  common  ending  of  cases  of 
oartial  excision  of  the  wrist-joint  for  caries  of  the  carpus.  At  the  time  when 
] le  published  his  papers,  he  had  performed  the  operation  of  excision  of  the 
s4  vrist  fifteen  times.  The  method  of  operating  was  essentially  the  same  in 
ill ; various  small  details  being  altered  as  experience  suggested.  The  opera- 
ion,  as  he  now  performs  it,  is  done  as  follows.  Before  commencing, 
4 Esmarch’s  bandage  and  tourniquet  should  be  applied,  as  without  them  the 
11  cozing  of  blood  interferes  considerably  with  the  operation.  Any  adhesions 
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of  the  tendons  then  cxistinf^  must  l>e  forcildy  broken  down  l^y  moving  the 
joints.  An  incision  is  now  made  “from  uljout  the  middle  of  the  dorsal  aspect 
of  the  radius,  on  a level  with  the  styloid  ]>rocess,  dowjiwards  and  outwards 
towards  the  inner  side  of  the  metacarpo-phalangeal  articulation  of  the  tliumb  ; 
but,  on  reaching  the  line  of  the  radial  border  of  the  metacarpal  bone  of  the 
index  finger,  it  is  carried  downwards  longitudinally  for  half  the  length  of  that 
bone.”  This  incision  should  commence  in  the  angle  forined  by  the  tendons  of 
the  common  extensor  of  the  fingers  and  the  extensor  secundi  internodii  pollicis, 
and  the  upper  part  should  run  parallel  to  the  latter  tendon,  but  without  injuring 
it.  The  tendon  of  the  extensor  carpi  radialis  brevior  will  be  cut,  but  that  of  the 
lougior  will  escape  for  the  present,  and  the  angle  formed  by  the  two  parts  of 
the  incision  should  be  close  to  the  inner  side  of  its  insertion.  If  the  first  part 
of  the  incision  be  carried  too  far,  there  is  danger  of  w’ounding  the  radial  artery. 
The  soft  parts  are  then  to  be  separated  carefully  from  the  bones  on  the  radial 
side  of  the  incision,  the  tendon  of  the  extensor  carpi  radialis  longior  being  now 
cut  as  close  to  its  insertion  as  possible.  The  tendon  of  the  extensor  secundi  in- 
ternodii  pollicis  and  the  radial  artery  are  to  be  pushed  outw'ards  out  of  the  way. 
The  trapezium  must  then  be  separated  from  the  rest  of  the  carpus  by  cutting 
in  the  longitudinal  part  of  the  incision  with  the  bone-forceps.  The  soft  parts 
on  the  ulnar  side  of  the  radial  incision  are  now  to  be  dissected  up  as  far  as  can 


Fig.  544.— Diagi-ain  of  Wrist.  A.  Deep 
Palmar  Arch.  B.  Trapezium.  C.  Articular 
Sui-face  of  Ulna  over  which  Radius  moves. 
(Lister.) 


Indicis.  D.  Extensor  Communis  Digitonun. 
E.  Extensor  Minimi  Digiti.  F.  Extensor 
Primi  Internodii  Pollicis.  G.  Extensor  Ossis 
Metacarpi  Pollicis.  H.  Extensor  Carpi  Radialis 
Longior.  I.  Extensor  Carpi  Radialis  Brerior. 
K.  Extensor  Carpi  Ulnaris.  L.  L.  Line  of  Radial 
Incision.  (Lister.) 
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be  conveniently  done,  the  remainder  being  raised  from  the  ulnar  incision. 
AYMle  this  is  being  done,  the  tendons  must  be  relaxed  by  extending  the  joint. 
The  trapezium  is  not  to  be  removed  yet,  as  any  attempt  to  dissect  it  out  before 
removing  the  rest  of  the  carpus  would  endanger  the  radial  artery  and  the  ten- 
don of  the  flexor  carpi  radialis.  The  ulnar  incision  is  now  to  be  made.  It  must 
be  a free  incision,  commencing  at  least  two  inches  above  the  end  of  the  ulna 
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md  immediately  to  the  palmar  aspect  of  the  hone,  and  carried  directly  dowii- 
j vards  between  the  flexor  carpi  ulnaris  and  the  nlna,  and  then  straight  on  as  far 
s the  middle  of  the  palmar  aspect  of  the  fifth  metacarpal  bone.  The  tendons 
^ .nd  soft  parts  on  the  dorsum  of  the  carpus  are  now  to  bo  completely  raised. 

11  doing  this  the  tendons  must  be  relaxed,  aud  they  are  to  be  raised  as  little 
> ■ s possible  from  the  radius  or  metacai-pus.  The  extensor  carpi  ulnaris  is  to 

Sie  cut  as  near  its  insertion  as  possible,  and  the  dorsal  and  internal  lateral 
jgaments  may  now  be  divided.  Then  the  soft  parts  are  to  be  raised  from  the 
lalmar  aspect  The  knife  must  be  carried  close  to  the  ulna,  so  as  not  to 
i rnund  the  artery  and  nerve.  The  pisiform  bone  is  to  be  separated  and  left 
ttached  to  the  tendon  of  the  flexor  carpi  ulnaris,  which  is  not  to  be  cut.  The 
'Wi  exor  tendons  are  to  be  raised  from  the  metacarpal  bones,  but  in  doing  this 
y ; ae  hook  of  the  unciform  bone  must  be  clipped  off  with  the  bone-forceps,  aud 
{|  are  must  be  taken  not  to  cut  beloAV  the  bases  of  the  metacarpal  bones,  for 
i s oar  of  wounding  the  deep  palmar  arch.  The  tendons  must  be  relaxed  during 
ijj  ais  part  of  the  operation  by  flexing  the  vwist.  The  bone-forceps  may  now 
s'  e introduced,  first  between  the  carpus  and  radius,  and  then  between  the 
„ irpus  and  metacarpus  ; by  this  means  the  whole  of  the  carpal  bones  (except 
1: ' le  trapezium  and  the  pisiform  bone)  are  separated  from  their  connections,  and 
„ lay  be  extracted  in  one  mass  with  a large  pair  of  sequestrum-forceps,  any 
Inl  ands  which  retain  them  being  touched  with  a knife. 


hi: 


The  ends  of  the  radius  and  ulna  may  now  be  easily  protruded  from  the  ulnar 
ound.  If  on  examination  they  be  found  only  slightly  diseased,  the  ulna  may 
M ; s sawn  obliquely  so  as  to  remove  only  its  articular  surface  and  to  leave  almost 
le  whole  of  the  styloid  process.  A thin  slice  may  be  taken  off  the  end  of  the 
kjl  idius,  so  as  just  to  remove  only  the  cartilaginous  surface  ; and  its  articular 
irface  for  the  ulna  may  be  removed  by  cutting  longitudinally  with  the  bone- 
^breeps  or  a chisel.  By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
pljyloid  process,  the  tendency  to  displacement  of  the  hand  to  the  ulnar  side  is 
bmewhat  counteracted.  If  the  bones  be  extensively  diseased,  the  gouge  and 
■Dne-pliera  must  be  used  freely.  The  next  step  is  to  expose  the  bases  of  the 
i.etacarpal  bones,  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna, 
pkving  as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces  with 
: narrow-bladed  saw.  The  second  and  third  are  most  easily  protruded  fr’om 
ue  radial,  and  the  fourth  and  fifth  from  the  ulnar  wound.  The  trapezium 
i ay  then  be  dissected  out,  being  held  in  a strong  pair  of  forceps.  In  doing 
jl'  lis  care  must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
lation  with  its  outer  side  ; and,  secondly,  not  to  cut  the  tendon  of  the  flexor 
-rpi  radialis,  which  lies  in  its  gi’oove.  When  the  trapezium  is  removed,  the 
. J fise  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up  aud  cut  off  with 
e bone-pliers  or  a small  saw.  It  is  better  to  remove  it,  as  it  may  suffer  from 
currence  of  the  disease,  and  by  its  removal  the  thumb  is  reduced  in  length  to 
e same  extent  as  the  fingers.  Lastly,  the  pisiform  bone  may  bo  examined, 
id  either  removed  entirely,  or  its  cartilaginous  surface  cut  off,  as  the  case 
1 quires.  During  the  operation,  the  only  tendons  necessarily  divided  are  the 
tensors  of  the  wrist.  The  flexor  cai-pi  radialis  may  escape,  from  its  attach- 
1 sent  lieing  situated  low  on  the  bases  of  the  second  and  third  metacarpal  bones, 
id  the  flexor  ulnaris  is  left  attached  to  the  pisiform  bone.  All  the  extensors 
the  thumb  should  be  uninjured.  All  the  tendons  necessarily  divided  must 
; cut  as  long  as  possible,  so  that  they  may  form  new  attachments  in  the  most 
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advantageous  positions  ; and,  in  raising  the  flexor  and  extensor  tendons  they  -f' 
must  be  disturbed  as  little  as  possible.  it’ 

After-treatme7it. — The  radial  wound  may  be  closely  united  with  sutares.  The  : *■ 
ulnar  wound  may  be  closed  at  each  end,  but  the  middle  of  the  wouud  is  to  be  kept  | u 
open  by  means  of  an  india-rubber  drainage-tube  to  allow  free  exit  of  discharge.  | 
The  hand  is  to  be  placed  on  a splint.  The  most  convenient  is  a simple  wooden  || 
splint,  “ with  an  obtuse-angled  piece  of  thick  cork  ” stuck  on  it  so  as  to  maintain  ij 


Fig.  547. — Hand  after  Excision  of  Wrist,  laid  on  Splint. 


the  hand  in  a state  of  semi-flexion,  with  the  wrist  slightly  extended  (Fig.  546). 
The  thumb  is  supported  by  a bar  of  cork  stuck  on  the  under  surface  so  as  to 
project  at  the  side  (Fig.  547).  The  two  great  objects  in  after-treatment  are 
to  get  the  Angers  perfectly  movable  and  the  wrist  flim.  For  these  purposes 
passive  motion  must  be  commenced  as  early  as  the  second  day  in  the  fingers, 
each  being  bent  and  extended  every  day  fully,  while  the  wrist  is  kept  firmly  on 
the  splint  and  disturbed  as  little  as  possible  during  the  treatment  of  the  fingers. 
Special  care  must  be  taken  to  flex  the  metacarpo-phalangeal  articulations,  which 
are  very  apt  to  remain  stiff.  Pronation  and  supination  must  not  be  too  long 
neglected.  Passive  motion  must  be  maintained  as  long  as  there  is  any  tendency 
to  the  formation  of  adhesions  in  the  sheaths  of  the  tendons.  As  the  hand 
becomes  stronger,  the  part  of  the  splint  supporting  the  fingers  may  be  cut  off. 
The  patient  must  continue  some  support  as  long  as  he  feels  any  weakness  in 
the  wrist.  There  if  often  some  tendency  to  dropping  of  the  uwist  to  the  ulnar 
side,  which  is  best  counteracted  by  a properly  constructed  gutta-percha  splint. 
The  thumb  is  apt  to  be  drawn  in  towards  the  index  finger ; this  must  be 
prevented  by  a thick  pad  of  lint  kept  from  the  earhest  time  between  the  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the  opera- 
tion, and  next,  a careful  and  patiently  conducted  after-treatment. 

Results. — Since  Lister  described  his  method  of  operating,  excision  of  the 
wrist  for  disease  has  become  a recognized  operation  of  Surgery,  and  has  been 
practised  successfully  by  West  (five  cases),  Gillespie,  and  many  other  Surgeons. 
In  military  surgery,  however,  according  to  the  statistics  of  the  American  war, 
the  results  of  the  operation  have  been  far  from  encouraging  in  regard  to  the 
amount  of  mobility  left  to  the  hand. 

Hand. — In  the  removal  of  diseased  or  injm’ed  portions  of  the  hand,  it  is,  as 
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I*  tJje  iwjxjrtanco  to  nsi/:niu:ti  hh  little  fin  \n>nni\>h:  of  the 

.iilthy  or  uniiijiin.d  Mtruetijre*M.  In  all  o|^;mtionM  on  the  hand,  in<l/;<;^J,  v/e 
iiwt  have  two  ^n.-at  j^rineijdo'H  in  view — the  prO'#i<;rvation  of  the  utility  of  the 
enil>er,  and  the  uinintoiiuotn:,  tn>  far  aa  pnu.lieahle,  of  it«  ayrnnietry.  (utility 
ne^M^anarily  the  prinairy  eonaideration  ; hut  if  a j^rt  he  not  iwd'ul,  it  rnay,  aa 
the  caa<.*  of  the  heml  of  the  middle  rneta^;arjail  la^ne  in  amputation  of  tfic 
'rreiijajndinj'  finder,  he  HJierifir;ed  for  the  of  prf^»;rving  the  aymrmjtry 

the  maimed  limh.  'I'he  hand  i«  the  orj'an  i>\'  j/refufrufum  and  of  lovch;  and 
all  ofArationa  ajijdied  to  it  we  ahould  end<;avour,  aa  far  aa  prar;tir;ahhi,  to 
aintain  ita  effieiency  m la^th  thewj  reajaj^.'ta.  ft  ia  fi\wt  of  imjx/rtance  to  lx;ar 
mind  that  two  j^rrjat  claawra  of  a^;tiona  <:nr\  Ixj  (^rr\f-A  out  hy  the  hand — 
tm  that  require  forw;,  and  thono  tliat  rex^uire  delica/;y  of  manipulation  rather 
an  atrenj^th.  liy  a aur^ieal  oja^ration  we  may  >x>metim(^  Hury/xal  in  pr(^;rving 
le,  though  we  are  eomjadled  to  aacrifi^xj  the  other ; and  in  thia  re-aiXiCt,  our 
fxxxlure  ahould  Ixj  a go^xl  (h^nl  influernxxJ  hy  the  rxxjufxition  of  the  fxitient. 
lua,  hy  partial  exeiaion,  we  may  h^ave  a hand  that  would  enable  a clerk  to 
^i|  Id  hia  pen,  hut  which  would  Ix;  almrjat  uwde«H  to  a lalx^urer  or  hla^;karnitfu 
^ In  kxyking  at  the  liand  from  a aurgif;al  [xn'nt  of  view',  we  may  conaid/iT  it  aa 
ing  (xnnixxxxl  of  tw'o  conatitiuintn — the  hand  proper,  and  the  Thurab ; the 
urnh  t>eing  an  funcAsmiry  to  the  haml,  and  an  opixment  U>  the  reah  of  the 
nnlxir,  without  which  it  ia  arwc#;ptihle  of  a cxnni^ratively  limited*  utility. 
AVA:  the  thurnh  ia  of  equal  importance  to  the  riint  of  the  liand : and  the  pre- 
wation  of  ita  threr^  Ixmea  ia  aa  much  to  Ixi  oonaid/ire^l  aa  thiat  of  the  remaining 
Umn  that  enter  inhj  the  confonnation  of  the  metacarpua  and  fingera.  In 
f;aaea  of  injury  or  dia<^aae  implicating  the  thumb,  every  effort  ought  to  lx; 
xJe  for  ita  pre»x;n'ation.  Even  if  it  lx.*  left  atiff'ene^l  and  incajxihle  of  flexion, 
will  l>e  a nifxjt  uaeful  opfxment  to  the  reat  of  the  liand.  Should  it  be  found 
ieaaary  to  ahorten  it,  care  muat  lx;  talom  that  aa  little  curtailment  as  poaaihle 
practiae^l : a fxjrtion  of  a plialanx,  or  ita  metacarpal  Ixjne  even,  is  of  esaential 
lity  in  giving  strength  and  hrea^lth  to  the  graap  of  the  hand.  In  case*  of 
ease,  a very  uaeful  memlx;r  may  he  left  by  the  removal  of  a portion  or  the 
ole  of  the  ungual  plialanx,  of  the  metacarfx>-phalangeal  articTilation,  or  even 
the  excision  of  the  metacarpal  Ixme,  the  phalange*  being  left.  These  various 
rations  are  easy  of  fxjrfonriamx; ; an  incision  through  the  diseased  and  dis- 
I anised  soft  parts  will  expose  the  necnised  bone  or  carious  joint,  which  must 
removdi  by  cTitting-pliera  or  a narrow  saw. 

IVhen  the  thurnh  has  lieen  forced  Ixick,  or  badly  lacerated  hy  powder-flask 
gun-barrel  expkisiona,  it  may  often  be  saved  by  Ix^ing  replaced  and  main- 
led  in  position  on  a splint,  with  some  form  of  antiseptic  drejwing  applied 
it ; and,  should  amputation  lx;  required,  it  must  be  done  in  accordance 
h the  rule  just  mentioned — of  saving  as  much  aa  possible  of  the  injured 
t. 
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n the  conservative  surgery  of  the  Fingers  the  preservation  of  flexion  and 
enaion  in  the  jiart  left  is  the  main  thing  to  be  aimed  at ; a rigid  stump  is 
ays  in  the  way.  I’lie  pre*i;rvation  of  these  movements  beoimes  more  im- 
tant  in  profxirtion  as  the  palm  is  approached.  It  is  of  more  consequence 
t the  proximal  phalanx,  which  carric-s  the  rest  with  it,  should  lx;  cajxihle  of 
ng  bent  inUi  the  [lalrn,  than  that  the  distal  can  be  flexwl  on  the  second  If 
proximal  phalanx  can  lx;  lx;nt  down,  a very  small  degree  of  movement  in 
disul  one  will  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
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make  it  a useful  member ; but  if  the  proximal  one  be  stiffened,  no  amount  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particularly  careful  of 
the  sheaths  of  the  tendons.  If  they  be  in  any  way  opened  or  injured,  it  will 
generally  be  found  either  that  the  tendon  sloughs,  or  that  it  becomes  adherent 
to  its  sheath  in  such  a Avay  that  all  movement  is  lost,  or  at  least  greatly 
impaired. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.  It 
often  happens,  in  the  destructive  disorganization  w'hich  results  fi’om  whitlow, 
that  this  necroses  ; Avhen,  instead  of  amputating  the  end  of  the  finger,  it  may 
be  removed  by  an  incision  on  its  palmar  aspect.  Disease  of  the  phalangeal 
articulations  usually  leads  to  amputation  of  the  affected  finger.  The  rules  for 
performing  these  various  operations  have  already  been  laid  down  at  pp.  88  et 
seq.,  Vol.  I.,  to  which  I must  refer  the  reader. 

Resection  of  the  Metacarpal  Bone,  either  of  the  thumb  or  index  finger, 
without  the  removal  of  the  corresponding  digit,  is  occasionally  required,  more 
particularly  in  cases  of  injury ; it  may  readily  be  done  by  making  a longitudinal 
incision  over  the  dorsal  aspect  of  the  bone  to  be  removed,  carefully  detaching 
it  from  surrounding  parts  by  keeping  the  edge  of  the  knife  close  against  the 
bone,  avoiding  the  tendons,  and  then  either  disarticulating,  or  (what  is  pre- 
ferable) cutting  across  the  neck  of  the  carpal  end  of  the  bone,  turning  it  out,  i 
and  separating  it  from  any  distal  attachments  which  it  may  retain.  After  the  . 
removal  of  the  metacarpal  bone  of  the  index  finger  in  this  w^ay,  but  little  de-  ^ 
formity  results,  and  a very  useful  hand  will  be  left,  more  particularly  in  children, 
on  whom  I have  more  than  once  had  occasion  to  practise  this  partial  resection 
with  success.  If  the  periosteum  be  saved,  the  bone  may  be  to  some  extent  re- 
produced, but  in  order  to  obtain  this  result  it  is  necessary  to  keep  the  finger 
drawn  forwards  by  an  elastic  extending  apparatus,  to  prevent  the  first  phalanx  ; 
from  being  jDulled  back  on  to  the  carpus  % the  muscles  attached  to  it.  ' 

CONSERVATIVE  SURGERY  OF  THE  LOWER  EXTREMITY.  J 

In  all  conservative  operations  that  are  practised  on  the  lower  extremity,  it  i 
is  of  essential  importance  that  a good  basis  of  support,  of  sufficient  length  and  ! 
stability,  be  left  to  the  body.  These  operations  differ  thus  in  some  important  i 
respects  from  those  that  are  practised  on  the  upper  extremity.  In  the  latter,  | 
the  preservation  of  the  hand,  even  though  in  a mutilated  condition,  is  the  i 
thing  at  which  the  Surgeon  aims  ; and,  provided  this  be  attained,  it  matters 
comparatively  little  how  much  the  arm  may  be  shortened  or  impaired  in  power. 

In  the  lower  extremity,  however,  strength,  length,  and  solidity  are  essential  to  { 
the  patient’s  comfort  and  utility,  and  unless  these  can  be  secured,  his  interest  j 
are  better  served  by  the  removal  of  the  limb,  and  the  adaptation  of  some  arti- 
ficial contrivance,  than  by  leaving  a shortened,  w'asted,  and  crippled  member, 
which  is  unequal  to  support  the  weight  of  the  body. 

Hip-joint. — Excision  of  the  head  of  the  thigh-bone  has  of  late  years  been 
a good  deal  practised  in  some  cases  of  hip-joint  disease.  This  operation  may, 
however,  most  conveniently  be  considered  in  connection  with  that  affection 
(Chapter  LI  I.). 

Knee. — Excision  of  the  knee-joint  was  originally  performed  at  the  close  of 
the  last  century  by  Park,  Filkiu,  and  the  Moreaiis,  but  it  fell  into  disfavour 
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.iiifcil  it  was  revived  in  IS.'iO  by  Fergnsson,  since  which  time  it  has  been  exten- 
uvely  practised.  Dui-ing  the  last  few  years,  since  the  operation  has  been 
•obbed  of  many  of  its  dangers  by  the  improved  metliods  of  treating  wounds, 
t has  been  performed  more  frequently  than  ever,  and  with  steadily  improving 
•esults. 

Excision  of  the  knee  is  undertaken  in  the  great  majority  of  cases  for  white 
welling  of  the  joint,  but  Surgeons  differ  considerably  as  to  the  period  at  which 


Fig.  548. — Tlioiaas'a  Kiiee-Splint.  Fig.  549. — Thomas’s  Knee-Splint  applied. 


9 

i' 

n 

li 

t 

li 

s 


he  operation  should  be  performed.  All  are  agi-eed  that  among  the  upper  and 
niddle  classes,  and  in  country  practice,  it  should  be  employed  only  as  a last 
■esource,  as  a substitute  for  amputation,  when  all  other  means  have  failed  to 
:ure  the  disease.  On  the  other  hand,  many  Surgeons  have  become  so  dis- 
leartened  with  repeated  failures  to  cure  w'hite  swelling  of  the  knee  in  the 
■-hildren  of  the  poor  of  large  cities,  that  they  have  resorted  to  excision  at  a 
'ery  early  period.  It  is  not  wise,  however,  to  adopt  a uniform  mode  of  treat- 
nent  for  all  cases  ; each  should  be  judged  on  its  own  merits. 

The  treatment  of  a case  of  white  swelling  of  the  knee  should  be  conducted 
m the  principles  already  laid  down  (]i.  348)  ; but  a brief  sketch  of  the  points 
laving  special  reference  to  this  joint  may  not  be  out  of  place  hero.  From  the 
inrliest  stage,  perfect  rest  of  the  joint  is  essential ; without  this  there  is  no 
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hope  of  cure.  This  may  he  obtained  by  the  application  of  some  rigid  apparatus, 
as  the  plaster  of  Paris  or  starched  bandage,  reaching  from  the  fold  of  the  nates 
to  the  toes,  the  patient  being  allowed  to  move  about  on  crutches,  without 
putting  the  foot  to  the  ground.  The  most  efficient  apparatus  is,  however,  the 
simple  and  ingenious  splint,  invented  by  H.  0.  Thomas,  of  Liverpool  (Figs. 
548,  549).  Besides  giving  the  most  perfect  rest,  this  has  the  great  advantage 
of  leaving  the  joint  exposed  so  that  the  effects  of  the  treatment  can  be  observed, 
and,  at  the  same  time,  it  enables  the  patient  to  move  about,  as  in  Fig.  549. 
The  apparatus  consists  of  a well-padded  iron  ring,  covered  with  leather,  from 
which  an  iron  rod  extends  downwards  on  each  side  of  the  leg,  terminating  in 
a second  ring  at  the  lower  end.  Attached  to  one  of  the  iron  rods  is  a piece  of 
soft  leather,  which,  when  the  splint  is  applied,  may  be  brought  up  behind  the 
limb,  and  secured  to  the  other  rod  by  being  folded  over  it  and  fixed  with 
strong  pins.  This  leather  is  not  essential,  and  in  many  cases  the  limb  can  he 
better  fixed  without  it.  The  foot-piece  represented  in  Figs.  548,  549,  is 
required  only  when  the  splint  is  used  to  fix  the  limb  after  excision  of  the  joint; 
in  other  cases  it  is  not  only  useless,  but  injurious.  In  ordinary  cases  in  which 
the  limb  is  tolerably  straight  the  apparatus  is  thus  applied  : — The  splint  must 
be  of  such  a length  as  to  extend  from  three  to  four  inches  beyond  the  foot. 
Two  strips  of  strong  strapping  are  prepared  of  sufficient  length  to  reach  from 
immediately  below  the  head  of  the  tibia  to  one  inch  beyond  the  sole  of  the 
foot ; to  one  end  of  each  of  these  a stout  tape  is  firmly  sewn.  The  strips  are 
then  applied  to  the  sides  of  the  leg,  the  tapes  being  below.  To  give  additional 
security  some  narrower  strips  must  be  wound  spirally  round  the  leg,  care  being 
taken  not  to  apply  them  circularly,  or  with  sufficient  tightness  to  constrict  the 
limb.  Over  all,  a flannel-bandage  may  be  applied  from  the  ankle  to  the 
upper  end  of  the  tibia.  The  strips  of  plaster  thus  applied,  if  of  proper  quality, 
should  retain  their  hold  without  shifting  for  many  weeks.  The  limb  is  then 
passed  through  the  upper  ring  of  the  splint,  which  is  pushed  upwards  till  it 
gets  a firm  bearing  against  the  tuberosity  of  the  ischium.  The  splint 
is  then  secured  in  position  by  tying  the  tapes  attached  to  the  strips 
of  plaster  to  the  ring  at  the  bottom  of  the  splint.  It  is  not  intended  in  so 
doing  to  forcibly  extend  the  limb,  but  merely  to  retain  the  splint  steadily 
in  position.  If  the  patient  is  to  walk  on  the  splint  it  is  better  to  have 
a bar  fixed  across  between  the  two  vertical  rods,  about  one  inch  above 
their  lower  ends  to  which  the  tapes  can  be  made  fast,  otherwise  they  are 
quickly  worn  through.  The  limb  being  thus  fixed  longitudinally,  lateral  and 
anterior  posterior  movements  are  prevented  by  two  broad  strips  of  plaster, 
about  three  feet  long  and  three  to  five  inches  wide  ; one  to  be  applied  to  the 
middle  of  the  thigh,  and  the  other  to  the  leg  opposite  the  calf.  The  strip  of 
plaster  is  first  fixed  to  one  of  the  lateral  rods,  then  brought  over  or  under  the 
limb,  and  back  to  the  same  bar,  the  remainder  of  the  strip  being  wound  round, 
including  both  bars  and  the  limb.  The  second  strip  is  then  applied  in  the 
same  way,  but  is  fixed  to  the  opposite  lateral  rod.  A broad  strip  of  bandage 
or  plaster  is  then  applied  behind  the  knee  between  the  two  lateral  rods,  so  as 
to  support  the  ham.  This  is  not  necessary  if  the  leather  is  fixed  to  the  splint, 
as  in  Fig.  548.  Lastly,  a flannel  bandage  is  smoothly  applied  from  the  toes 
to  the  groin.  If  properly  put  up  the  apparatus  should  not  require  changing 
for  some  Aveeks  ; the  tapes  may  be  tightened  if  they  become  loose,  and  the 
flannel  bandage  re-applied  daily,  but  the  strapping  should  not  be  touched.  In 
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walking,  a patten  is  worn  on  the  boot  of  the  sound  side,  so  as  to  equalize  the 
length  of  the  two  limbs  (Fig.  549).  A broad  strap  may  bo  carried  from  the 
< splint  over  the  opposite  shoulder,  as  in  Fig.  549,  but  if  the  e.xteusion  apparatus 
is  properly  fixed  to  the  leg,  and  the  tapes  tied  sufficiently  tightly,  this  is  not 
necessary.  A Thomas’s  splint  applied  as  above  described  is  perhaps  the  most 
perfect  apparatus  ever  invented  for  fixing  the  knee.  If,  however,  all  the  de- 
tails are  not  attended  to,  it  becomes  as  useless  as  any  other  form  of  splint. 
Even  if  the  limb  is  flexed  to  a considerable  angle,  the  Thomas’s  splint  may  be 
applied  as  above  described,  slight  modifications  being  made  to  suit  the  altered 
position  of  the  limb.  After  a few  weeks  in  bed  the  limb  will  usually  become 
••  straight,  if  no  ankylosis  exists. 

During  the  time  that  the  limb  is  on  the  splint  the  accessory  means  of 
At^treatment,  such  as  counter-irritation  or  pressure  by  an  elastic  bandage,  may  be 
f L employed,  should  they  be  considered  necessary  ; but  in  a large  proportion  of 
cases  simple  rest  is  all  that  is  required.  If  the  joint  improves  under  this 
; treatment  it  must  be  patiently  continued  for  many  months,  or  even  a year  or 
more.  Should  the  joint  continue  to  enlarge,  and  abscesses  form  in  spite  of 
: the  treatment,  or  should  the  case  be  seen  for  the  first  time  after  these  com- 
plications  have  arisen,  operative  interference  is  required.  It  is  not  necessary, 
however,  to  have  immediate  recourse  to  excision  or  amputation.  If  the  general 
health  of  the  patient  is  good,  and  his  surroundings  favom’able,  an  attempt  may 
be  made  to  save  the  ends  of  the  bones  by  making  free  incisions  along  the 
lateral  aspects  of  the  joint  as  far  back  as  possible,  so  as  to  drain  the  ca'sdty 
thoroughly.  If  they  are  made  too  near  the  patella  a pouch  is  left  behind  the 
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incision  on  each  side,  in  which  the  discharges  may  accumulate.  The  incisions 
should  extend  from  the  level  of  the  upper  limit  of  the  pouch  of  synovial 
membrane  above  the  patella  to  the  head  of  the  tibia.  If  an  abscess  be  found 
burrowing  beyond  this  point,  the  knife  must  be  carried  further,  so  as  to  lay 
it  freely  open.  The  incisions  having  been  made,  the  pulpy  granulation-tissue 
nife filling  the  cavity  of  the  joint  may  be  freely  scraped  away  with  a sharp  spoon, 
t Band  if  a carious  patch  be  felt  on  either  of  the  bones  this  also  may  be  treated  in 
! S L the  same  way.  In  some  cases  sequestra  may  be  found,  and  removed.  By  this 
1)1  rmode  of  treatment  good  results  have  been  obtained  by  H.  0.  Thomas  and 

V IRushton  Parker  of  Liverpool.  It  is  specially  adapted  to  children  under 

V i fourteen  or  fifteen  years  of  age,  and  the  younger  the  child  the  better  hope 
-I*- 1 there  is  of  success.  In  adults  it  is  rarely  to  be  recommended  ; nor  is  it  prac- 

' ticable  when  the  bones  are  extensively  destroyed.  The  operation  should  be 
performed  with  the  strictest  antiseptic  precautions.  In  the  after-treatment 
I drainage-tubes  are  not  necessary  if  the  incisions  are  sufficiently  free.  The 
» ' dressing  must  be  changed  at  the  end  of  the  first  twenty-four  hours,  as  it  will 
be  soaked  by  the  abundant  bloody  and  serous  discharge  which  flows  away  im- 
fc  t mediately  after  the  operation.  An  antiseptic  cotton-wool  di’essing,  either  of 
! iodoform-  or  salicylic  wool  may  then  be  applied,  enveloping  the  knee  widely  on 
If  ■ each  side,  and  suiTounding  the  splint.  This  may  be  left  undisturbed  till  some 
IjB-  discharge  soaks  out,  unless  severe  pain  or  elevation  of  temperature  indicate 
^ that  all  is  not  going  on  well.  Konig  strongly  recommends  the  application  of 
M some  iodoform  to  the  inside  of  the  joint  at  the  operation.  Should  the  treat- 
J ^ ment  fail  to  arrest  the  disease,  the  incisions  can  be  utilized  in  a subsequent 
w excision  or  amputation. 

# When  the  foregoing  methods  fail,  or  in  cases  not  adapted  to  the  treatment 
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by  incision,  excision  of  the  joint  or  amputation  becomes  necessary  to  save  the 
life  of  the  patient. 

Excision  of  the  knee-joint  may  be  practised  also  in  cases  of  faulty  ankylosis 
resulting  from  old  disease  or  injury,  by  which  the  limb  has  been  rendered 
useless. 

Operation. — Excision  of  the  knee-joint  may  be  performed  by  making  a 
horse-shoe  incision  with  the  convexity  downwards,  commencing  at  the  side  of 
one  condyle  of  the  femur,  and  passing  immediately  above  the  tubercle  of  the 
tibia  to  a corresponding  point  on  the  opposite  condyle  (Fig.  550).  By  this 

incision  the  ligamentum  patell® 
is  divided,  and  the  patella  turned 
up  in  the  elliptical  flap ; the 
crucial  ligaments,  if  not  already 
disorganized,  are  then  to  be  cut 
across,  any  remaining  lateral 
attachments  divided,  and  the 
bones  cleared  for  the  saw.  In 
doing  this  the  limb  must  be 
forcibly  flexed,  and  the  knife 
carefully  applied  to  the  posterior 
part  of  the  head  of  the  tibia ; for 
this  purpose  a blunt-pointed 
resection-knife  is  the  best.  The 
articular  surfaces  must  now  be 
sawn  off.  This  may  be  done 
with  Butcher’s  saw  ; but  in  order 
to  ensure  a perfectly  smooth 
section  of  the  bones,  many 
Surgeons  prefer  to  use  a common 
saw  somewhat  broader  than  that  ordinarily  employed  in  amputations.  The 
lower  end  of  the  thigh-bone  should  first  be  removed.  The  saw-cut  may  safely 
be  carried  from  before,  backwards,  or  in  the  opposite  direction,  as  there  is  no 
danger  of  injuring  the  popliteal  vessels.  It  must  be  made  accurately  at  right 
angles  to  the  shaft  of  the  femur,  in  the  antero-posterior  dii’ection  ; but,  in  the 
transverse,  it  should  be  parallel  to  the  articular  surface,  that  is  to  say,  the  inner 
side  must  be  left  shghtly  the  longer,  as  the  internal  condyle  is  naturally  longer 
than  the  outer.  If  the  condyles  retain  their  normal  shape,  it  is  not  difficult  to 
judge  the  proper  angle  at  which  the  saw  should  be  held  ; but  if  they  are  ex- 
tensively and  irregularly  destroyed,  the  following  guide  may  be  taken.  The  , 
patient  lying  flat  on  his  back,  the  thigh  is  flexed  to  a right  angle,  and 
adducted  till  the  inner  side  of  the  knee  corresponds  to  the  middle  hue  of  the  ; 
body  ; the  saw  is  then  to  be  held  parallel  to  the  surface  of  the  table.  A thin  ; 
slice  is  next  taken  off  the  tibia.  It  is  usually  recommended  to  cut  from  behind  ; 
forwai'ds  (Fig.  551)  to  avoid  wounding  the  popliteal  vessels  ; but  if  ordinary  ; 
care  be  taken  there  is  no  risk  of  doing  this,  and  it  is  more  convenient  to  saw  | 
in  the  opposite  direction.  The  section  must  be  accurately  at  right  angles  to  j 
the  shaft  of  the  tibia  in  both  directions.  ; 

It  has  been  recommended  to  saw  the  tibia  concave  and  the  femur  convex,  i 
using  a Butcher’s  saw,  but  it  is  difficult  to  do  this  so  that  the  bones  shall  lit 
accurately,  and  the  method  presents  no  advantage  over  the  ordinary  way  of  ; 
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operating.  Care  must  be  taken  not  to  remove  more  of  the  bones  than  is  abso- 
■iutely  necessary,  especially  in  young  subjects,  lest  the  epiphyses  be  completely 
\;emoved,  and  the  growth  of  the  limb  interfered  with.  It  is  usually  suflicient 
JO  remove  from  one-third  to  three-fourths  of  an  inch  of  the  tibia,  and  about 
ijiie  inch  or  an  inch  and  a half  of  the  thigh-bone  (Figs.  552  and  553).  In 
roung  childi'cu  the  ends  of  the  bones  can  sometimes  be  sliced  off  with  a knife, 
ind  the  amount  taken  away  accurately  limited  to  the  diseased  tissues.  It  not 
•.infrequently  happens  that  carious  cavities  are  found  extending  below  the  level 


Fig.  551. — Application  of  Butcher’s  Saw  to 
Head  of  Tibia. 


Fig.  553. — Uitper  End  of  Tibia, 
excised. 


f f the  section  that  has  been  made  ; when  this  is  the  case,  it  is  better  to  apply 
ne  gouge  to  them  than  to  saw  the  bone  below  their  level.  Should  the 
•peration  be  performed  for  deformity  consequent  upon  badly  reduced  fractures 
r dislocations  about  the  knee,  as  has  been  done  successfully  by  Humphry  of 
i.!ambridge,  it  may  be  necessai-y,  in  order  to  bring  the  limb  into  good  position, 
) remove  a wedge-shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed  ; if  it  be  only  slightly 
!^|iarious,  it  may  be  scraped  or  gouged  out  ; and  if  healthy,  in  accordance  with 
aat  principle  of  conservative  surgery  by  which  no  sound  part  is  removed,  it 
Qould  be  left,  becoming  consolidated  with  and  strengthening  the  joint.  The 
"rticular  surface  for  the  patella  on  the  thigh-bone,  which  extends  some  way  up 
« forepart,  may  advantageously  be  sliced  off,  so  as  to  leave  an  osseous  sm-face, 
.'istead  of  a cartilaginous  one,  for  the  attachment  of  the  patella. 

I have  always  found  the  operation,  as  it  has  just  been  described,  easy  of  per- 
)rmance  and  good  in  its  results  ; but  various  modifications  arc  adopted  by 
ifferent  Surgeons.  Thus,  some  make  one  straight  transverse  incision  ; others 
VO  parallel  incisions,  one  on  each  side  of  the  patella,  or  an  H -shaped  incision, 
nd  thus  open  the  articulation  from  the  side.  Jones  of  Jersey,  who  had  great 
'tperience  in  this  operation,  advised  that  the  skin  be  dissected  up  by  means  of 
semilunar  incision,  and  then  that  the  ligamentuin  patella)  be  preserved  by 
eing  pushed  with  the  patella  and  the  (]iuidriceps  extcu.sor  tendon  to  one  side. 
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the  joint  then  opened,  and  the  bones  sawn.  Others  advise  that  the  patella  be 
always  removed.  Volkmaiin  i-ecommends  a straight  incision,  passing  from 
one  condyle  of  the  femur  to  the  other,  transversely  across  the  middle  of  the 
patella,  Avhich  is  then  saAvn  through,  so  as  to  expose  the  joint.  After  the 
articular  ends  of  the  femur  and  tibia  have  been  removed,  the  fragments  of  the 
patella  are  united  to  each  other  by  sutures  of  catgut,  carbolized  silk  or  wire. 
If  its  articular  surface  is  diseased  it  must  be  sliced  off  or  scraped.  The  results 
obtained  by  this  method  are  very  good ; the  patella  readily  unites  by  bone,  and 
either  remains  movable  or  becomes  fixed  to  the  femur.  The  attachment  of 
the  quadriceps  extensor  and  ligamentum  patellae  being  undisturljed,  the  ten- 
dency to  displacement  of  the  tibia  backwards  after  the  operation  is  counter- 
acted, and  in  Avalking  the  action  of  the  rectus  in  bringing  the  limb  forwards 
is  preserved. 

E.  Davy  of  the  Westminster  Hospital  has  very  ingeniously  and  successfully 
modified  the  operation  of  excision  of  the  knee-joint  by  uniting  the  bones  on 
the  “Tenon  and  Mortice ” principle,  thus  securing  more  solid  bony  ankylosis. 
He  cuts  the  end  of  the  femur  into  a wedge-shape,  constituting  the  tenon,  and 
cuts  out  a mortice  in  the  upper  end  of  the  tibia,  into  which  the  wedged-shaped 
end  of  the  femur  is  driven,  and  maintained  with  absolute  fixity  by  means  of  a 
Avire  splint  Avith  foot-piece.  This  is  disturbed  as  little  as  possible  mitil  firm 
union  is  established. 

After  the  ends  of  the  bones  have  been  removed,  in  cases  of  white  swelling, 
the  pulpy  granulation-tissue  representing  the  synovial  membrane  must  be 
cleaned  away  as  completely  as  possible,  partly  by  scraping  Avith  a sharp  spoon 
and  partly  by  the  use  of  scissors  and  forceps.  Some  caution  is  necessary  in 
cleaning  the  posterior  part  of  the  joint  to  avoid  wounding  the  popliteal 
vessels.  The  healing  of  the  wound  is  much  facilitated  and  the  subsequent 
suppuration  diminished  by  this  proceeding.  If  sinuses  existed  before  the 
operation,  they  may  be  scraped  and  cleaned  Avith  a solution  of  chloride 
of  zinc. 

In  order  to  keep  the  bones  in  position  some  Surgeons  drill  them  obliquely 
at  the  anterior  part  and  secure  them  by  a couple  of  strong  sutures  of  catgut, 
carbolized  silk  or  wire.  Strong  catgut  answers  the  pm’pose  very  weU,  and  Avill 
not  soften  for  about  tAvo  weeks,  after  Avhich  time  it  is  no  longer  needed.  If 
the  wound  is  not  aseptic  wire-sutures  are  the  best,  if  any  be  used. 

It  is  very  important  that  all  hsemorrhage  should  be  thoroughly  arrested 
before  the  wound  is  closed.  In  some  cases  no  ligatures  will  be  required,  but 
usually  two  or  three  of  the  articular  arteries  furnish  sufficient  hjemorrhage  to 
require  restraint.  The  flap  Avhen  laid  down  will  often  appear  inconveniently 
long  and  thick,  but  it  must  not  be  curtailed  as  it  will  eventually  contract  and 
fit  well.  As  a rule  drainage-tubes  are  not  necessary,  and  the  flap  having  iw 
tendency  to  become  displaced,  only  requires  a few  sutures  to  hold  it  m 
position. 

The  result  of  the  operation  will  depend  mainly  on  the  care  taken  in  the 
after-treatment  and  in  the  successful  prevention  of  decomposition  in  the 
discharges.  It  is  essential  for  success  that  the  limb  should  be  kept  at  perfect 
rest  for  the  first  few  Aveeks  ; any  apparatus,  therefore,  which  requires  complete 
removal  for  dressing  the  Avound  should  be  avoided.  A narrow  splint  o 
japanned  iron  extending  from  the  buttock  to  the  heel  will  usually  answer  t ^e 
purpose  sufficiently  Avell.  It  must  be  padded  where  it  is  in  contact  Avith  t le 
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thigh  and  the  calf  to  such  an  extent  that  it  is  not  in  actual  contact  with  the 


I • skin  in  the  ham.  It  must  be  fixed  in  position  by  a flannel-bandage  above 
j;  and  below  the  knee,  over  which  a firm  plaster-of-Paris  bandage  must  be 

tv  “ * ' 


applied.  Heron  AVatson  recommends  a soft  iron  rod  or  bar,  applied  ante- 
I riorly,  reaching  from  the  groin  to  the  toes.  The  upper  part  is  straight  for  the 


thigh,  in  the  middle  is  an  arch  passing  over  the  knee  ; the  lower  part  is 


; 


straight  for  the  leg,  and  bent  at  an  angle  forwards  opposite  the  ankle  to  fit 
: the  dorsum  of  the  foot.  At  the  lower  end  opposite  the  ankle  is  a hook  by 
which  the  limb  can  be  suspended.  This  splint  having  been  properly  padded, 
is  fixed  in  position  with  a plaster-of-Paris  bandage.  Thomas’s  splint  with  a 
i foot  piece  (Fig.  548)  also  will  be  fomid  a very  efficient  apparatus,  and  may  be 
t|fsecured  above  and  below  the  knee  with  a plaster-of-Paris  bandage.  By  any  of 
these  means  the  limb  may  be  immovably  fixed,  while  the  knee  is  sufficiently 
.exposed  to  allow  of  dressing.  Wliatever  apparatus  is  chosen,  it  must  be 
applied  while  the  patient  is  still  under  chloroform  before  leaving  the  operating 
table.  As  soon  as  the  wound  is  healed,  the  limb  may  be  encased  completely 
in  a plaster-of-Paris  or  starched  bandage  till  the  bones  are  firmly  united  to 
i'leeach  other. 

If  proper  attention  be  not  paid  to  the  position  of  the  limb,  bowing  outwards 
:1s  apt  to  take  place.  In  order  to  prevent  displacement,  it  has  been  proposed 
I to  divide  the  hamstring  tendons ; this,  however,  I have  never  found  necessary, 

: nor  does  it  seem  to  me  to  be  advisable  to  complicate  the  operation  by  such  an 
addition  to  it. 

The  best  dressing  for  an  excision  of  the  knee  is  that  which  requires  changing 
k least  frequently,  and  most  efficiently  prevents  decomposition  of  the  discharges. 
\\  hatever  dressing  be  chosen  it  should  be  changed  at  the  end  of  the  first  24 
lours  to  get  rid  of  the  early  discharge.  The  dry  antiseptic  wool-dressings, 
i^ivhich  can  often  be  left  imtouched  for  2 or  3 weeks,  give  excellent  results  ; but 
f they  are  used,  care  must  be  taken  to  apply  enough  wool,  a thickness  of  at 
east  three  inches  being  required. 

The  form  of  dressing  is,  hoivever,  of  secondary  importance  to  the  mainte- 
lance  of  perfect  rest.  If  this  be  attended  to,  osseous  ankylosis  will  ensue,  and 
I good  and  useful  straight  limb  result.  In  tw'o  cases  I have  succeeded  in  getting 
I good  limb  with  a partially  movable  joint ; both  these  cases  were  in  children ; 
-nd  I am  disposed  to  think  that  in  young  patients  this  result  may  often  be 
atisfactorily  attained.  In  adults,  however,  osseous  ankylosis  should  always 
je  aimed  at. 

Selection  of  Cases  for  Excision. — It  is  generally  recognized  that  excision 
)f  the  knee  should  not  be  undertaken  after  the  age  of  30.  Grant  has  recorded 
^‘S  successfully  operated  on  as  late  as  53,  but  these  are  quite  exceptional, 
iixcision  is  not  as  a rule  to  be  recommended  in  very  young  children,  as  it  is 
:ipt  to  arrest  the  growth  of  the  limb  to  such  an  extent  as  to  render  it  useless 
i.n  after-life.  ^loreover,  incision  of  the  joint  and  scraping  is  usually  success- 
ul  at  this  age.  About  14  or  15  is  considered  by  most  Surgeons  the  most  favour- 
ble  age  for  the  operation.  It  should  not  be  undertaken  when  there  is  any 
dsceral  disease,  especially  if  there  is  tubercular  disease  of  the  lungs  or  albu- 
ninoid  degeneration  of  the  liver.  Extensive  disease  of  the  bones  is  unfavour- 
ible  to  the  operation.  It  need  hardly  be  said  that  the  operation  should  not  be 
indertaken  when  there  is  hope  of  cure  by  simpler  means.  In  the  International 
congress  of  1881  Kocher  of  Berne  maintained  that  in  white  swelling  e.xcision 
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of  the  knee  ensures  n more  rapid  cure  and  a better  limb  than  any  conservative 
method  of  treatment,  but  this  view  is  not  generally  accepted.  If  the  disease 
is  recognized  snfhciently  early,  and  treated  jn-operly  by  perfect  rest  of  the  joint, 
excision  should  be  required  only  in  exceptional  cases. 

Results. — In  determining  the  propriety  of  performing  the  operation,  there 
are  two  points  to  be  considered  : 1.  The  danger  attending  it,  and  2.  The 
utility  of  the  limb  left  after  operation. 

1.  Statistics  have  been  very  abundantly  published  with  regard  to  the  opera- 
tion of  excision  of  the  knee,  with  the  object  partly  of  showing  the  absolute 
mortality  and  partly  of  contrasting  excision  with  amputation.  At  the  present 
time  these  require  complete  revision ; first,  because  the  death-rate  has  l)eeii 
greatly  reduced  by  the  improved  after-treatment,  and  secondly,  because  many 
Surgeons  perform  the  operation  in  hospital-practice,  not  merely  as  a substitute 
for  amputation  in  cases  past  cure  by  any  other  means,  but  as  a means  of  rapid 
cure  replacing  prolonged  conservative  treatment. 

The  following  are  amongst  the  most  important  of  the  older  statistical 
records. 

Penieres,  writing  in  1869,  gives  the  statistics  of  600  cases  in  which  excision 
of  the  knee  had  been  performed.  Of  431  cases  operated  on  for  disease,  300 
recovered  and  131  died — a mortality  of  30  per  cent.  The  result  of  excision 
for  gunshot-injury  has  already  been  alluded  to  at  p.  235,  Vol.  I.,  as  generally 
unsatisfactory. 

On  comparing  the  mortality  after  amputation  of  the  thigh  with  that  follow- 
ing excision  of  the  knee-joint,  some  statistics  show  no  very  material  difference 
in  the  rate  of  mortality  after  the  two  operations.  In  1869,  Swain  found  that, 
in  472  cases  of  excision  of  the  knee-joint  collected  by  Price,  Mac  Cormac,  and 
himself,  there  were  116  deaths,  or  24 ‘5  per  cent,  ; while  in  54  amputations  of 
the  thigh  there  were  13  deaths,  or  24  per  cent.  Other  recent  statistics,  again, 
show  decidedly  in  favour  of  excision.  Willett  has  collected  the  cases  that 
occurred  at  St.  Bartholomew’s  Hospital  during  a period  of  six  years.  He  finds 
that  of  38  cases  of  excision  8 proved  fatal ; w^hilst  of  84  cases  of  amputation 
of  the  thigh  for  disease  no  fewer  than  37  died — showing  a preponderance  in 
favour  of  excision  over  amputation  in  the  ratio  of  21  against  44  per  cent,  of 
deaths.  Bryant,  however,  says  that  the  mortality  after  the  two  operations 
varies  much  according  to  age.  Thus,  among  patients  under  20  years  of  age, 
in  69  amputations  of  the  thigh  for  disease  of  the  knee,  3 only  died,  while  of 
97  cases  of  excision,  27  died  ; in  119  amputations  between  the  ages  of  20  and 
40,  38  died,  while  of  74  excisions,  39  died.  He  hence  concluded  that,  during 
the  earlier  period  of  life,  excision  is  a far  more  fatal  operation  than  amputation ; 
whilst  at  more  advanced  ages,  though  still  more  fatal,  the  balance  in  favour  of 
amputation  is  less  striking. 

The  following  may  be  given  as  examples  of  later  results.  Holmes  states 
that  at  Guy’s  Hospital,  where  some  of  the  Surgeons  are  strong  advocates  of 
early  excision  performed  w'ith  antiseptic  precautions,  89  joints  were  excised  in 
a period  of  5 years  with  only  6 deaths.  Kocher,  also  an  advocate  of  early 
antiseptic  excision,  in  1881  recorded  64  cases  ■with  6 deaths,  3 from  septic 
poisoning  in  the  early  days  of  the  antiseptic  treatment,  1 from  hmmorrhage, 
1 from  carbolic-acid-poisouing,  and  1 fi’oin  acute  tuberculosis.  i\Iessing,  in 
order  to  illustrate  the  effects  of  the  mode  of  dressing,  has  collected  92  cases 
from  the  hospital  at  Kiel ; 21  were  performed  before  the  introduction  of  the 
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antiseptic  treatment,  of  these,  7 died  directly  from  tlie  operation  ; 23  were 
treated  by  antiseptic  methods  involving*  frequent  change  of  dressing,  and  of 
these  2 died ; the  remaining  48  cases  were  treated  by  the  lasting  antiseptic  dress- 
ing, and  of  these  only  1 died,  from  hmmophilia.  Of  the  !)2  cases,  14  underwent 
subsequent  amputation.  Sack  of  Dorpat,  in  1880,  published  the  results  of  144 
cases  treated  antiseptically  by  various  Surgeons ; of  these,  25  or  17*3  per  cent, 
died  ; 4 from  infective  processes  in  the  wound,  13  from  tuberculosis  and  other 
general  diseases  existing  before  the  operation,  1 from  chloroform,  and  1 from 
carbolic-acid-poisoning,  2 from  causes  unconnected  with  the  operation,  and  4 
from  causes  not  stated.  Of  the  119  who  survived,  11  underwent  subsequent 
amputation,  making  exactly  75  per  cent,  of  successes  and  25  per  cent,  of 
failm*es. 

2.  The  second  point  that  has  to  be  determined,  is  as  to  the  Utility  of  the 
Limb  after  the  Operation. 

On  this  point,  the  result  of  recorded  cases  is  in  favour  of  the  operation.  In 
one  of  Park’s  cases,  operated  on  in  1783,  that  Surgeon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  “was  able  to  go  aloft  with  consider- 
able agility,  and  to  perform  all  the  duties  of  a seaman.”  In  some  of  the  latter 
cases  the  result  has  been  equally  good.  One  of  Jones’s  patients  (a  boy) 
“ could  nm  and  walk  quickly  without  any  aid  of  a stick,  could  stand  on  the 
limb  alone,  and  pirouetted  and  hopped  two  or  three  yards  without  putting  the 
sound  limb  to  the  gromid.”  In  several  of  my  own  cases  an  excellent,  strong 
and  straight  limb  has  been  left,  useful  for  all  ordinary  purposes.  In  a case 
which  I examined  seven  years  after  the  operation,  the  limb  was  well  nourished, 
straight,  firmly  ankylosed,  and  but  very  little  shortened.  The  patient,  a lad 
of  twenty,  could  walk  eight  or  ten  miles,  and  even  jump  and  stand  on  the 
limb  without  the  least  pain,  sign  of  weakness,  or  difficulty.  In  very  yoimg 
children  the  result  of  the  operation  is  not  satisfactory,  the  leg  continuing 
shortened  and  wasted,  not  developing  with  the  rest  of  the  body.  This  is  appa- 
rently due  to  and  dependent  upon  the  removal  of  the  epiphysis  of  the  tibia,  on 
the  integrity  of  which  the  growth  of  that  bone  is  dependent. 

After  the  operation,  osseous  ankylosis  takes  place  with  a firm  cicatrix  ; the 
limb  is  shortened  from  one  to  three  inches,  according  to  the  amount  of  bone 
removed,  but  by  means  of  a high-heeled  shoe  this  inconvenience  is  greatly 
remedied.  It  has  been  urged  against  excision  of  the  knee-joint,  that  convales- 
cence is  tedious  and  prolonged  ; but  this  argument  can  with  justice  have  but 
little  weight.  If  a useful  limb  can  be  preserved  to  the  patient,  it  can  matter 
but  little  if  a few  additional  weeks  be  devoted  to  the  procedure  by  which  it  is 
obtained  ; and,  indeed,  it  is  a question  whether  in  many  cases  the  patient  may 
not  be  able  to  walk  just  as  soon  after  the  excision  of  the  knee-joint  as  after 
amputation  of  the  thigh  ; for,  as  has  been  very  properly  remarked,  though  the 
•amputation-wound  may  be  healed  in  three  or  four  weeks,  it  may  be  as  many 
months  before  an  artificial  limb  can  be  worn. 

On  the  whole  from  the  evidence  before  us,  it  may  be  concluded  that  in 
properly  selected  cases  excision  is  preferable  to  amputation,  as  involving  less 
mutilation  and  but  little  more  risk.  In  the  statistics  collected  by  Sack  above 
Muoted,  13  out  of  25  deaths  arose  from  visceral  disease  existing  before  the 
operation.  Tf  these  cases  had  been  submitted  to  amputation  probably  many 
of  them  would  have  recovered,  and  the  death-rate  of  the  excisions  would  have 
been  reduced  to  under  10  per  cent.  The  operation  should  not  be  put  off  too 
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long,  till  the  patient  is  exhausted  by  pain  and  discharge,  and  the  tissues  round 
the  joint  perforated  by  numerous  sinuses  ; but,  on  the  other  band,  it  can 
hardly  be  considered  justifiable  to  resort  to  excision  without  a fair  effort  to 
cure  the  disease  by  simple  treatment.  Every  case  must  be  decided  on  its  own 
merits,  and  tlie  results  obtained  will  be  in  proportion  to  the  judgment  shown 
by  the  Surgeon  in  selecting  the  proper  cases.  In  a doubtful  case  there  is 
another  consideration  which  cannot  be  altogether  discarded  in  enabling  us  to 
form  a judgment  as  to  the  preferable  operation.  And  it  is  this,  that,  in  con- 
sequence of  recent  improvements  in  surgical  mechanics,  artificial  limbs  are 
now  constructed  of  so  durable  and  useful  a character,  as  to  supply  to  a great 
extent  the  loss  sustained  by  amputation,  and  this  more  particularly  if  the  limb 
have  been  removed  early  in  life,  when  the  patient  can  more  readily  adapt  him- 
self to  new  methods  of  progression. 

Bones  of  the  Leg. — The  Tibia  is  very  frequently  the  seat  of  caries  in  the 
upper  and  lower  epiphyses,  and  of  necrosis  in  the  shaft,  requiring  partial 
operation  for  the  removal  of  the  diseased  portions.  Occasionally  a very  con- 
siderable extent  of  the  shaft,  indeed  the  whole  of  it,  may  be  removed  in  a state 
of  necrosis,  as  a loosened  sequestrum,  from  the  interior  of  the  periosteum,  more 


Fig.  554.— Limb  with  Necrosis  of  Fibula. 


Fig.  555. — Limb  after  Remoyal  of  Fibula. 


or  less  consolidated  and  strengthened  by  the  deposit  of  new  bone.  Such  opera- 
tions present  nothing  special,  and  the  result  is  usually  very  satisfactory,  the 
limb  that  is  left  being  strong,  useful,  and  sound. 

The  Fibula  is  less  frequently  the  seat  of  operation,  but  it,  like  the  tibia 
may  require  partial  removal.  In  one  case,  that  of  a child  six  years  of  age,  I 
successfully  removed  the  whole  of  the  necrosed  fibula.  This  operation  is 
readily  done  by  slitting  up  the  sinuses  in  a direction  so  as  to  expose  the 
sequestrum,  which  may  then  be  drawm  out  without  difficulty  (Figs.  554  and 
555).  After  the  operation  an  inner  splint  must  be  applied,  in  order  to  obviate 
the  tendency  to  varus  which  will  ensue.  In  the  case  from  which  the  annexed 
drawings  are  taken,  very  considerable  reparative  action  was  set  up  in  the 
periosteum  and  soft  tissues  along  the  line  of  bone  that  had  been  removed,  new 
osseous  matters  apparently  being  deposited  ; and  the  child,  when  examined 
two  years  after  the  operation,  had  an  excellent,  well-nourished,  and  useful  limb. 
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; ?he  foot,  however,  had  a tendency  to  be  drawn  inwards,  apparently  owing  to 
j he  flexoi’s  having  overcome  the  antagonism  of  the  peroneal  extensors,  ihis 
j eviation  inwards  was  counteracted  by  the  patient  wearing  a properly  con- 
j:  tructed  boot,  with  which  walking  was  perfectly  easy. 

1 Foot. — In  looking  at  the  division  of  the  foot  into  its  three  great  component 
arts— toes,  metatarsus,  and  tarsus, — we  shall  perceive  that  firmness  of  gait  is 
iven  by  the  foot  resting  on  the  heel  behind,  and  on  the  ball  in  front  formed 
y the  projection  of  the  broad  line  of  the  metatarso-phalangeal  articulations, 
lore  particularly  that  of  the  great  toe  ; whilst  elasticity  is  communicated  to 
\e  tread  by  the  play  of  the  toes  and  metatarsal  bones.  The  elasticity  of  the 
K»t  may  be  lost  without  any  very  serious  inconvenience  to  the  patient  ; but 
le  preservation  of  stability  and  firmness  of  gait  are  of  essential  importance  ; 
ad  as  these  are  secured  by  the  heel,  the  ball  of  the  great  toe,  and  the  breadth 
f the  anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve 
I all  resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modern  conservative  sur- 
ery  been  more  distinctly  shown  than  in  the  Tarsus.  In  the  “good  old  times” 
Surgery,  if  a person  had  a “white  swelling  ” of  the  bones  of  the  foot,  or  a 
aseased  tarsus,  he  was  at  once  condemned  to  amputation  of  the  limb.  No 
istinction  was  drawn  between  disease  of  the  different  parts  of  the  foot,  nor 
ly  attempt  made  to  save  the  sound  by  the  sacrifice  of  the  diseased  part. 

Until  a comparatively  recent  period,  indeed,  “diseased  tarsus”  was  described 
5 a whole.  Surgeons  did  not  endeavour  to  make  out  the  exact  extent  and 
nount  of  the  disease,  and  any  case  described  as  “diseased  tarsus”  was  looked 
•Don  as  requiring  amputation  of  the  leg.  The  rule  of  practice  then  observed 
las,  amongst  the  wealthier  classes —those  who  could  afford  the  expense  of  a 
^cork  leg  ” — to  amputate  a little  above  the  ankle  ; but,  amongst  the  poorer 
tasses,  to  remove  the  leg  about  a couple  of  inches  below  the  knee,  so  as  to  give 
e patient  a stump  which,  when  bent,  would  fit  into  the  socket  of  a wooden 
Thus,  in  the  latter  case  especially,  not  only  was  the  leg,  itself  perfectly 
und,  sacrificed,  but  the  patient  was  exposed  to  great  additional  danger  ; for 
there  be  one  point  more  than  another  which  has  been  indisputably  proved  by 
aAjgical  statistics,  it  is,  that  the  mortality  after  amputation  increases,  ccetmis 
iribus,  in  exact  proportion  as  we  approach  the  trunk — every  additional  inch 
rl  iiich  we  remove  augmenting  the  danger  to  the  patient.  This  practice  con- 
i^fidued  to  prevail  until  Chopart  drew  some  distinctions  between  the  treatment 
be  pursued,  according  as  the  disease  affected  the  anterior  or  the  posterior 
rsal  bones  and  articulations.  He  showed  that,  when  the  anterior  articulations 
ily  were  affected,  amputation  at  the  junction  of  the  astragalus  and  calcaneum 
ith  the  scaphoid  and  cuboid — an  operation  which  goes  by  the  name  of 
|o|  Ohopart’s  amputation  ” — ought  to  be  performed  ; thus  removing  the  whole 
the  disease,  and  allowing  the  patient  to  recover  with  a shortened  foot,  with 
e heel  preserved — one  on  which  he  could  bear  the  weight  of  his  body,  and 
lich  would  be  highly  useful  to  him. 

The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  in  cases  of 
'Seased  foot,  was  the  operation  introduced  by  Syme — that  of  disarticulation  at 
ti  e ankle-joint.  This  was  certainly  a great  advance ; for,  the  flap  l)eing  taken 
'om  the  heel,  the  patient  has  a stump  on  which  he  can  bear  firmly.  The 
)eration  is  also  a very  safe  one.  According  to  0.  Weber,  17  deaths  only 
curred  in  101  cases  of  this  operation.  I have  performed  it  mauy  times 
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death  ; and  this,  in  the  lower  extremity,  is  extremely 


a 


without  a 
satisfactory^ 

Since  the  introduction  of  anesthetic  agents,  Conservatiye  Surgery  has  taken 
great  strides  ; and  I think  Conservatism  in  Surgery  may  be  regarded  as  the 
necessary  result  of  Anesthesia.  For,  although  operations  of  this  kind  were 
performed  years  ago  by  Park,  the  Moreaus,  and  others,  and  their  utility 
demonstrated,  yet  the  operations  of  gouging,  scraping,  and  partial  resection 
Avere  so  horribly  painful  to  the  patient,  and  occupied  so  much  time  in  their 
performance,  that  patients  dreaded  to  submit  to,  and  Surgeons  declined  to 
undertake,  them.  Of  late  years  Surgeons  have  learned  to  discriminate  disease 
of  one  part  of  the  tarsus  from  that  of  another,  and  to  apply  appropriate  treat- 
ment to  each. 

Looking  at  the  subject  from  a diagnostic  point  of  view — and  the  treatment 

is  most  intimately  connected  with  minute  and 
accurate  diagnosis — we  find  that  the  pathology 
of  diseases  of  the  tarsus  is  closely  connected 
with  its  healthy  anatomy.  Composed  of  seven 
bones,  it  presents  four  distinct  articulations. 
By  the  term  “ articulation,”  applied  to  the 
tarsus,  I do  not  mean  merely  the  connection  of 
contiguous  bones  with  each  other,  but  distinct 
synovial  sacs  shut  off  from  communication  with 
other  synovial  sacs  in  the  foot.  These  are  well 
represented  in  the  annexed  diagram  (Fig.  556). 
The  posterior  calcaneo-astragaloid  is  the  first  of 
them  ; next  comes  the  {a)  anterior  cakaneo-asira- 
-—d  galoid,  the  synovial  membrane  here  serving  also 
for  the  astragalo-scajjhoid ; the  cakaneo-cnhoid 
(&)  is  the  third  ; and  the  anterior  tarsal  synovial 
membrane  (c)  is  the  fourth  and  largest  of  all, 
and  the  most  important  in  a surgical  aspect. 
It  extends  betAveen  the  scaphoid  and  the  three 
cuneiform  and  the  cuboid  bones,  between  the 
cuneiform  bones  themselves,  between  the  two 
outer  cuneiforms  and  the  bases  of  the  second 
and  third  metatarsal  bones,  and  also  between  the 
external  cuneifoim  and  the  cuboid.  The  articulation  between  the  cuboid  and 
last  two  metatarsal  bones  is  shown  at  A ; and  e is  that  between  the 
cuneiform  and  the  first  metatarsal  bones.  These  two  (if  and  e)  are  not,  strictly 

"Tn  the\S lijority  of  cases,  so  far  as  my  experience  goes,  it  is  the 
structures,  and  not  the  articulations,  which  are  primarily  diseased  Tte 
bones  being  cancellous,  far  removed  from  the  centre  of  circulation,  and  ^ 
posed  to  alterations  of  temperature,  readily  become  tlie  seat  of  congestiOT  an 
L-ies  but  rarely  of  necrosis  ; and  in  strumous  subjects  not  iinfaqiicntly  M 
Z a tlerculoL  condition.  Caries,  whether  simple  or  tyercnlous,  once  set 
uu  in  bones  speedily  implicates  the  articulations  secondarily. 

"NowTwil!  easily  be  nnderstood,  on  casting  an  eye  on  the  ar»^^ 
the  tarsal  svnovial  membranes,  that  the  ayent  o c isea  , ^ . 

measure,  depend  upon  its  original  seat.  Thus,  a pereoii  may  have  disease 
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Fig.  556.— Diagram  of  Syno\-ial  Mem- 
branes of  tbe  Foot. 
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le  os  calcis,  extending  even  to  the  cuboid,  with  very  little  likelihood  of  its 
focceding  farther  for  a length  of  time.  Such  disease  is  limited  to  the  outer 
irt  of  the  foot,  does  not  involve  its  integrity,  and  readily  admits  of  removal 
operation.  But  let  him  have  disease  springing  up  in  the  scaphoid,  or  in  one 
■ the  cuneiform  bones,  or  in  the  bases  of  the  second  or  third  metatarsal  bones, 
id  the  morbid  process  will  rapidly  spread  through  the  whole  of  the  anterior 
id  inner  part  of  the  tarsus,  and,  in  all  probability,  no  operation  of  resection 
n be  advantageously  employed.  Hence  the  seat  of  disease  influences  materially 
^ amount  and  extent,  and  the  kind  of  operation  required. 

When  the  foot  is  affected  by  strumous  disease  it  becomes  painful,  the 
tient  being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot. 
,'elling  of  an  unifonn  character  takes  place,  with  tenderness  at  some  point 
posite  the  bones  or  articulations  that  are  chiefly  involved ; and  eventually 
kcesses  form,  leaving  suiuses  through  which  the  probe  passes  down  upon 
"tened  and  carious  bone.  These  evidences  of  disease  are  usually  much 
irked  about  the  dorsum  and  sides,  where  the  bones  are  most  superfleial, 
oi  3 sole  being  often  comparatively  free — an  important  point  in  reference  to 
eration. 

The  bones  that  are  most  frequently  the  seat  of  primary  disease  are  the 
. caneum,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal  bone 
the  great  toe.  When  the  disease  is  limited  to  one  or  two  of  these  bones, 
iision  is  usually  practicable  ; but  when  it  extends,  through  the  influence  of 
} connecting  articulations,  to  other  bones  of  the  tarsus  or  metatarsus, 
rtial  amputation  will  probably  be  required. 

Primary  disease  of  the  articulations  of  the  foot  is  a less  frequent  cause  of 
:3ration  than  caries  of  the  tarsal  bones  leading  secondarily  to  an  implication 
the  contiguous  articulations  ; and  the  particular  operation  required  wiU,  in 
Treat  measure,  depend  upon  the  extent  of  implication  of  the  synovial  mem- 
i.nes  of  the  foot.  When  the  calcaneo-astragaloid  or  the  calcaneo-cuboid 
iculations  are  alone  affected,  with  their  contiguous  bones,  resection  of  the 
les  and  joints  implicated  will  often  be  attended  by  very  satisfactory  results ; 
j when  the  large  anterior  tarsal  synovial  membrane  is  in  a state  of  chronic 
;3ase,  either  primary  or  secondaiy  to  disease  of  the  scaphoid,  the  cuneiform, 
of  either  of  the  metatarsal  bones  connected  with  it,  then  resection  is 
rcely  admissible,  and  Chopart’s  amputation  offers  the  best  means  of  relief, 
iammation  of  the  large  and  complicated  anterior  tarsal  synovial  membrane 
amonly  commences  in  disease  of  the  scaphoid.  It  may,  usually,  be 
Dgnized  readily  enough  in  its  earlier  stages  by  the  pain  and  swelling  that  take 
i 3e  across  the  line  of  articulation  between  the  scaphoid  and  cuneiform  bones, 
pain  being  greatly  increased  by  bending  the  foot  down,  and  extending 
088  the  whole  breadth  of  the  foot.  Although  it  is  usually  most  severe  at 
inner  side,  which  is  the  first  affected,  yet  the  external  section  of  this  com- 
: ated  articulation,  that  l^etween  the  external  cuneiform  and  the  cuboid,  be- 
ling  involved,  causes  suffering  to  be  experienced  on  the  outer  side  of  the 
■/  as  well.  J n the  more  advanced  stages  of  this  particular  disease,  the  foot 
imes  a remarkable  bulbous  or  clubbed  appearance  ; the  symmetry  of  the 
1 and  the  outline  of  the  ankle  are  unimpaired,  but  the  fore  part  and  domum 
the  foot  are  greatly  swollen,  glazed,  and  sometimes  perforated  by  sinuses 
charging  thin  pus.  I look  upon  this  disease  of  the  anterior  tarsal  synovial 
nbrane  as  a distinct  affection  of  the  foot,  requiring  to  be  diagnosed  from 
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the  otlier  strumous  inflammations,  and  in  its  advanced  stages  demandino- 
Chopart’s  amputation. 

It  may  be  stated  generally  that  the  result  of  disease  of  the  tarsus  will  Ije 
dependent  mainly  upon  whether  it  is  acute  or  chronic,  progressive  or  stationary, 
diffused  or  limited.  When  it  is  acute,  its  limit  cannot  be  defined,  and  after 
the  removal  of  one  portion  the  disease  may  be  lighted  up  afresh  in  the  struc- 
tures, osseous  or  articular,  that  have  been  left.  When  iimjre^sive,  there  will 
be  found  to  be  a general  tendency  to  disease  in,  or  disorganization  of,  the 
tarsal  structures,  and  partial  operation  can  be  productive  of  little  good.  When 
it  is  diffused,  extending  into  the  large  anterior  tarsal  or  tarso-metatarsal  articu- 
lations, partial  operation  can  avail  nothing.  It  is  in  those  cases  in  which  the 
disease  is  chronic,  limited,  and  stationary,  or  nearly  so,  that  excision  and  partial 
operation  can  be  beneficial. 

Excision  of  Tarsal  Bones. — Any  one  of  the  tarsal  bones  may  be  the  seat 

of  primary  disease,  which  may  be 
limited  to  the  bone  originally  impli- 
cated, or  may  extend  to  neighbouring 
articulations,  or  through  the  whole 
tarsus.  There  are,  however,  four 
bones  which  may  be  looked  upon 
as  the  most  frequent  centres  of 
tarsal  disease — viz.,  the  Os  Calcis, 
the  Astragalus,  the  Scaphoid,  and 
Cuboid  ; and  as  regards  frequency, 
they  are  commonly  affected  in  the 
order  given. 

The  Os  Calcis,  from  its  exposed 
situation,  large  size,  and  spongy 
structure,  is  more  frequently  the  seat  of  caries  and  necrosis  than  any  of  the 
other  tarsal  bones.  Yery  commonly  the  disease  is  limited  to  this  bone  ; in 
other  instances  it  extends  into  the  calcaneo-astragaloid  or  calcaneo-cuboid 
articulations. 

When  the  disease  is  situated  in  the  yjosterior  or  lateral  imri  of  the  lone,  the 
neighbouring  articulations  are  seldom  involved,  and  then  the  removal  of  the 
morbid  structures  by  gouging  will  usually  succeed  in  effecting  a cure.  I have 
frequently  had  occasion  in  this  way  to  scoop  out  great  portions,  sometimes 
the  whole  of  the  interior  of  the  calcaneum,  with  the  most  excellent  results. 
Even  when  the  cuboid  is  extensively  implicated  as  well,  and  the  calcaneo- 
cuboid articulation  is  the  seat  of  disease,  the  disorganized  structures  may  often 
be  removed  by  gouging  and  partial  resection,  as  in  the  case  of  which  the  cut 
(Fig.  557)  is  a good  representation,  where,  by  means  of  a JL-shaped  incision, 
these  bones  were  exposed,  and  their  carious  portions  gouged  out.  Should,  how- 
ever, the  caries  have  affected  the  superior  or  anterior  portions  of  the  hone,  then! 
the  implication  of  the  astragaloid  or  cuboid  articulations  may  render  the 
excision  of  the  whole  bone  necessaiy,  as  the  only  means  of  preventing 
extension  of  secondary  mischief  to  the  tamus  generally.  So  unfrequent, 
however,  is  disease  of  the  articular  aspects  of  this  bone,  that  its  complete! 
removal  is  very  seldom  necessary.  Out  of  at  least  fifty  cases  of  caries  of  thej 
os  calcis  that  have  been  under  my  care,  I have  had  occasion  to  excise  the  whole j 
bone  only  once  ; and  Fergusson  states  that  he  has  never  yet  found  it  ncces- 
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k ig.  558. — Excision  of  the  Os  Calcis. 


Fig.  559. — Disease  of  tlie  Os  Calcis. 

1.  Foot  before  Oi)eration  ; 2.  Foot  after  Excision. 


•eel-flap  back,  and  then  carrying  incisions  forward  into  the  sole  of  the  foot, 
y which  another  flap  is  turned  up,  and  the  calcaneo-cuboid  articulation, 
■'cposed  and  opened  ; after  which  the  knife  is  carried  between  the  astragalus 
■ad  calcaneuin,  and  the  latter  bone  detached.  By  this  operation  the  sole  of 
le  foot  is  somewhat  e.xtensively  incised,  and  cicatrices  are  left  over  the 
eel. 

■ In  order  to  avoid  this  inconvenience,  I have  found  that  exarticulation  of  the 
i calcis  may  readily  be  performed  in  the  following  way.  The  patient  lying  on 
IS  f^;c,  a horseshoe-incision  is  canned  from  a little  in  front  of  the  calcaiieo- 
iboid  articulation  round  the  heel,  along  the  sides  of  the  foot,  to  a correspond- 
g point  on  the  opposite  side.  The  elliptic  flap  thus  fonncd  is  dissected  up, 
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• sary  to  do  this  operation.  Indeed,  excision  of  the  os  calcis  should  not  be 
lightly  undertaken.  The  large  size  of  the  bone,  its  importance  as  a basis  of 

■ support  to  the  body,  and  as  the  point  of  attachment  of  the  strong  muscles  of 
; the  calf,  should  induce  the  Surgeon,  whenever  practicable,  to  avoid  its  com- 
: plete  extirpation,  and  to  limit  himself  to  the  application  of  the  gouge,  or 
- sharp  spoon,  even  though  he  may  have  to  scoop  out  the  Avhole  of  the  interior 
of  the  bone,  leaving  little  more  than  an  osseous  shell.  This  will  fill  up  with 
dense  fibroid  tissue,  which  will  probably,  eventually  undergo  partial  ossifi- 
cation, and  leave  the  foot  as  useful  as  ever  for  all  purposes  of  support  and 

• progression. 

Operation. — Excision  of  the  os  calcis  is  usually  performed  by  turning  a 
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the  knife  being  carried  close  to  the  bone,  and  the  whole  under  surface  of  the  os 
calcis  thus  exposed.  A perpendicular  incision,  about  two  inches  in  length,  is 
then  made  behind  the  heel,  through  the  tendo  Achillis,  in  the  mid-line  and 
into  the  horizontal  one.  The  tendon  is  then  detached  from  its  insertion  and 
the  two  lateral  flaps  are  dissected  up,  the  knife  being  kept  close  to  the  bones, 
fi-om  which  the  soft  parts  are  well  cleared  (Fig.  558).  The  blade  is  then 
carried  over  the  upper  and  posterior  part  of  the  os  calcis,  the  articulation  is 
opened,  the  interosseous  ligaments  are  divided,  and  then,  by  a few  touches  with 
the  point,  the  bone  is  detached  from  its  connections  with  the  cuboid.  This 
bone,  together  with  the  astragalus,  must  then  be  examined  ; and  if  any  disease 
be  met  with,  the  gouge  should  be  applied.  Should  ankylosis  have  taken  place 
between  the  os  calcis  and  the  astragalus,  as  I have  found  in  one  case,  the  bones 
may  readily  be  divided  by  means  of  Butcher’s  saw.  By  this  operation  all 
injury  to  the  sole  is  avoided ; and  the  open  angle  of  the  wound  being  the  most 
dependent,  a ready  outlet  is  afforded  for  the  discharges. 

The  drawing  (Fig.  559)  gives  an  excellent  representation  of  the  state  of  the 
foot  of  a girl  before  and  after  the  excision  of  a diseased  os  calcis — a somewhat 
flattened  but  most  useful  foot  resulting. 

Subperiosteal  Excision. — Ollier  has  described  a mode  of  removing  the  os 
calcis,  in  such  a way  that  the  periosteum  may  be  preserved  so  as  to  allow 
the  regeneration  of  the  bone.  A curved  incision,  commencing  on  the  outside 
of  the  tendo  Achillis,  at  the  level  of  the  ankle-joint,  is  carried  down  as  far  as 
the  external  tuberosity  of  the  os  calcis,  and  thence  along  the  side  of  the  foot , 
as  far  as  the  posterior  end  of  the  fifth  metatarsal  bone.  The  flap  being ' 
raised,  the  periosteum  and  tendo  Achillis  are  separated  from  the  bone,  wliich  i 
is  then  further  denuded  of  its  periosteum  as  far  as  can  be  reached,  thei 
ligamentous  attachments  are  divided,  and  the  bone  is  removed.  In  fact,  in  | 
caries  of  the  os  calcis,  it  may  often  be  found,  as  in  performing  Syme’s  amputa-  • 
tion,  that  the  thickened  periosteum  strips  off  the  softened  and  carious  bone  i 
as  readily  as  the  peel  off  an  orange  ; hence  a formal  process  of  dissection  is  1 
scarcely  needed. 

History  and  Results. — Excision  of  the  os  calcis  is  a very  successful  operation.  | 
It  seems  to  have  been  first  performed  by  Monteggia  in  1813  ; the  result 
appeared  promising,  when  the  patient  died  of  scrofulous  disease.  The  opera- 
tion then  fell  into  abeyance  for  twenty-four  years,  when  Robert,  in  1837,  in  a 
case  of  necrosis  of  the  bone,  removed  the  diseased  portion,  leaving  the  healthy 
peripheral  layer.  The  same  Surgeon,  in  1844,  in  a case  of  caries,  removed  the 
whole  bone  with  the  exception  of  its  upper  articular  surface  and  the  inner  side 
of  the  body.  Greenhow  of  Newcastle,  in  this  country,  and  Rigaud,  in  France, 
appear  to  have  been  the  first  Surgeons  who  successfiilly  excised  the  whole  oi  i 
the  os  calcis.  Their  cases  both  occm’red  in  1848  ; and  since  that  time  th( 
operation  has  been  performed  in  a large  number  of  cases  in  this  country  and  ii 
America,  and  established  as  one  of  the  many  important  developments  mad< 
in  late  years  by  Conservative  Surgery.  In  France,  it  seems  to  have  met  witl  | 
little  favour,  though  it  has  been  successfully  performed  there  in  severa  I 
instances,  by  Ollier,  Giraldes,  and  some  other  Surgeons.  Guerin  says  tha  I 
the  operation  should  not  be  attempted  : and  gives  as  his  only  reason  fo  I 
describing  the  operative  procedure,  that  English  Surgeons  have  not  feared  t I 
undertake  it.  _ I 

Polaillon,  of  Paris,  in  an  able  article  written  in  1869,  with  the  object  c I 
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advocating  the  performance  of  the  operation,  has  collected  the  records  of  64 
cases.  Of  these  he  sets  aside  9,  of  which  he  has  not  been  able  to  find  sufficiently 
accurate  statements  as  to  the  result.  Of  the  remaining  55,  39  were  successful — 
; this  term  implying  that  the  patients  were  enabled  afterwards  to  walk  without 
artificial  apparatus  or  support.  Of  the  remaining  16,  in  6,  crutches  or  other 
, apparatus  were  necessary  ; in  7,  subsequent  amputation  was  demanded  on 
: account  of  return  of  the  disease  or  inutility  of  the  foot  ; and  there  were  3 
, deaths.  Eesection  of  the  entire  bone — in  a few  cases  with  other  portions  of 
, the  tamus — appeai-s  to  have  been  performed  in  39  of  the  55  cases  ; of  these, 
I 30  were  altogether  successful ; in  4,  artificial  support  wasnecessaiy ; 2 required 
I subsequent  amputation  ; and  3 died.  The  operation,  according  to  Polaillon, 
I has  been  more  successful  in  children  than  in  adults.  He  states  that,  of  12  cases 
j under  10  years  old,  all  were  successful ; between  the  ages  of  10  and  20,  there 
I were  14  successful  cases,  and  3 failures ; between  20  and  30,  7 successes  and  9 
I failures  ; and  between  30  and  40,  6 successful  cases  and  3 failures.  Repro- 
) duction  of  the  bone  occurred  in  12  cases  ; 11  being  in  individuals  under  20 
[ years  of  age. 

The  Astragalus  is  situated  in  a position  of  great  surgical  importance. 
Articulating  with  the  malleolar  arch  above,  with  the  calcaneum  below,  and 
with  the  scaphoid  in  front — forming,  as  it  were,  the  keystone  of  the  foot — it  is 
perfectly  evident  that  any  disease  commencing  in  it  is  very  likely  to  spread 
to  and  involve  all  the  more  important  structures  of  the  foot.  Seldom,  indeed, 
does  disease  originating  in  this  bone  long  remain  confined  to  it ; and,  so  far  as 
my  experience  goes,  gouging  operations,  even  if  performed  at  an  early  period, 
are  rarely  of  much  benefit,  the  morbid  process  continuing  to  extend  notwith- 
standing their  employment.  Indeed,  in  diseased  astragalus,  I believe  that 
excision  ought,  as  a rule,  to  be  practised  in  preference  to  gouging,  contrary  to 
what  is  the  case  in  the  calcaneum. 

Disease  primarily  originating  in  the  astragalus  may  spread  in  three  direc- 
tions : upwards  into  the  ankle-joint, 
downwards  to  the  calcaneum,  for- 
wards to  the  scaphoid,  and  thence 
through  the  large  anterior  synovial 
membrane  to  the  rest  of  the  tarsal 
bones.  The  treatment  will  vaiy 
according  to  the  direction  and  extent 
of  the  disease.  It  may  be  arranged 
under  four  heads. 

1.  When  the  astragalus  alone  is 
diseased,  we  find  what  is  seen  in  the 

drawing  (Fig.  560),  which  represents  the  foot  of  a boy  whose  astragalus  I excised 
swelling  just  in  front  of  the  malleolar  arch,  with  fistulous  openings  leading 
down  to  the  diseased  astragalus  ; the  anterior  part  of  the  foot  and  the  heel  being 
quite  sound.  If  the  disease  be  limited  to  the  outer  side  of  the  bone,  or  to  its 
head,  it  is  possible  that,  by  fteely  opening  the  sinuses  and  applying  the  gouge,  the 
• caries  may  be  entirely  removed.  liut  this  operation  is  not  so  satisfactory  Iiere 
■as elsewhere  in  the  foot,  as  it  is  by  no  means  easy  to  avoid  opening  the  astragalo- 
s^phoid  articulation  ; and  if  this  be  done,  disease  will  almost  inevitably  extend 
through  the  tarsal  articul.'itions.  Excision  of  the  astragalus  alone,  though  some- 
times required  for  disease,  is  perhaps  more  frequently  called  for  in  those  cases 
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of  compound  dislocation  in  which  the  bone,  having  been  thrown  out  of  its 
bed,  eventnally  becomes  carious  or  necroses. 

The  operation  of  excision  of  the  whole  of  the  astragalus  for  disease  may  be 
done  as  follows.  A curved  incision,  from  four  to  six  inches  in  length,  should 
be  made  immediately  behind  the  outer  malleolus,  and  carried  forward  on 
the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the  fore  part  of  the  bone. 
The  divisions  of  the  external  lateral  ligament  of  the  ankle-joint  are  then  cut 
across  ; the  tendons  of  the  peroneus  brevis  and  tertius,  and  the  extensor  brevis 
digitorum  muscle,  divided.  But  the  mass  of  extensor  tendons  in  front  of  the 
foot,  with  the  dorsalis  pedis  artery,  must  be  left  untouched.  These  should 
be  drawn  forcibly  inwards.  The  peroneus  longus  tendon  may  be  drawn 
backwards.  The  foot  is  then  strongly  twisted  inwards,  the  astragalus  cleared, 
and  its  ligaments  divided  from  the  outer  side  in  succession  as  they  present 
themselves.  When  the  operation  is  done  for  disease  of  the  bone,  these 
structures  Avill  usually  be  more  or  less  softened  and  disorganized  ; when  for 
injury,  they  will  in  a great  measure  have  been  torn  through.  Hence,  in  actual 
operation,  the  same  steps  cannot  be  followed  so  methodically  as  may  be  done 
on  the  dead  subject.  The  bone  must  now  be  seized  with  lion-forceps  and 
drawn  well  out  of  its  bed  ; the  knife  being  applied  to  any  restraining 
structures,  but  being  used  very  carefully  towards  the  inner  side  of  the  bone, 
lest  the  plantar  arteries  be  wounded.  Under  this  process  the  softened  and 
carious  bone  usually  breaks  down  and  has  to  be  taken  away  piecemeal,  or  its 
neck  may  be  cut  across,  and  the  head  separately  removed  from  its  articulation 
with  the  scaphoid.  If  the  bone  have  been  dislocated,  and  its  ligamentous  con- 
nections thus  torn  through,  or  if  these  have  been  disorganized  and  softened  by 
disease,  it  may  readily  enough  be  removed  as  just  described.  But  if  the  osseous 
tissue  itself  be  carious  and  softened,  and  the  ligamentous  connections  tolerably 
sound,  then  the  operation  becomes  extremely  troublesome,  tedious,  and  pro- 
longed— the  bone  breaking  down,  and  having  to  be  removed  piecemeal  by  means 
of  the  gouge  and  pliers. 

The  result  of  this  operation  is  very  satisfactory ; a good  and  movable  articu- 
lation may  be  left  between  the  malleoli  and  calcaneum,  and  the  limb  is  but 
little  shortened.  According  to  Hancock,  of  109  cases  in  which  the  astragalus 
was  removed,  76  recovered  with  good  and  useful  limbs  ; secondary  amputa- 
tion was  performed  in  two,  with  one  death;  15  others  died;  and  in  14  the 
results  are  not  known.  The  operation  was  performed  in  64  cases  for  com- 
pound dislocation,  with  50  complete  recoveries  ; in  20  of  simple  dislocation, 
with  14  complete  recoveries;  and  in  10  for  caries,  perfect  recovery  taking 
place  in  6. 

2.  When  the  disease  has  extended  from  the  astragalus  to  the  malleolar  arch, 
excision  of  the  aniclefoint  will  be  required.  This  operation  may  most  conve- 
niently be  performed  in  the  following  way.  A semilunar  incision,  about  four 
inches  in  length,  should  be  made  along  the  outer  and  inferior  aspect  of  the 
joint,  round  the  lower  border  of  the  external  malleolus  (Fig.  560),  and  should  i 
be  carried  sufficiently  forwards  to  give  space  without  dividing  the  extensor  | 
tendons  or  the  dorsal  artery.  A perpendicular  cut  should  then  be  made  along  | 
the  back  of  the  fibula.  The  peroneal  tendons  need  not  be  divided,  but  should  | 
be  drawn  downwards  and  backwards  ; the  lower  end  of  the  fibula  should  next  i 
be  cut  across  and  detached.  The  astragalus,  which  will  now  be  exposed,  shoul  ‘ 
then  be  separated  from  its  connections,  which,  if  they  be  much  diseased,  ma^  | 
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isually  be  readily  done.  If  not  deeply  affected,  it  will  be  more  firmly  held, 
ind  should  then  be  cut  across  with  pliers,  and  each  fragment  lifted  out  of  its 
>ed  with  gouge  or  pliers.  The  foot  may  next  be  well  drawn  to  the  inner  side, 
jid  the  lower  end  of  the  tibia  carefully  isolated  ; the  knife  being  used  with 
p-eat  caution,  and  kept  close  to  the  bone,  lest  the  posterior  tibial  artery  be 
iijured,  or  the  soft  parts  may  bo  stripped  from  the  bone  with  a periosteal 
levator.  When  the  ligamentous  structures  attached  to  the  bone  have  been 
eparated,  the  inner  malleolus  is  cut  off  with  bone-forceps,  and  as  much  as 
tecessary  of  the  lower  end  of  the  tibia  removed  by  a gouge  or  chain -saw. 
should  there  be  any  disease  of  the  articular  surfaces  of  the  calcaneum  or 
caphoid,  this  must  be  gouged  away.  After  the  oj)eration  the  limb  must  be 
)laced  on  a suitable  splint  (Fig.  5G1). 

8.  When  the  disease  has  extended  from  the  astragalus  upivards  into  the  malleolar 
rreh,  and  dowmeards  into  the  calcaneum,  the  line  of  practice  will  depend  on  the 


Fig.  561. — Limb  after  Excision  of  the  Ankle-joint. 

vtent  of  the  implication  of  the  os  calcis.  If  the  greater  part  or  the  whole  of 
lis  be  involved,  no  resource  is  left  but  amputation — resection  not  leaving 
! useful  foot.  If,  however,  the  calcaneum  be  only  partly  involved,  its  upper 
arface  only  being  affected,  a great  deal  may  be  done  by  conservative  surgery, 
he  treatment  in  such  cases  consists,  generally,  in  removing  the  astragalus  from 
.6  bed,  and  gouging  away  any  diseased  bone  which  may  exist  either  on  the 
pper  surface  of  the  calcaneum  or  on  the  under  surface  of  the  malleolar 
'ch.  Very  large  portions  of  bone  may  be  removed  from  this  situation, 
have  taken  away  the  whole  of  the  malleolar  arch  and  astragalus,  and  gouged 
it  the  upper  surface  of  the  os  calcis  very  freely  ; and  yet  the  patient 
•38  recovered  ^with  a strong  and  movable  foot,  but  very  little  shortened  or 
jformed. 

The  accompanying  cuts  (Fig.  502)  are  taken  from  a young  man  on  whom  I 
)rformed  the  operation  just  described.  The  foot  is  perfectly  useful  and 
rong,  and  the  false  joint  at  the  ankle  movable.  There  arc  cases  in  which 
e find  that  the  disease  has  extended  so  far  beyond  its  primary  seat,  that 
mputation  rather  than  resection  is  required.  But,  in  the  majority  of  instances, 
■moval  of  the  astragalus  and  gouging  away  the  upper  surface  of  the  calcaneum 
ill  suffice. 

The  result  of  excision  of  the  tibio-tarsal  articulation  is  generally  good. 
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Spillman  says  that  of  73  cases  50  were  successful.  Among  these,  the  outer 
raalleolns  was  removed  in  22,  onej  of  which  required  secondaiy  amputation, 
and  4 died.  This  leaves  51  cases  of  removal  of  the  tibio-tarsal  joint ; in  12 


Fig.  562. — Excision  of  Astragalus.  1.  Foot  before  Operation.  2.  Foot  Six  months  after  the  Removal 
of  the  Malleolar  Arch,  hoth  Malleoli,  the  Astragalus,  and  a portion  of  the  Upper  Surface  of  the  Calcaneum. 
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uf  these,  the  disease  was  of  traumatic  origin,  and  the  operation  was  successftil 
in  11  ; in  37  it  was  constitutional,  and  of  these  22  recovered,  7 died,  7 
required  secondary  amputation,  and  in  one  the  disease  continued  two  years 
after  the  operation. 

4.  If  the  disease  have  extended  from  the  astragalus  to  the  scaphoid,  and  thence 
into  the  antai'ior  range  of  tarsal  joints,  the  foot  will  have  become  so  exten- 
sively disorganized,  that  partial  resection  will  be  of  little  or  no  service  ; and 
disarticulation  at  the  ankle-joint  should  be  practised. 

Excision  of  the  Cuboid  Bone,  either  in  whole  or  in  part,  may  1)e 
required.  Partial  excision  is  here  done  with  the  gouge.  When  the  whole  of 
the  bone  is  taken  away,  the  fifth  metatarsal  bone  also,  with  the  little  toe, 
will  probably  require  removal.  This  may  be  done  by  making  the  flap,  as 
depicted  in  Fig.  56,  Yol.  I.,  only  commencing  the  incision  about  an  inch 
further  back,  opposite  the  .calcaneo-cuboid  articulation,  and  opening  this 
instead  of  the  metatarso-cuboid. 

The  Scaphoid  Bone  is  very  commonly  the  seat  of  primary  disease  ; and, 
as  this  bone  is  connected  in  front  with  the  large  tarsal  synovial  membrane, 
and  posteriorly  with  that  which  is  common  to  the  calcaneo-astragaloid  and 
astragalo-scaphoid  articulations,  the  greater  part  of  the  tarsus  is  apt  to  become 
speedily  involved.  It  stands,  indeed,  next  to  the  astragalus  in  its  power  of 
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(|jt,  implicating  a great  extent  of  the  foot  when  diseased.  The  extent  of  this 
implication  is  such,  that  excision  of  the  primarily  diseased  hone  would  probably 
seldom  be  attended  by  much  benefit,  and  Chopart’s  amputation  or  disarticula- 
tion at  the  ankle-joint  becomes  necessary.  Next  to  disease  of  the  astragalus. 


^ ii 


I look  upon  strumous  inflammation  and  caries  of  the  scaphoid  as  most 


destructive  to  the  integrity  of  the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries,  it  will  generally  be 
fe  found  that  the  middle  cuneiform  is  the  bone  primarily  affected.  Thence  the 
||..lisease  extends  to  the  lateral  ones,  or  to  the  bases  of  the  second  and  third 
uetatarsal  bones  (Fig.  5G3).  In  such  cases  the  anterior  tarsal  synovial 
II  membrane  usually  becomes  extensively  implicated,  and  Chopart’s  amputation 
ll'.will  be  required.  But  if  the  disease  continue  to  be  limited  to  the  middle 
M mneiform  and  the  contiguous  metatarsal  bones, 

I and  the  patient’s  general  health  be  good,  removal 
?|  jf  the  aftected  osseous  structures  by  the  gouge, 

Awith  extraction  of  the  carious  cuneiform,  may  be 
attended  by  successful  results. 

Excision  of  more  than  one  of  the  Tarsal 
Bones  is  sometimes  required  in  chronic  disease, 
md  may  leave  an  excellent  and  useful  limb.  No 
brmal  rules  for  the  operation  can  be  laid  down  ; 

:he  course  of  proceeding  must  depend  on  the  nature 
)f  the  case  and  the  judgment  of  the  Surgeon.  In 

I I lad  who  was  many  years  since  under  my  care 
yith  very  extensive  and  chronic  disease  of  these 
)arts,  I removed  the  lower  three  inches  of  the 
ibula,  and  gouged  away  considerable  portions  of 
he  end  of  the  tibia  and  of  the  astragalus,  calca- 

a^  ieum,  and  cuboid — removing  a whole  handful  of 
•ii  i.^rious  bone  ; yet  a perfect  cure  resulted,  the 
« »atient  recovering  with  a strong  and  useful  foot. 

\ ’fhe  os  calcis  and  astragalus  have  been  both  suc- 
eessfully  removed  by  T.  Wakley  in  1848,  and  by  Watson  of  Edinburgh  ; 
r.nd  the  os  calcis,  almost  the  whole  astragalus,  and  a part  of  the  scaphoid, 
A yj  Nicholls  of  Chelmsford.  Mulvany,  in  a case  of  disease  of  the  tarsus 
n I onsequent  on  compound  dislocation,  removed  the  greater  part  of  the 
ii  caphoid,  half  the  os  calcis,  all  the  astragalus,  and  the  lower  end  of  the 

^ ibia.  Fa}Ter  removed  the  articular  ends  of  the  tibia  and  fibula,  the  os 

n ialcis,  astragalus,  and  scaphoid  for  disease,  in  a boy  9 years  old  ; and 
41'  jehmann  of  Polzin,  in  a case  of  caries  in  a man  aged  40,  removed  by 
91^  ■ ubperiosteal  excision  the  entire  os  calcis,  the  astragalus,  and  the  scaphoid 
^ x^mes,  the  foot  having  a perfectly  normal  appearance  three  months  after  the 
peration,  and  the  patient  being  able  to  walk  well,  without  a stick. 
t In  infants  and  very  young  children,  disease  of  the  tarsal  articulations  and 
1 ven  bones  may  often  be  recovered  from,  without  the  necessity  of  having 

■0  course  to  operation,  by  attention  to  the  child’s  general  health,  and  by  niviim 

he  part  rest.  » j b & 

The  MaUeoli  alone  seldom  require  resection.  Should  either  of  them  do  so, 
ne  operation  may  readily  enough  be  accomplished,  in  the  outer  malleolus,  by 
•ncUng  the  bone  with  cutting  pliers  ; but  in  the  inner  malleolus,  more  care 


Fig.  563. — Disease  of  Cuneifomi 
Bones. 
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is  required  in  avoidiiif?  the  flexor  tendons,  the  tirteiy,  and  nerve,  and  the  hone 
liad  better  be  cut  across  with  a chain-saw.  Tlie  periosteum  should  lie  ssived 
as  much  as  possible.  The  removal  of  the  outer  malleolus,  or  rather  of  the 
lower  end  of  the  fibula,  is  apt  to  be  followed  by  a tendehey  to  twist  of  the 
foot  outwards — in  fact,  to  a kind  of  valgus. 

The  Metatarsal  Bones  with,  their  Toes  occasionally  require  removal. 
This  is  more  particularly  the  case  with  the  first  and  the  fifth  (p.  108,  Vol.  I.)'. 
The  middle  metatarsal  bones  cannot  advantageously  be  taken  away,  leaving 
merely  the  first  and  last ; but  the  two,  three,  or  even  the  whole  four  of  the 
external  metatarsal  bones  may  be  resected  in  early  life,  and  a useful  foot  left. 
Aston  Key  has  recorded  a case  in  which,  in  consequence  of  injury,  he  ampu- 
tated the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe.  The 
first  metatarsal  bone  was  left,  supported  only  by  the  slender  articular  suiface  of 
the  internal  cuneiform ; but  it  soon  got  firmer  attachments,  and  a veiy  good  foot 
resulted,  by  which  the  patient  retained  in  a great  measure  his  elasticity  of  tread.  ' 
The  Phalanges  and  Articulations  of  the  Toes  seldom  require  resection;  ' 
as  a general  rule,  their  amputation  is  preferable.  ‘ 

The  Great  Toe  not  unfrequently  requires  removal,  in  whole  or  in  part ; but, 
as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot,  no  more  of  it  ^ 
should  be  taken  away  than  is  absolutely  necessary.  It  is  especially  of  impor-  f: 
tance  that  the  ball  of  the  great  toe,  if  possible,  be  preserved  ; and  occasionally  ^ ‘ 
this  may  be  effected  by  excision  of  the  metatarso-phalaugeal  articulation  rather 
than  by  the  amputation  of  the  member.  With  regard  to  the  removal  of  the 
toe  and  its  metatarsal  bone,  I must  refer  to  p.  108,  Vol.  I.  Whenever  it  is 
practicable,  the  proximal  end  of  the  bone  should  be  saved,  in  order  that  the 
insertion  of  the  tendon  of  the  peroneus  longus  may  be  preserved.  ^ 
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In  those  cases  in  which  excision  of  the  diseased  joint  is  not  advisable,  iu 
consequence  of  the  acute  character  of  the  articular  disease,  the  existence  not 
only  of  considerable  suppuration  but  of  great  local  and  constitutional  indtation, 
or  the  peculiar  nature  of  the  joint  affected,  amputation  may  be  the  sole 
resource  left  to  the  Surgeon.  It  is  especially  in  articular  disease  of  the  fingers 
and  toes,  of  the  tarsus,  carpus,  ankle,  and  knee,  that  this  operation  is  required; 
and  though  it  is  much  less  frequently  practised  now  than  formerly,  yet  the 
cases  of  destructive  disease  of  joints  requiring  amputation  are  amongst  the 
most  frequent  in  operative  surgery,  and  will  doubtless  contmue  to  be  so.  The 
Surgeon,  how’ever,  must  be  careful,  whilst  he  avoids  continuing  to  make  in- 
effectual attempts  to  save  the  limb  at  the  great  hazard  of  the  patient’s  life, 
not  to  amputate  until  it  is  clear  that  all  other  means  have  failed  ; the  patient 
continuing  to  lose  ground  so  that  a further  perseverance  in  local  and  constitu- 
tional treatment  would  probably  end  in  his  death,  excision  not  being  prac- 
ticable. So  far  from  amputation  being  an  opprobrium  to  surgery  in  sneh 
cases  as  these,  I look  upon  it  as  one  of  the  greatest  triumphs  of  our  art,  that 
by  a simple  and  easy  operation,  which  removes  the  spoiled  and  useless  limb, 
the  life  of  the  patient  may  be  saved,  and  his  health  speedily  restored. 

In  amputating  in  cases  of  chronic  joint-disease,  in  which  the  limb  has  been 
the  seat  of  prolonged  suppuration,  it  Avill  be  found,  just  as  in  many  cases  of 
secondary  amputation  after  injuries,  that  the  condition  of  the  muscles  of  the 
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mb  is  peculiar.  Instead  of,  as  in  cases  of  primary  amputation,  being  dark  in 
5I  olonr  and  retracting  forcibly  and  unequally  when  cut  across,  they  will  be 
lf|jund  to  be  pale,  soft,  flabby,  and  retracting  but  little,  if  at  all ; resembling  in 
{ lis  respect  the  muscles  in  a dead  body.  In  consequence  of  this  alteration  in 
i leir  structure  and  physiological  properties,  the  flaps  need  not  be  cut  so  long 
|\  I amputation  for  chronic  suppurative  joint-disease  as  in  cases  of  primary 
rrii' nputation.  . _ 

( CircTimstances  influencing  Mortality. — The  mortality  after  amputation 
r joint-diseases  is  especially  influenced  by  three  conditions  : viz.,  the  Seat  of 
:e  Operation,  the  Acute  or  Chronic  Character  of  the  Disease,  and  the  Con- 
Itutional  Condition  of  the  Patient. 

The  influence  of  the  seat  of  ojjeraUon  has  already  been  discussed  at  p.  80, 
ol.  I. 

" The  duration  of  the  disease  exercises  a most  important  influence,  especially 
: the  larger  joints — more  particularly  the  knee.  As  a general  rule,  it  may 
i stated  that,  the  more  acute  the  suppurative  destruction  of  a joint,  the  less 
'ccessful  is  the  amputation  of  the  limb  likely  to  be;  pysemia  being  espe- 
illy  apt  to  supervene.  (See  p.  80,  Vol.  I.) 

Illn  very  acute  cases,  the  Surgeon  ought  to  evacuate  the  pus  by  means  of 
|il»?e  incisions,  and  endeavour  to  postpone  amputation  until  the  active  sup- 
Ijrrative  stage  has  passed,  and  the  affection  has  subsided  into  a chronic  form, 
chronic  cases,  the  success  of  amputation  is  very  great.  It  commonly  happens 
a.t  a patient  who  has  been  racked  with  pain,  and  been  wasting  in  body  for 
eks  before  the  local  source  of  irritation  was  removed,  sleeps  soundly  the 
^ht  after  the  operation,  and  rapidly  gains  flesh  and  strength. 

[ In  determining  upon  the  advisability  of  resecting  a diseased  joint  or  of 
i putating  the  limb,  the  Surgeon  must  be  guided  not  only  by  the  amount  of 
jeease  in  the  articulation,  but  by  the  constitutional  co7idition  of  the  patient. 

amputation  the  chief  dangers  are  immediate — from  shock,  or  secondary 
! morrhage.  In  excision  the  shock  is  not  so  severe,  in  consequence  of  the 
I'ision  being  farther  from  the  trunk,  and  through  comparatively  superficial 
1 unimportant  parts  ; no  large  blood-vessels,  nerves,  or  even  muscles  are 
1 'ided,  and  there  is  no  danger  of  secondary  hsemorrhage.  But  in  excision  the 
jgers  are  chiefly  remote  ; the  suppurative  process  is  often  long  continued, 
I the  discharge  of  pus  abundant  ; the  patient  may  consequently  not  have 
icient  constitutional  power  to  carry  him  through.  So  far  as  erysipelas  and 
emia  are  concerned,  the  danger  is  probably  the  same  in  both  operations. 

. addition  to  this,  it  must  be  borne  in  mind  that  a patient,  who  would  not 
■ee  to  part  with  a limb,  will  often  consent  to  have  a joint  or  bone  excised. 

Vs  phthisis  not  unfi’equently  co-exists  with  the  advanced  forms  of  strumous 
its,  the  question  of  amputation  under  these  circumstances  becomes  one  of 
}'  considerable  importance.  If  the  phthisis  be  rapidly  progressing,  and 
re  be  a strong  hereditary  tendency  to  the  disease,  or  if  it  have  advanced  to 
:ening  of  the  lung  and  the  formation  of  cavities,  it  will  be  useless  to  operate, 
however,  the  phthisis  be  but  slight  and  incipient,  and  the  progress  of  the 
'■■ase  be  apparently  due  to  the  local  irritation  of  and  discharge  from  the 
t,  to  the  confinement  to  bed  that  this  necessitates,  and  to  the  general 
nvatiori  of  health  that  ensues,  amputation  may  not  only  be  safely  but 
antageously  practised  ; and  I have  performed  it  in  many  such  cases  to  the 
lifest  advantage  of  the  patient. 


412 


DISEASES  OF  THE  SPINE. 


CHAPTER  L. 

——4 


DISEASES  ’ OF  THE  SPINE. 


SPINA  BIFIDA. 


It  occasionally  happens  that,  from  congenital  malformation  consequent  on 
arrest  of  development,  the  spinous  processes  of  some  of  the  vertehrm  are  defi- 
cient, and  their  laminae  either  absent  or  separated  ; the  meninges  of  the  spinal 
cord  are  thus  unprotected,  and  project  through  the  aperture  in  the  bones, , 
giving  rise  to  a tumour  at  the  part  where  the  aiTest  of  development  in  the  ; 
osseous  structures  occurs.  : 

Characters. — The  tumour  in  spina  bifida  is  usually  oval,  its  long  axisj 
corresponding  with  that  of  the  spine.  It  varies  in  size,  from  that  of  a walnut 
to  an  orange  ; but  occasionally  it  attains  an  immense  bulk,  equal  to  that  of  a | 
child’s  head.  In  some  cases  the  tumour  is  lobulated,  having  an  imperfect 
septum  stretching  across  it ; in  other  instances,  two  or  more  distinct  tumours 
have  been  met  with  in  the  spine.  The  skin  covering  it  is  usually  of 
normal  colour  ; but  when  the  tumour  is  of  considerable  size,  it  may  be  thin 
and  have  a bluish  or  congested  appearance,  and  present  a certain  degree  of 
transparency.  In  these  circumstances,  ulceration  from  distension  and  thin- 1 i 
ning  of  the  skin  may  eventually  take  place.  On  examining  the  tumour, 
which  is  hard,  though  elastic  when  the  child  is  held  upright,  it  will  be  founc 
that  it  becomes  soft  when  the  child  is  laid  horizontally.  It  sometimes  becomes 
tense  during  expiration,  and  softer  during  inspiration.  Fluctuation  is  usually 
perceptible,  and  by  pressure  the  bulk  may  in  some  cases  be  distinctly  lessened, 
while  at  the  same  time  increased  tension  may  be  recognized  at  the  anterior 
fontanelle,  thus  demonstrating  the  connection  of  the  sac  with  the  subarach- 
noid space. 

The  wall  of  the  sac  in  spina  bifida  is  composed  of  the  whole  of  the  mem- 
branes of  the  cord  fused  together.  They  are  covered  by  the  skin  and  a vary- 
ing amount  of  fat.  Sometimes  the  skin  is  apparently  wanting,  or  is  thinned 
and  fused  with  the  membranes  so  as  to  be  no  longer  recognizable. 

Spina  bifida  may  be  met  with  in  any  part  of  the  vertebral  column  ; it  is, 
however,  almost  invariably  found  in  the  lumbar  or  lumbo-sacral  region,  this  ■ 
part  of  the  spinal  canal  being  the  last  to  close  in  foetal  life.  The  cases  ir 
which  it  appears  higher  up  are  of  rare  occurrence ; instances  of  the  kind  are, 
however,  mentioned  by  Cruveilhier.  When  it  occurs  in  the  cer'vfical  or  dorsa 
region  the  spinal  cord  is 'most  frequently  adherent  to  the  posterior  wall  of  th( 
tumour.  In  the  lumbar  region  this  is  less  common,  though  as  the  malfonna^ 
tion  takes  place  at  a compamtively  early  period  of  foetal  life  when  the  core 
reaches  to  the  fourth  lumbar  vertebra,  it  is  not  impossible  for  it  to  lie  in  the  sac 
The  spinal  nerves  in  the  great  majority  of  cases  project  in  long  loops  into  th( 
sac  adhering  to  its  walls  for  some  distance  and  then  returning  to  the  inter 
vertebral  foramina. 
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j The  tumour  is  distended  by  the  cerebro-spiiial  fluid,  whicli  is  characterized 
; >y  its  clear  limpid  appearance,  by  its  low  specific  gravity  (1003  to  1000  being 
; I he  average),  and  by  its  containing  merely  a trace  of  albumen,  a considerable 
jj  piantity  of  chloride  of  sodium,  and  a trace  of  sugar.  The  sugar  can  usually 
I le  recognized  only  after  careful  separation  of  the  albumen  and  concentration 
I if  the  fluid  by  evaporation. 

Spina  bifida  is  not  uncommonly  associated  with  other  deformities,  espe- 
ially  club-foot,  talipes  calcaneus  being  the  most  common  form.  Cases 
Iso  have  been  recorded  in  which  the  child  was  at  the  same  time  hydro- 
ephalic.  In  these  cases  the  central  canal  of  the  cord  has  been  found 
ilated. 

Prognosis. — The  prognosis  of  spina  bifida  will  depend  upon  the  size  of  the 
lunour,  on  the  condition  of  the  skin  covering  it,  and  on  its  situation.  If  it 
of  small  size,  with  healthy  integumental  investment,  and  without  tendency 
0 increase,  the  patient  may  live  to  adult  age,  provided  care  be  taken  to 
’•rotect  the  tumour.  If  of  large  size,  it  is  generally  fatal,  the  child  usually 
ying  at  an  early  age  of  con'vmlsions.  In  other 
astajices  the  tumour  increases,  the  skin  covering 
t becomes  thin  and  red,  ulcerates,  gives  way,  and 
.eath  results  from  septic  meningitis.  It  may  be 
tated  as  a general  rule,  that  spina  bifida  is  more 
iangerous  the  higher  it  is  placed  on  the  spine. 

Treatment. — In  the  treatment  of  spina  bifida, 
he  line  of  practice  must  be  determined  by  the  size 
»f  the  tumour  and  by  the  condition  of  the  skin 
overing  it. 

When  the  tumour  is  very  large,  and  the  skin 
•Ji|'  overing  it  has  become  reddened,  showing  a ten- 
dency to  give  way,  tapping  and  compression  com- 
0E|!ined  offer  the  best  chance  of  safety.  The  case 
rom  which  the  accompanying  drawing  is  taken 
•as  cm’ed  in  this  way.  It  was  that  of  a young 
•irl.  At  birth  the  tumour  was  small,  but  it 
radually  ii^creased  in  size,  until  at  the  age  of 
airteen  it  had  attained  the  following  dimensions  :] 

-Circumference  at  base  25  inches  ; length  over  greatest  convexity  19  inches  ; 
^ readth  inches.  The  tumour  occupied  the  lumbo-sacral,  and  stretched  over 
; | oth  gluteal  regions.  It  was  tense  and  translucent  ; the  skin  reddened,  very 
jj  min,  and  becoming  darkly  congested  at  the  more  prominent  part,  evidently  in 
\nminent  danger  of  bursting.  Health  excellent ; development  good  I tap^Ded 
fme  tumour  and  drew  off  101  ounces  of  cerebro-spinal  fluid.  When  emptied, 
<|J.n  aperture  1^  inch  long  and  three-quarters  of  an  inch  broad,  could  be  felt  at 
‘ j be  lower  lumbar  and  upper  sacral  regions  to  the  left  of  the  mesial  line.  The 
I arts  were  well  padded  with  cotton-wool  and  supported  by  an  elastic  bandage, 
io  ill  effects  followed  the  tapping.  This  was  repeated  nine  times  in  eighteen 
eeks,  985  ounces  in  all  of  clear  cerebro-spinal  fluid  being  drawn  off;  the 
'irgest  tapping  amounted  to  120  ounces  ; the  smallest  to  93.  After  each 
'Upping,  methodical  compression  was  employed.  The  ninth  tapping  was  followed 
■y  signs  of  irritation  in  the  lining  membrane  of  the  tumour,  which  became 
Teatly  thickened,  evidently  by  inflammatory  exudation.  The  temperature 


Fig.  564. — Large  Spina  Bifida, 
cured  by  tapping  and  pressure. 
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rose  to  103°  F.,  and  symptoms  of  spinal  meningitis  with  a tendency  to 
opisthotonos  and  convulsive  movements  came  on,  hut  passed  oil".  The  sac 
gave  way  and  a considerable  quantity  of  pus  was  discharged,  after  which  all 
the  symptoms  were  relieved,  d’he  cavity  closed  by  g.ranuIation,  the  skin 
covering  it  being  thickened  and  corrugated,  the  patient  soon  completely 
recovered,  and  is  now — ten  years  after  the  last  operation— strong,  healthy,  and 
active. 

In  infants  also  where  the  skin  covering  the  spina  bifida  has  been  thinned 
and  translucent — in  danger  of  giving  way — tapping  and  pressure  combined 
have  proved  successful. 

In  cases  in  which  the  child  is  otherwise  healthy  and  strong,  the  tumour  smaU, 
with  sound  skin  covering  it,  and  in  which  little  pain  or  inconvenience  arises 
from  pressure  on  it,  means  may  be  adopted  for  relieving  or  possibly  even 
curing  the  deformity.  In  these  circumstances,  bearing  in  mind  that  the 
disease  is  not  necessarily  fatal,  we  shall  probably  best  consult  the  welfare  of 
the  child  by  abstaining  from  all  operative  interference,  and  merely  protecting 
the  tmnour  with  a piece  of  leather  or  a layer  of  cotton-wool.  If  it  be  thought 
desirable  to  attempt  a'  cure,  the  simplest  mode  is  to  employ  pressure  on  the 
tumour,  by  means  of  a compress  and  bandage ; or,  what  is  better,  an  air-pad, 
similar  to  those  used  for  umbilical  hernia,  and  kept  in  place  by  an  India-rubber 
band.  In  addition  to  pressure  exercised  in  this  way,  the  recommendation  of 
Sir  A.  Cooper  may  be  followed,  and  the  tumour  punctured  from  time  to  time 
with  a small  trochar ; care  being  taken,  however,  to  prevent  the  ulceration  of 
the  punctures,  by  covering  them  with  collodion.  In  this  way,  by  the  com- 
bination of  puncture  and  compression,  cases  have  been  cured.  Gradually 
applied  lateral  compression  has  been  successful  in  a few  cases.  Thus  Wilson 
removed  the  tumour  by  the  gradual  pressure  of  a clamp  applied  to  its  base, 
and  keeping  the  parts  in  close  apposition  by  means  of  this  instrument,  so  as 
to  prevent  the  entrance  of  air,  and  the  consequent  occun’ence  of  septic 
meningitis.  In  this  case  the  tumour  was  as  large  as  an  orange,  and  not 
pedunculated.  If  it  have  a narrow  base,  the  prospect  of  cure  by  this  means 
will  be  better,  but  before  attempting  any  operation  of  this  kind  the  tumour 
should  be  illuminated  by  strong  transmitted  light  in  order  to  ascertain  the 
presence  or  absence  of  the  spinal  cord  or  nerves.  Beynard  and  Latil  applied 
compression  successfully  by  means  of  threads  passed  through  quills  or  small 
wooden  tubes,  and  gradually  tightened.  All  plans  of  treatment,  by  which  the 
tumour  is  opened,  and  the  air  allowed  to  enter  it,  are  fraught  with  danger, 
and  will,  I believe,  be  inevitably  followed  by  the  death  of  the  child,  from 
inflammation  of  the  meninges  of  the  cord,  and  convulsions.  In  fact,  as  a 
general  rule,  operations  for  the  removal  of  the  tumour  are  to  be  condemned. 
I have  never  known  any  but  a fatal  issue  follow  its  removal  by  the  ligature, 
scissors,  or  knife. 

Injection  of  the  sac  with  various  preparations  of  iodine  was  a method  of 
treatment  which  had  fi’equently  been  resorted  to  without  success  before  1876. 
In  that  year,  hoAvever,  Morton  of  Glasgow  suggested  the  use  of  the  following 
preparation  : iodine  gi’.  x,  iodide  of  potassium  gr.  xxx,  glycerine  5].  This  has 
now  been  used  in  a large  number  of  cases  Avith  more  success  than  has  attended 
any  pre\dous  mode  of  treatment.  The  adA’antagc  of  the  glycerine  solution 
seems  to  be  that  it  diffuses  extremely  slowly,  and  consequently  if  the  patient 
))C  kept  recumbent  and  partially  erect,  it  has  little  tendency  to  extend  into 
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,hc  spiual  canal.  The  quantity  injected  should  be  from  half  a drachm  to 
: I drachm  and  a half.  It  is  best  done  by  means  of  a screw  syringe  fitted 
r vith  a fine  platinum  needle.  If  the  sac  be  tense,  the  needle  may  first  be 
' ntroduced  and  a small  quantity  of  the  fluid  drawn  off,  but  in  most  cases  the 


Ji'  odo-glvcerine  solution  may  be  directly  injected.  The  puncture  must  be  care- 
i I'  ally  closed  with  lint  and  collodion.  Should  the  sac  continue  to  leak  at  the 
yj  juncture,  suppuration  and  meningitis  are  very  likely  to  occur.  After  the 
^1  njection  a flannel  bandage  may  be  applied  over  some  cotton-wool  covering 
tumour,  and  the  child  must  be  kept  as  far  as  possible  in  the  recumbent 
. Hjsition.  A complete  statistical  report  of  this  treatment  has  not  yet  been 
ollected.  At  the  time  Morton  published  his  paper  in  1876,  he  knew  of  14 
i-ases  in  which  the  treatment  had  been  tried  ; of  these,  11  were  successful. 
>ince  that  time  numerous  successful  cases  have  been  recorded,  in  many  of 
rhich  the  sac  was  so  thin  that  without  the  operation  life  could  not  have  been 
M-oloneed  beyond  a few  weeks  or  months.  In  a considerable  number  of  other 
ases  neither  good  nor  harm  resulted  from  the  treatment,  and  in  two  at  least 
udden  or  rapid  death  has  occurred  after  the  injection.  Still,  when  we  coii- 
ider  the  hopelessness  of  the  disease  in  most  cases  if  left  to  itself,  the  amount 
f success  obtained  has  been  such  as  to  justify  the  treatment  in  all  suitable 
lases. 

Antiseptic  drainage  and  removal  of  the  sac  have  been  tried,  but  the  results 
ave  not  been  such  as  to  encomnge  a repetition  of  the  treatment. 


CARIES  OF  THE  SPINE.— ANGTJIjAR  CURVATURE— POTT’S  DISEASE. 

This  disease,  which  consists,  in  its  full  development,  of  destruction  of  the 
ndies  of  some  of  the  vertebrte,  with  disintegration  of  the  corresponding 
atervertebral  fibro-cartilages,  most  commonly  occurs  in  young  children, 
araetimes  even  during  the  first  year  of  life.  It  is,  however,  met  with  at  later 
l^'3riods,  not  uncommonly  commencing  at  puberty,  and  sometimes  much  later 
1 ill.  I have  seen  it  set  in  after  fifty. 

Pathology. — Angular  curvature  of  the  spine,  or  “ Pott’s  disease,”  as  it  is 
ummonly  called  after  Percival  Pott,  the  celebrated  Surgeon  to  St.  Bartholo- 
.ew’s  Hospital,  who  first  accurately  described  it  in  1779,  may  originate  in  two 
t'fferent  structures  of  the  spinal  column  ; viz.,  1,  the  bodies  of  the  vertebrae  ; 

the  intervertebral  fibro-cartilages.  The  relative  frequency  with  which  the 
.^sease  commences  in  these  two  structures  has  been  the  subject  of  considerable 
*:fference  of  opinion,  some  Surgeons  maintaining  that  in  the  great  majority 
cases  the  inteiwertebral  cartilage  is  the  starting  point  of  the  destructive 
iiflammation,  and  others  that  it  is  rarely  if  ever  primarily  affected.  The 
tiuse  of  this  uncertainty  seems  to  be  that  by  the  time  the  opi)ortunity  arrives 
r e.xamiriing  the  diseased  structures  the  morbid  changes  are  so  advanced  that 
is  impossible  to  say  where  they  commenced.  In  the  vast  majority,  if 
t)t  in  all,  of  the  specimens  obtained  at  an  early  stage  of  the  disease,  from 
atients  dying  of  some  accidental  complication,  there  is  no  doubt  that  the 
arting  point  of  the  morbid  change  is  the  bone.  While,  therefore,  v'o  are 
nt  in  a position  to  deny  that  the  disease  may  originate  in  the  intervertebral 
»<«,  this  mode  of  origin  is,  to  say  the  least,  rare. 

SHI  The  pathological  ])rocesscs  occurring  in  caries  of  the  vertebra)  differ  in  no 
aterial  respect  from  those  already  described  (p.  2G7),  as  taking  place  in 
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cancellous  bone  elsewherc.  When  the  disease  commences  in  the  bone  tlie 
vessels  of  tlie  medullary  tissue  are  first  dilated  in  the  affected  area  (inflamma- 
tory congestion) ; the  tissue  next  becomes  infiltrated  with  small  round  cells 
before  Avhich  the  normal  structures  disappear.  Thus  the  cancellous  spaces 
become  filled  with  new  cells,  amongst  wliich  capillary  loops  may  penetrate 
(granulation-tissue).  The  bony  trabeculae  enclosing  the  spaces  are  first 
thinned  and  finally  completely  absorbed  by  the  advancing  cell-growth ; 
thus  a portion  of  the  cancellous  tissue  of  the  body  of  a vertebra  may  be  de- 
stroyed, its  place  being  occupied  by  granulation- tissue.  These  changes  form 
an  essential  part  of  all  varieties  of  caries  ; the  fate  of  the  gi’anulation-tissue 
however,  differs  in  different  cases,  the  following  being  the  chief  modifications 
of  the  subsequent  processes  : — 

1.  The  granulation-tissue  replacing  the  cancellous  bone  may  be  absorbed 
apparently  as  the  result  of  the  pressure  exerted  upon  it  by  the  weight  of  the 
trunk.  Thus  a steadily  progressive  destruction  of  bone  may  take  place 
without  there  being  any  extensive  accumulation  of  granulation-tissue,  and 
without  the  formation  of  pus.  This  dry  caries,  as  it  is  tenned,  is  very 
common  in  the  spine,  being  the  process  that  takes  place  in  those  numerous 
cases  of  angulai’  curvature  in  which  the  patient  escapes  without  the  formation 
of  an  abscess.  Its  progress  is  sometimes  very  rapid,  leading  to  great  deformity 
in  a very  short  time. 

2.  Instead  of  being  absorbed  the  granulation-tissue  may  undergo  fatty 
degeneration,  and  a slow  process  of  suppuration,  with  the  formation  of  curdy 
pus,  may  taJee  place.  The  pus  gradually  accumulates,  forming  a chronic 
abscess,  which  slowly  forces  its  way  to  the  surface,  following  the  lines  of  least 
resistance. 

3.  The  granulation-tissue  may  caseate  early,  before  the  bony  trabeculse  are 
completely  absorbed.  The  unabsorbed  bone  then  perishes,  forming  sequestra. 
This  necrotic  caries  is  very  common  in  the  spine. 

4.  The  granulation-tissue  may  calcify.  This  is  not  uncommon  in  the  spine. 
It  is  said  to  be  one  mode  of  cure,  especially  when  the  disease  is  tubercular  and 
the  area  affected  very  limited,  the  small  calcified  nodule  lying  harmlessly 
embedded  in  the  surrounding  bone.  Small  necrosed  fragments  of  cancellous 
bone  with  its  spaces  filled  with  calcified  inflammatory  products,  are  sometimes 
met  with  in  the  discharge  from  abscesses  connected  with  angular  curvature  of 
the  spine. 

5.  Lastly,  if  all  sources  of  irritation  are  removed,  the  rarefying  osteitis 
may  cease  to  extend,  and  the  granulation-tissue  become  developed  into  bone, 
thus  effecting  a cure  of  the  disease.  The  points  at  which  caries  most 
commonly  commences,  are  first,  in  the  growing  tissue  between  the  cartilaginous 
discs  fonning  the  upper  and  lower  parts  of  the  body  of  the  vertebra ; secondly, 
beneath  the  periosteum  in  front ; and,  thirdly,  in  the  central  parts  of  the  bone. 

The  destructive  process  extends  not  only  into  the  bone,  but  also,  usually  at 
an  early  period,  into  the  intervertebral  fibro-cartilages.  As  the  disease  com- 
mences most  commonly  between  the  epiphyseal  cartilage  and  the  bone,  the 
thin  layer  of  cartilage  is  soon  destroyed  by  the  same  processes  as  are  observed 
in  the  destruction  of  articular  cartilage  in  chronic  inflammations  of  joints 
(p.  342).  The  granulation-tissue  then  penetrates  into  the  intervertebral  disc, 
which  is  destroyed,  after  which  the  morbid  process  extends  into  the  body  of 
the  next  vertebra. 
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The  causes  of  the  disease  when  it  commences  in  the  bone  are,  first,  injury 
i an  unhealthy  subject,  and,  secondly,  deposit  of  tubercle.  The  fact  that 
le  most  common  starting  point  is  the  soft  gTowing  tissue  between  the  bone 
ad  the  epiphysial  layer  of  cartilage,  and  that  it  is  usually  situated  at  the 
iterior  part  which  would  be  most  powerfully  compressed  during  forcible 
if  exion  of  the  spine,  is  strong  evidence  that  the  primary  cause  of  the  disease 
frequently  an  injury.  In  some  cases  there  is  a clear  history  of  injury,  such 
^ I ; a fall,  but  as  the  disease  is  most  common  in  young  children  and  commences 
I sidiously,  the  history  cannot  as  a rule  be  implicitly  relied  upon.  That 
disease  is  in  a very  large  proportion  of  cases  due  to  the  dejwsit  of 
berde  is  now  almost  universally  recognized.  The  evidence  in  proof  of  this 
the  following  : Fii*st,  the  disease  frequently  commences  in  many  indepen- 
nt  centres,  often  in  the  bodies  of  different  vertebrae,  and  in  situations,  such 
the  front  of  a body  or  in  its  central  parts  which  are  little  exposed  to  injury, 
i i^ondly,  in  patients  dying  of  advanced  caries  affecting  one  part  of  the  spine 
sloarote  centres  of  disease  in  an  earlier  stage  are  frequently  found  in  other 
j|-TtebKe.  The  granulation-tissue  removed  from  these  has  been  shown  to 
i.|;utain  non-vasculai’,  caseating  nodules  presenting  the  characteristic  anatomi- 
jf  structure  of  the  tubercle-nodule  or  -follicle  (Yol.  I.,  p.  1050),  and  further 
^ I ) presence  of  the  tubercle-bacillus  has  been  demonstrated  in  many  cases, 
fll.irdly,  the  early  caseation  of  the  inflammatory  products  and  the  chronic 
I opuration  correspond  with  the  course  followed  in  tubercular  inflammations 
ewhere.  And,  lastly,  a considerable  proportion  of  patients  dying  of  caries 
the  spine  are  found  to  be  infected  with  general  tuberculosis. 

In  whatever  way  the  disease  commences  the  most  common  cause  of  its 
'■sistence  is  the  mechanical  irritation  of  the  diseased  surfaces  by  the  friction 
[movement,  aggravated  by  the  weight  of  the  parts  of  the  body  above  the 
K!cted  vertebrae.  In  other  cases  the  presence  of  sequestra,  which  cannot 
1 a way  out,  may  keep  up  the  disease  indefinitely.  It  seems  probable  that 
ies  originally  tubercular  may  become  simple  in  character  as  the  disease 
gresses.  The  original  tubercular  centre  may  completely  caseate  and 
ten,  exciting  inflammation  in  the  tissue  around  it,  and  be  thus  eliminated, 

! subsequent  progress  of  the  disease  being  due  to  the  mechanical  causes 
ve  mentioned.  In  other  cases  the  tubercular  process  may  infect  the 
’ounding  parts  and  maintain  its  characteristics  to  the  end. 
know  of  no  exact  description  of  any  'primary  pathological  changes  talcing 
■e  in  the  interverrtehral  discs.  As  before  stated,  we  are  not  in  a position  to 
y that  disease  may  originate  in  these  structures,  but  by  the  time  the  case 
• les  to  be  examined  after  death  the  fibro-cartilage  has  disappeared,  and  we 
only  the  signs  of  rarefying  osteitis  in  the  vertebrae  on  each  side.  Lusclika 
es  that  there  is  a synovial  cavity  in  each  disc,  and  that  the  lobes  of  the 
) correspond  to  the  villi  of  a synovial  membrane.  If  this  be  true  it  would 
n this  structure  that  any  primary  inflammation  or  deposit  of  tubercle 
■Id  take  place,  and  not  in  the  dense  fibrous  and  fibro-cartilaginous  layers 
ling  the  outer  zones  of  the  disc. 

he  nature  of  the  pathological  changes  being  borne  in  mind,  the  coarser 
bid  appearances  are  easily  understood. 

*ry  caries,  or  caries  without  suppuration,  forms  the  simplest  variety  of  the 
It  affects  usually  a limited  portion  of  the  spine,  often  two  vertebral 
with  the  intervening  intervertebral  disc.  The  destruction  of  the  bodies 
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of  the  vertebroD  in  tlicsc  cases  often  takes  place  soinewliat  rapidly,  and  at  the 
same  time  the  osseous  tissue  is  softened  by  extension  of  the  rarefying  osteitis 
for  some  distance  from  the  centre  of  the  disease.  In  consequence  of  this  the 
weight  of  the  body  above  the  diseased  vertebrae,  causes  a bending  forwards  of 
that  portion  of  the  column,  and  a coiTespoiiding  projection  backwards  of  the 
spinous  processes.  A vertical  section  made  through  a spine  thus  affected 
shows  the  anterior  common  ligament  thickened  and  swollen.  The  bodies  of 
the  affected  vertebrae  are  softened  and  partly  destroyed,  the  destruction  being 
almost  invariably  more  extensive  anteriorly,  as  this  part  is  exposed  to  the  ^ 
greater  pressure  when  the  spine  is  bent  forwards.  The  intervertebral  cartilage  ; 
between  the  two  vertebrm  has  more  or  less  completely  disappeared  ; if  any  i 
remains  it  will  be  at  the  posterior  part.  The  opposed  surfaces  of  the  vertebra3 
are  covered  by  granulation-tissue,  and  are  sometimes  mutually  adapted  to  each 
other  as  the  result  of  friction.  In  the  cancellous  spaces  of  the  bone  on  each 
side  the  normal  medulla  has  disappeared,  and  its  place  is  taken  by  the  same 
tissue.  The  periosteum  covering  the  remaining  portion  of  the  vertebrae  and 
frequently  also  that  of  the  vertebrm  above  and  below  is  affected  by  osteo- 


antl  Ankylosis. 


Fig.  566.— Caries  of  Bodies  of  Lumbar 
Vertebroe : no  attempt  at  Anky- 
losis. 
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plastic  inflammation,  irregular  spiculated  nodules  of  new  bone  being  fornied  [ 
beneath  it.  The  spines,  the  transverse  and  the  articular  processes  being' 
unaffected,  there  is  no  dislocation,  and  consequently  the  spinal  canal  is  but 
little  if  at  all  narrowed.  Should  the  disease  cease  at  this  stage,  as  it  frequeiitlj 
does,  the  granulation-tissue  of  the  opposed  surfaces  coalesces,  and  subse-|: 
quently  becomes  developed  into  bone,  and  the  angle  formed  by  the  bending  o. 
the  spine  is  filled  up  by  a buttress  of  bone  formed  beneath  the  periostcmn,  anc 
thus  the  spine,  although  retaining  its  deformed  position,  may  become  ai 

strong  as  before  the  disease.  (Fig.  565.) 

In  other  cases  of  caries  of  the  spine  the  disease  is  more  extensive,  comnienc 
ing  from  many  centres,  often  situated  in  different  vertebrm  and  unconnec 
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with  eacli  other.  These  centres  arc  situated  most  commonly  in  the  imme- 
: diate  neighbourhood  of  an  intervertebral  disc,  but  are  not  uncommon  on  the 
• surface  of  the  body  beneath  the  periosteum,  and  are  sometimes  deeply  in 
, ts  substance.  A macerated  specimen  shows  the  bone  to  be  eaten  out  into 
1]  iTcgnlar  hollows,  around  which  the  cancellous  tissue  is  more  porous  than 
' aatnral.  In  a fresh  specimen  these  hollows  are  filled  with  caseous  granulation- 
I Issue.  When  the  disease  commences  near  an  intervertebral  disc,  this  is  soon 
' iestroyed,  and  the  contiguous  surface  of  the  next  vertebra  becomes  implicated 
i f : Fig.  5G(‘>).  The  friction  of  the  diseased  surfaces  against  each  other  then  aggra- 
vates the  process,  and  leads  to  more  rapid  destruction  at  the  parts  where  they 
; re  in  contact.  It  is  this  form  beginning  in  numerous  centres  that  is  most 
evidently  tubercular,  and  most  frequently  terminates  in  suppuration. 

In  some  cases  instead  of  the  bone  being  more  spongy  than  natural  round 
he  excavations,  it  may  be  seen  in  the  macerated  specimen  that  the  osteitis 
las  assumed  an  osteoplastic  form,  the  cancellous  tissue  being  denser  than 
natural,  and  its  trabeculm  thickened,  just  as  a zone  of  dense  bone  is  often 
oimd  around  a chronic  abscess  in  the  cancellous  ends  of  the  long  bones. 

When  the  disease  leads  to  suppuration,  the  pus  frequently  raises  the  anterior 
ommon  ligament  from  the  vertebrm  for  some  distance.  This  is  more  likely 
D happen  when  the  resulting  chronic  abscess  has  opened  externally  and  become 
3ptic  from  the  admission  of  impure  air.  Rapid  destruction  of  the  interverte- 
ral  discs  with  which  the  pus  comes  in  contact  then  frequently  takes  place, 
t is  not  uncommon  to  find  the  vertebrse  for  some  distance  above  and  below 
le  centre  of  disease  bare  in  front,  and  looking  as  if  macerated,  while  the 
rrtilages  between  them  have  more  or  less  completely  disappeared. 

The  chronic  abscesses  forming  in  connection  with  caries  of  the  spine  are 
idrected  to  the  lateral  aspect  of  the  bodies  of  the  vertebrse  by  the  great  thick- 
ess  of  the  anterior  common  ligament.  As  the  pus  accumulates  the  abscess 
akes  its  way,  as  in  the  case  of  chronic  abscesses  generally,  in  the  direction 
least  resistance,  usually  following  the  course  of  a vessel  or  burrowing 
iueath  the  fascite  covering  muscles.  Thus  in  disease  of  the  dorsal  vertebrse, 
e abscess  follows  the  intercostal  artery  and  passes  between  the  ribs  with  the 
>sterior  branch,  appearing  under  the  skin  of  the  back  as  a “ dorsal  abscess.” 
i the  lumbar  region  the  abscess  may  in  the  same  way  follow  a lumbar  artery 
id  fonn  a “ lumbar  abscess,”  or  enter  the  sheath  of  the  psoas  muscle  and 
rm  a “ psoas  abscess,”  pointing  below  Poupart’s  ligament. 

N hen  the  caries  is  complicated  by  necrosis,  the  sequestra  are  frequently  so 
dangled  in  the  excavated  cavity  in  the  body  of  the  vertebrae,  covered  in  in 
ont  by  the  thickened  anterior  ligament,  that  it  is  impossible  for  them  to 
ake  their  Avay  to  the  surface,  and  thus  even  if  the  disease  ceases  to  extend 
ppuration  may  be  indefinitely  prolonged  till  it  causes  the  death  of  the 
■tient. 

d he  angular  projection  backwards  of  the  diseased  part  of  the  spine,  corres- 
•nding  in  extent  to  the  amount  of  destruction  of  the  vertebrae,  forms  usually 
e most  marked  feature  of  the  disease'(Figs.  5G7 — 569).  The  mechanism  of  this 
easily  understood  by  reference  to  the  pathology  of  the  affection.  The  bodies 
ne  or  more)  of  the  veitebrae,  being  softened  or  partly  destroyed,  at  last  give 
ly  nnder  the  Aveight  of  the  upper  part  of  the  body  ; the  upper  part  bends 
I wards,  and  the  spines  project  posteriorly.  At  the  same  time  that  the  upper 
•rt  Ijends  forAvards,  the  loAver  part  of  the  spine  rarely  maintains  the  upright 
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position  as  it  did  in  Fig.  565.  In  the  great  majority  of  cases  there  is  a com- 
pensating incurvation  just  below  the  excurvated  vertebra,  and  in  this  way  the 
upper  part  of  the  body  is  carried  erect.  The  angle  of  excurvation  varies 
according  to  the  number  of  vertebral  bodies  destroyed,  gnd  the  extent  of  the 
loss  of  substance.  The  gi-eater  the  number  of  vertebrie  affected,  the  more 
obtuse  will  the  angle  be.  When  one  vertebra  only  or  chiefly  is  diseased, 
three  spinous  processes  will  project  to  form  the  angle,  that  of  the  diseased 
vertebra  being  the.  apex.  If  two  or  three  be  diseased,  live  spinous  processes 
usually  enter  the  formation  of  the  angle  of  excurvation,  and  then  the  whole  of 
this  portion  of  the  column  will  be  displaced  backwards,  giving  a thickened 
and  broadened  base  to  the  excurvation  in  the  lateral  direction.  In  the  dorsal 
region,  if  a single  vertebra  is  diseased,  the  projection  is  usually  very  marked 
and  sharp  as  the  bending  forward  of  the  vertebra  turns  the  long  oblique  spine  t 
almost  directly  backwards,  forming  a sharp  prominence.  In  the  lumbar  . 
region,  where  the  spines  are  short  and  point  directly  backwards,  the  projection  , > 
is  more  rounded.  : 

It  is  comparatively  seldom  that  the  spinal  cord  becomes  compressed,  in j ured,  or  i , 
diseased  during  the  progress  of  this  affection.  It  may,  however,  become  pressed  ' 
on  by  the  sudden  and  acute  development  of  the  curvature,  more  especially  in  ' 
cases  in  which  the  rarefying  osteitis  is  widely  diffused  through  the  bodies  of  the  I 
affected  vertebra,  leading  to  rapid  and  extensive  softening.  More  or  lessji 
complete  paraplegia  may  then  ensue.  In  other  cases  the  cord  may  be  com- [ : i 


Fig.  567. — Natural  Curve 
of  Spine. 


Fig.  568. — First  early 
Cliange  of  Curve 
in  Angular  Curva- 
tiu’e. 


Fig.  569.— Cliange  of  Curve  | 
of  Spine  in  Advancfti 
Stage  of  Angular  Cuira 
ture. 


pressed  by  thickening  of  the  meninges,  or  from  inflammatory  exudation  inh 
the  canal.  In  some  cases  in  which  owing  to  the  disease  attacking  the  posterior 
parts  of  the  bodies  or  affecting  them  irregularly  in  such  a way  that  the  pos 
terior  excurvation  of  the  spine  is  slight,  the  dura  mater  may  be  implicated  an( 
diffuse  spinal  meningitis  result.  This  is  especially  likely  to  happen  in  casei 
complicated  with  abscess,  if  after  opening  the  discharges  are  allowed  to  de 
compose.  In  other  cases  the  cord  may  become  softened  opposite  the  scat  o 
curvature. 
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1 The  most  common  seat  of  caries  of  the  spiuc  is  the  lower  dorsal  or  the 
J)  junction  of  the  dorsal  and  lumbar  regions.  It  is  not  uncommon  in  the  middle 
dorsal,  and  may  occur  at  any  part.  E,.  AV.  Parker  states  than  in  149  cases, 
•!|  the  disease  was  in  the  cervical  region  in  9,  in  the  dorsal  in  82,  in  the  dorso- 
*j‘!  lumbar  in  21,  and  in  the  lumbar  or  liimbo-sacral  in  37. 

Symptoms. — Angular  cinwature,  or  Pott’s  disease  of  the  spine,  commonly 
A begins,  especially  in  children,  in  a very  insidious  manner.  It  occurs  usually 
4 in  strumous  children,  and  is  generally  referred  to  a fall  or  blow  on  the  back. 
The  symptom  that  most  often  first  attracts  attention  is  the  child’s  attitude, 
.vhich  is  altered  and  very  characteristic.  The  body  is  held  stiffly  straight  and 
ipright ; it  is  neither  bent  nor  turned  to  one  side  when  the  child  moves,  but 
he  spine  is  moved  as  a whole  and  in  a rigidly  fixed  manner.  The  shoulders 
lire  raised,  the  chin  is  thi’own  up,  and  the  toes  are  slightly  turned  in.  The 
‘ hild  walks  with  great  caution,  and  very  stiffly. 

One  of  the  earliest  symptoms  complained  of  is  often  an  iU-defined  superficial 
I jain,  extending  round  the  trunk,  more  severe,  perhaps,  on  one  side  than  on 
[)  he  other,  and  occasionally  referred  to  the  stomach.  After  a tune  the  child 
lecomes  unable  to  stand  upright  unsupported,  has  a tendency  to  lean  the  body 
orwards,  or  to  support  it  by  resting  the  hands  on  the  knees,  or  by  seizing 
lold  of  anjAhing  that  will  serve  as  a temporary  support,  such  as  a chair  or 
able.  It  will  be  found  also  that  the  child  experiences  great  difficulty  in 
. aising  itself  without  assistance  from  the  horizontal  into  the  sitting  position, 
r in  turning  sideways  in  bed  without  the  use  of  its  arms.  On  examination, 
ne  or  two  of  the  spines,  usually  about  the  middle  of  the  back,  will  be  found  to 
e a httle  more  prominent  than  the  rest ; and,  on  pressing  or  tapping  upon 
hem,  pain  will  be  complained  of.  The  child  becomes  stunted  in  its  growth  ; 
nd,  if  the  disease  be  not  arrested  by  proper  treatment,  will  continue  more  or 
‘ss  hump-  or  round-backed  for  life.  In  other  cases  the  disease  will  run  on  to 
ae  formation  of  abscess,  as  will  immediately  be  described,  strumous  manifes- 
itions  occurring  elsewhere,  and  death  eventually  resulting. 

In  adults,  the  danger  and  the  symptoms  vary  according  to  the  seat  of  the 
Tection.  It  is  most  dangerous,  often  indeed  rapidly  fatal,  when  the  cervical 
b^rtebrse  are  implicated  ; for,  as  the  bodies  of  these  are  shallow,  caries  readily 
iienetrates  to  the  spinal  canal,  and  the  cord  or  its  membranes  may  thus  be 
nplicated.  When  the  dorsal  or  lumbar  vertebrm  become  diseased,  the  affec- 
on  is  not  so  immediately  serious  to  the  life,  as  it  may  be  to  the  figure  of  the 
atient.  In  adults  it  often  commences  with  obscure  flying  pain  in  the  loins 

■ back,  apparently  of  a rheumatic  character,  shooting  round  the  body  or  dovm 
le  thighs.  On  e.xamining  the  spine,  which  feels  weak  to  the  patient,  and 
hich,  as  in  the  child,  is  incapable  of  supporting  him  or  of  enabling  him  to 
lise  or  turn  himself  without  assistance,  tenderness  on  pressm’e  or  on  tapping 
ill  be  experienced  at  one  point,  and  he  will  wince  when  a sponge  wrung  out 

hot  water  is  applied  to  this  part  of  the  spine  ; although  there  may  be  no 
)pearance  of  cxcurvation,  the  skin  covering  it  is  hypcrajsthetic.  Alter  a 
me,  however,  the  spinous  process  of  one  or  more  vertebrae  will  be  found  to 
m ’oject  distinctly  beyond  the  general  line  of  the  column.  This  part  becomes 
‘C  seat  of  constant  aching  pain,  increased  by  movement  or  by  pressing  upon 
le  head  or  shoulders.  It  must,  however,  be  remembered  that  caries  of  the 
•dies  of  the  vertebrae  may  take  place  to  a considerable  extent  with  little 

■ no  angular  curvature.  In  these  cases  all  the  ordinaiy  symptoms  of  caries 
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of  the  spine  will  be  found,  except  the  excurvation.  It  will  be  oljservcd  that 
the  spiue  has  lost  its  natural  free  mobility  and  flexibility,  moving  fixedly, 
stiffly,  and  as  a whole,  when  the  patient  leans  forwards  or  sideways.  The 
patient,  when  laid  flat  on  his  back,  cannot  raise  himself  into  a sitting  position 
without  the  aid  of  his  hands  or  elbows,  and  he  cannot  turn  sharply  and  suddenly 
over  upon  his  face,  but  struggles  with  outstretched  arms  in  vain  attempts 
to  do  so.  Occasionally  the  incipient  curvature,  when  it  occnrs,  assumes 
more  of  a lateral  than  of  an  angular  direction  ; and  in  one  fatal  case  I 

have  seen  the  spine  actually  bent  backwards,  so  as  to  bei 
incurvated  at  the  seat  of  the  disease.  In  some  cases,  the| 
true  angular  excurvation  dependent  on  caries  of  the  bodie.s> 
of  the  vertebrae  may  be  associated  with  the  ordinary  laterdll 
curve  of  debility.  The  lower  limbs  become  weak,  and  thoi 
patient  walks  with  a peculiar  shuffling  tottering  gait,  th(j 
legs  being  outspread,  and  the  feet  turned  out.  The  weakt 
ness  of  the  limbs  is  especially  marked  in  going  upstairs, 
and  may  be  tested  by  directing  the  patient  to  stand  unsup 
ported  on  one  leg,  and  raise  the  other  so  as  to  place  th( 
foot  upon  the  seat  of  a chair,  which  he  will  probably  bf 
unable  to  do.  Not  unfrequently  there  is  more  or  less  of  i 
neuralgic  affection  associated  with  the  muscular  weakness . 
— a species  of  neuralgic  motor  paralysis  which  is  ve: 
characteristic.  Sensation  is  not  only  perfect,  but  over-acu 
in  parts,  whilst  there  is  an  ataxic  state  of  the  muscles  of  thj! 
lower  extremities,  presenting  a peculiar  and  characteristij  I 
train  of  nervous  phenomena.  The  deformity  of  the  spinH 
may  slowly  increase  ; the  patient  may  become  unable  ti 
stand ; and  paralysis  of  the  muscles  of  the  lower  extremity  may  come  oi 
together  with  a tendency  to  relaxation  of  the  sphincter  ani,  and  retention  q 
urme. 

Paraplegia  does  not  occur  so  frequently  as  might  have  been  expecte 
when  we  consider  the  very  acute  angle  that  is  formed  by  the  diseased  spii 
in  extreme  cases  of  excurvation.  But  the  spinal  canal  is  not  encroached  upo: 
as  there  is  no  displacement  of  the  laminae  and  transverse  processes  of 
vertebrae  in  the  form  of  dislocation,  the  deformity  being  due  simply 
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Fig.  570. — Attitude  of 
Cliild  in  Angular 
Curvature  in  Ad- 
vanced Stage. 


bending:  forwards  owing  to  the  destruction  of  the  bodies — hence  the  cord 


not  compressed  as  in  a dislocation.  When  paraplegia  does  occur,  it  is  tl 
result  of  compression  of  the  cord  at  the  seat  of  disease  from  inflammatoi 
exudation  upon  the  meninges  or  in  the  canal.  These  become  absorbed  after  I 
time,  and  hence  the  paraplegia  is  not  of  a permanent  character,  but  will  paa 
off  after  some  months,  or  a year  or  two  at  most,  even  though  electric  irrih  i j 
bility  and  sensibility  may  for  a time  have  been  completely  lost. 

Pleuritic  Attacks  of  a localized  character  dependent  on  extension  of  tlM 
inflammations  of  the  vertebral  substances  to  the  contiguous  pleurm  not  in 
commonly  occur  when  the  caries  affects  the  dorsal  spine. 

Abscess  commonly  makes  its  appearance  as  the  disease  progresses  ; and 
some  cases  it  occurs  before  any  of  the  other  signs  except  pain  and  weakness 
the  spine,  and  certainly  before  any  deformity.  AVheu  the  abscess  forms, 
Stanley  has  observed,  the  pain  consequent  on  irritation  of  the  spinal  cord  an 
nerves  is  usually  lessened  for  a time. 
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It  must  not  be  supposed  that  abscess  necessarily  follows  in  all  cases.  In 
“hildren  especially  we  often  meet  with  groat  excurvation  without  any  suppura- 
i ,ion.  In  adults  it  is  very  rare  to  see  angular  curvature  without  the  formation 
j j )f  ail  abscess.  The  exact  causes  that  determine  the  formation  of  pus  are  not 
1}  I lertain  in  all  cases.  In  many  it  is  undoubtedly  due  to  the  irritation  caused 
' )y  the  friction  of  the  diseased  surlixces  against  each  other,  and  proper  treat- 
nent  adopted  early  will  do  much  to  prevent  it.  Suppuration  is  also  more 
ikely  to  occur  when  the  patient  is  poorly  fed  and  exposed  to  general  un- 
ivgienic  sniTOundings. 

As  cases  in  which  abscess  does  not  form  usually  recover,  we  have  but  little 
lefinite  knowledge  as  to  the  exact  nature  of  the  disease,  whether  it  is 

tt'lbercular  or  not.  On  the  other  hand,  the  majority  of  cases  in  which  death 
, akes  place  are  found  to  be  associated  with  the  presence  of  tubercle  in  the 
li.seased  bones.  It  has  been  assumed,  therefore,  that  the  cases  of  angular 
^ urvature  without  suppuration  are  due  to  simple  inflammation,  probably  of 

Sraumatic  origin,  while  those  with  suppuration  are  tubercular,  but  the  evidence 
5 not  sufficient  to  justify  an  absolute  statement  to  this  effect. 

In  cases  which  recover  without  suppuration  the  diseased  bodies  become 
used  together  into  a single  mass,  across  which  bridges  of  osseous  tissue  are 
ometimes  thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine, 
ndeed,  this  ankylosis  and  fusion  of  the  bodies  of  the  diseased  vertebrae  may 
-11  e looked  upon  as  the  natural  mode  of  cure  of  angular  curvature  of  the  spine  ; 
y ue  only  way  in  which  it  can  take  place  when  once  the  disease  has  advanced  to 

Iny  considerable  extent. 

AMien  pus  fonns  in  connection  with  diseased  spine,  the  situation  and  course 
f the  abscess  depend  mainly  upon  the  part  of  the  spine  affected  ; thus,  for 
tll'istance,  when  the  cervical  vertebrae  are  diseased,  the  abscess  will  come  for- 
0 ards  behind  the  pharynx,  and  may  occasionally  extend  under  the  sterno- 
lastoid  muscle  to  the  side  of  the  neck,  where  it  opens  ; sometimes,  though 
:ery  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  the  axiUa. 

When  the  disease  is  seated  in  the  upper  or  middle  dorsal  spine,  the  abscess  most 
ommonly  passes  backwards  between  the  posterior  ends  of  the  ribs,  forming  a 
■ursal  abscess.  In  some  cases,  however,  in  which  the  middle  dorsal  vertebrae  are 
iseased  the  abscess  may  extend  downwards.  When  it  takes  this  direction  it 
lost  commonly  passes  under  the  ligamentum  arcuatum  internum,  and  thus 
liters  the  sheath  of  the  psoas  muscle  and  takes  the  course  to  be  described 
umediately.  In  rare  cases  it  may  pass  between  the  pillars  of  the  diaplu’agm 
• ith  the  aorta  and  follow  the  large  vessels  in  the  subperitoneal  tissue  super- 
cial  to  the  fascia  of  the  psoas  an  iliacus,  forming  and  accumulation  filling  the 
iac  fossa  and  pointing  above  Poupart’s  ligament,  or  it  may  extend  downwards 
ito  the  pelvis  and  escape  with  the  gluteal  artery  through  the  great  sciatic 
otch,  giving  rise  to  a large  abscess  in  the  gluteal  region.  It  is  remakable 
lat  in  caries  of  the  dorsal  vertebrae  the  pus  does  not  tend  to  encroach  on  the 
lest  or  the  pleural  cavity.  AVhen  the  lower  dorsal  or  upper  lumbar  vertebrae 
•e  diseased  the  pus  enters  the  sheath  of  the  psoas  or  the  substance  of  the 
niscle,  thus  constituting  the  common  affection  termed  Psoas  Abscess.  A 
soas  abscess  follows  the  course  of  the  muscle  from  which  it  derives  its  name. 
^|  t is  firmly  bound  down  in  front  by  the  fascia  covering  that  muscle  and  the 
j^iacus,  which  is  usually  considerably  thickened  and  is  never  perforated  by  the 
" us.  The  psoas  muscle  is  usually  extensively  destroyed.  The  pus  is  prevented 
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from  extending  downwards  into  the  pelvis  by  the  attachment  of  the  ilio-psoas 
fascia  to  the  brim  ; tliere  is  nothing  to  limit  its  extension  outwards  over  the 
Avhole  surface  of  the  iliacus,  though  the  attachment  of  the  fascia  to  the  crest 
of  the  ilium  prevents  its  passing  beyond  that  point.  Thus  we  find  that  a psoas 
abscess  usually  extends  outwards,  forming  a large  fluctuating  swelling  filling 
the  iliac  fossa.  As  the  accumulation  increases  it  passes  beneath  Poupart’s 
ligament  most  commonly  by  a somewhat  narrow  neck  situated  in  the  line  of 
the  anterior  crural  nerve.  It  is  thus  at  this  part  situated  to  the  outer  side  of 
the  femoral  vessels.  Fluctuation  can  readily  be  felt  between  the  swelling  on 
the  thigh  and  that  in  the  iliac  fossa.  There  is  very  distinct  impulse  com- 
municated to  the  part  outside  the  abdomen  on  coughing,  and  this,  combined 
with  the  somewhat  sudden  appearance  of  the  swelling  on  the  thigh,  may  make 
it  in  some  respects  resemble  a hernia.  After  reaching  the  thigh  the  abscess 
extends  downwards  to  the  outer  side  of  the  vessels  for  a short  distance  till  it 
meets  the  profunda,  and  following  that  vessel  it  passes  under  the  femoral 
artery,  which  can  be  felt  stretching  across  it  in  front.  It  then  continues  its 
course  under  the  adductor  longus,  and  forms  a large  cavity  at  the  inner  side 
of  the  thigh,  having  the  gracilis  stretched  over  it  internally,  the  adductor 
magnus  behind  it,  and  the  adductor  longus  in  front.  Processes  frequently  ' 
extend  from  the  main  cavity  along  the  branches  of  the  profunda.  The  most , 
common  of  these  prolongations  is  one  winding  round  the  neck  of  the  femur 
with  the  branches  of  the  internal  circumflex,  and  passing  through  the  interval ; 
between  the  adductor  magnus  and  the  quadratus  femoris,  becoming  superficial  i 
immediately  behind  the  trochanter  major,  between  it  and  the  tuberosity  of  t 
the  ischium.  The  abscess  seldom  extends  beyond  the  upper  part  of  the  thigh, , 
but  it  may  continue  its  course  downwards,  until  it  reaches  the  popliteal  space,  : 
and  may  even  pass  some  distance  downwards  between  the  deep  and  superficial  [.i 
muscles  of  the  calf  following  the  main  vessels.  I have  seen  an  abscess,  which 
took  its  origin  in  disease  of  the  dorsal  vertebrae,  opened  by  the  side  of  the  tendo  h 
Achillis  (Fig.92,Yol.  I.).  A psoas  abscess  when  fully  developed  usually  consists 
of  four  parts,  a narrow  track  in  the  upper  part  of  the  psoas  muscle,  a wide  . 
expansion  in  the  iliac  fossa,  a second  narrow  part  extending  under  Poupart’s  : 
ligament  and  the  femoral  vessels,  and  a large  cavity  on  the  inner  side  of  the  ■ 
thigh.  The  difiiculty  of  properly  draining  such  a cavity  by  an  opening  in  the  i, 
thigh  only  is  evident.  In  some  cases  the  abscess  may  follow  both  psoas  ; 
muscles,  and  project  in  each  groin  at  the  same  time. 

As  in  the  dorsal  region,  the  abscess  may  pass  backwards  instead  of  down- 
wards, and  point  in  the  loin,  forming  a lumbar  abscess.  More  rarely  it  : 
may  burrow  amongst  the  layers  of  the  abdominal  muscles  and  point  in  front.  ; 
In  disease  of  the  lower  lumbar  vertebrm  and  upper  part  of  the  sacrum  the  pus  i 
may  get  beneath  the  fascia  covering  the  pyia'formis,  and  then  following  the  ;j 
nerves,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
extend  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
sequestra  derived  from  the  diseased  vertebrm  are  not  uncommonly  found  in 
the  pus.  In  the  patient  from  whom  Fig.  570  was  taken  several  fragments  of 
bone  thus  came  away  from  an  abscess  that  was  opened  in  the  fore-part  of  the 
thigh.  Much  curdy  matter  is  usually  present,  making  it  impossible  in  many  i 
cases  to  empty  the  sac  by  aspiration.  The  true  source  of  origin  of  these  i. 
abscesses  may  usually  be  determined  by  an  examination  of  the  spine,  and  by  ! 
feeling  an  impulse  on  coughing  communicated  to  their  extreme  points  of  prC' 
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Ijlsentation.  In  psoas  abscess  there  is  some  flexion  of  the  thigh,  witli  pain  on 
P forced  extension.  General  oedema  of  the  limb  may  occasionally  arise  from  a 
psoas  abscess  after  it  has  reached  the  inner  side  of  the  thigh.  In  rare  cases 
; R after  opening,  if  septic  inflammation  follows,  the  abscess  cavity  may  ulcerate 
into  the  hip-joint,  causing  acute  and  rapidly  destructive  arthritis. 

Diagnosis. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first  sight 
II;  of  a patient  affected  by  the  disease,  when  once  the  angular  deformity  has 
. oaken  place.  It  is,  however,  difficult  before  excurvation  occurs,  being  indicated 
' it  this  period  only  by  the  existence  of  pain  in  the  back,  and  by  some 
; uTiiptoms  of  spinal  irritation.  At  this  stage  it  may  be  mistaken  for  spinal  or 
.ntercostal  neuralgia,  for  rheumatism,  or  for  stone  in  the  kidney.  The 
I persistence,  however,  of  a continuous  fixed  pain  in  the  back  should  always  lead 
,0  a suspicion  as  to  the  true  nature  of  the  disease,  lest  the  grievous  error  be 
lommitted  of  treating  as  mere  neuralgia  or  rheumatism  what  may  turn  out  to 
I -)e  incurable  disease  of  the  spine  itself.  Here  the  tenderness  on  pressure,  the 
i ncreased  seusibility  to  the  application  of  heat  will  determine  the  seat  of  the 
i -Section.  The  pain  elicited  by  rotation  or  by  antero-posterior  movement  is  a 
! # I'/ery  valuable  symptom.  In  most  cases  pain  on  bending  backwards  is  most 
: i ; omplained  of.  The  patient  can  stoop  forwards,  but  if  bent  backwards  suffers 
i;  liauch.  So  also  pressure  on  the  head  or  shoulders  greatly  increases  the  pain  of 
W.he  part  affected.  The  shape  of  the  back,  with  loss  of  the  natural  and  graceful 
v|  urves  of  the  spine  with  a tendency,  though  it  be  very  slight,  to  projection  of 
r •[  ome  of  the  spinous  processes,  the  feeling  of  weakness  in  the  back,  the  diffi- 
H ) ulty  in  rising  from  a sitting  or  horizontal  position,  in  turnmg,  or  in  standing 
I!  p n one  leg  unaided,  the  loss  of  the  natural  flexibility  of  the  spine,  aud  especially 
^ he  occurrence  of  these  symptoms  in  early  childhood  or  youth,  at  a period 
Id  j'.'hen  the  other  diseases  with  which  it  may  be  confounded  rarely  occur,  and 
Dre  still  more  rarely  persistent,  would  lead  one  to  suspect  the  existence  of  caries 
f the  spine. 

The  diagnosis  between  abscesses  localized  in  the  situations  mentioned,  and 
lose  arising  from  diseased  spine,  is  not  always  easy  ; as  purulent  collections 
f various  kinds  may  form  in  the  different  planes  of  areolar  tissue  in  the  neigh- 
)urhood  of  the  vertebral  column,  without  any  disease  existing  in  it.  Thus,  a 
rge  psoas  abscess  descending  in  the  sheath  of  the  muscle  and  presenting  under 
oupart’s  ligament,  may  occur  from  some  irritation  of  the  areolar  or  fascial 
fc  r.ructures  without  disease  of  any  of  the  vertebrm.  In  these  cases  of  simple 
'‘^iscess,  the  diagnosis  from  the  psoas  abscess  dependent  upon  vertebral  disease 
ni  usually  easy,  as  there  will  be  an  absence  of  all  excurvation  of  the  spine  or 
^en  of  tenderness  along  it.  As  psoas  abscess  dependent  upon  vertebral  caries 
most  invariably  presents  in  the  groin,  and  a large  abscess  in  the  groin  may 
ise  from  various  other  conditions,  independently  of  such  vertebral  disease, 
le  Surgeon  must  attend  carefully  to  the  diagnosis  of  these  various  conditions. 
bscess  and  fluctuatmy  stvellings  in  the  groin  may  arise  from  the  following 
: n.ses  : — 1,  from  large  chronic  collections  of  pus  in  the  subcutaneous  or  inter- 
uscular  planes  of  areolar  tissue  ; 2,  from  disease  of  the  areolar  tissue  around 
e kidneys  ; 3,  from  pericoecal  abscess  (on  the  right  side  only)  ; 4,  from  iliac 
•acess,  whether  forming  merely  under  the  iliac  fascia,  or  dependent  on  disease 
the  pelvic  bones  ; y,  from  hip-joint  disease,  the  abscess  being  pelvic  ,•  (», 
cm  large  buboes  or  glandular  abscesses  ; 7,  from  an  empyema  perforating  the 
eura  and  finding  its  way  down  behind  the  diaphragm  ; 8,  from  serous  or 
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hydatid  cysts  ; and  1),  femoral  hernia  with  fluid  in  the  sac.  These  various 
collections  may,  however,  Avith  a little  caution  be  readily  distinguished  from 
the  ordinary  form  of  spinal  abscess  that  descends  along  the  psoas  muscle. 
In  the  first  place,  in  all  these  cases  there  is  an  absence  of  that  dorsal  pain  and 
tenderness,  Avith  more  or  less  cxcurAmtion,  Avhich,  though  not  invariably 
present,  is  commonly  met  Avith  in  psoas  abscess.  Then,  again,  if  the  collection 
be  perm&phritic,  there  Avill  have  been  previous,  or  there  are  co-existing 
symptoms  of  renal  disease.  I have,  hoAvever,  seen  an  abscess  dependent  on 
caries  of  the  Amrtebrm  not  only  assume  the  perinephritic  form,  but  open  into 
the  pelvis  of  the  kidney,  thus  simulating  chronic  pyelitis.  In  this  case  the 
diagnosis  Avas  made  by  a careful  examination  of  the  pus,  in  Avhich  molecular 
masses  of  carious  bone  Avere  found.  The  chemical  and  microscopic  examination 
of  the  pus  in  all  cases  of  doubt  should  never  be  omitted.  If  there  be  caries,  it 
will  present  unmistakable  evidence  of  the  presence  of  disintegrated  bone.  If 
it  occur  in  the  areolar  tissue  around  the  emeum,  the  pus  Avill  be  peculiarly 
offensive,  Avill  present  itself  in  a less  distinct  manner,  and  will  probably  be 
associated  Avith  symptoms  of  intestinal  irritation.  Moreover,  perinephritic  or 
pericoecal  abscesses  being  superficial  to  the  iliac  fascia,  do  not  extend  beloAv 
Poupart’s  ligament  except  in  some  rare  cases,  in  which  the  abscess  is  acute, 
and  forces  its  way  irrespective  of  the  attachments  of  the  fascim.  Thus  I have 
seen  the  pus  in  a pericoecal  abscess  pass  under  Poupart’s  ligament,  and  present 
as  a large  sloughy  abscess  at  the  upper  and  outer  part  of  the  thigh.  In  those  ; 
rare  cases  in  which  an  empyema  has  foimd  its  Avay  between  the  layers  of  the  i 
abdominal  muscles,  and  presented  in  the  groin,  the  examination  of  the  chest  | 
will  point  out  the  nature  of  the  afiection.  In  abscess  connected  ivith  disease  of^. 
the  hijj-joint,  there  Avill  be  special  local  evidences  of  the  source  of  the  pus.  The  i 
only  real  difficulty  consists  in  diagnosing  a psoas  abscess  dependent  on  disease 
of  the  vertebral  column,  before  it  reaches  the  thigh,  from  iliac  abscess,  whether 
it  take  its  origin  in  the  loose  areolar  tissue  of  the  iliac  fossa,  or  be  connectec 
Avith  disease  of  the  corresponding  bone  ; and  in  the  latter  cases  the  difficulty 
is  often  not  a little  increased  in  consequence  of  the  iliac  abscess  finding  its  Avay 
into  the  sheath  of  the  psoas  muscle.  If  the  iliac  abscess  be  superficial  to  the 
fascia  iliaca,  it  A^ery  rarely  passes  beneath  Poupart’s  ligament,  owing  to  the  firm 
attachment  of  these  two  structm’es  to  each  other.  In  very  rare  cases  such 
abscesses  find  their  way  along  the  spermatic  cord  or  doAvn  the  femoral  sheath, 
and  thus  leaAm  the  abdomen,  but  these  could  not  be  confounded  Avith  psoas 
abscesses.  When  the  collection  of  pus  forms  beneath  the  fascia  iliaca,  there 
is  nothing  to  prevent  its  extending  to  the  psoas  or  passing  down  under 
Poupart’s  ligament,  and  the  determination  of  its  origin  whether  from  disease 
of  the  ilimn,  or  vertebrse,  or  from  a strain,  can  be  made  only  by  the  presence  or 
absence  of  the  symptoms  of  disease  of  the  spine.  Wlienever  the  abscess  is 
beneath  the  fascia,  there  are  some  signs  of  irritation  of  the  ilio-psoas  muscle 
which  are  usually  wanting  Avhen  the  pus  is  in  the  sub-peritoneal  tissue, 
These  signs  are  most  marked  Avhen  the  abscess  extends  along  the  whole  length 
of  the  psoas.  There  is  then  an  inability  to  stand  upright,  to  extend  the  leg,  and 
pain  is  complained  of  in  walking.  Psoas  abscess  also,  in  many  cases,  apj)^rs 
on  the  thigh  suddenly,  the  patient  finding,  on  Avashing  himself  in  the  morning, 
that  he  has  a large  soft  tumour  in  the  groin  ; whereas  iliac  abscess  coinci 
on  more  gradually,  and  presents  in  a more  diffused  and  less  circumscribec 
manner. 
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Iliac  and  psoas  abscesses  require  to  be  diagnosed  also  from  certain  forms  of 
'meurism  of  the  aMommal  aorta  or  iliac  arteries  ; which,  having  become  diffused 
by  rupture  of  their  sac,  have  formed  large  non-pulsating  extravasations  in 
lihe  sheath  of  the  psoas  in  the  iliac  fossa,  hi  such  cases  the  previous  history, 
;he  absence  of  distinct  fluctuation,  and  possibly  stethoscopic  examination, 
:ogether  with  the  rapid  increase  of  the  tumour,  Avill  throw  light  on  the  true 
lature  of  the  case. 

In  other  cases,  again,  when  the  abscess,  after  deeply  burrowing,  has  per- 
orated the  fascia  lata,  its  feel  closely  resembles  that  of  certain  fatty  tumours. 
lere  the  possibility  of  diminishing  the  size  of  the  swelling  on  pressure,  and 
mpulse  on  coughing,  and  the  absence  of  a solid  edge  to  the  swelling,  enable 
he  Surgeon  to  effect  the  diagnosis. 

From  femoral  hernia  the  soft  and  fluctuating  character  of  the  swelling,  its 
rrradual  retuni  Avhen  pressure  is  taken  off,  its  situation  external  to  or  below 
he  femoral  vessels,  and  aU  absence  of  gurgling,  constitute  the  chief  distin- 
,niishing  characters. 

Large  serous  collections  and  hydatid  tumours  are  occasionally  met  with  in 
he  iliac  fossa  and  groin,  presenting  in  their  progress,  their  size,  and  their  fluc- 
iif.uation,  all  the  characters  of  chronic  abscess  ; from  which,  however,  the  cha- 

a^acter  of  the  fluid  let  out  on  puncturing  them  wiU  immediately  disting-uish 
hem. 

Prognosis. — The  prognosis  is  necessarily  unfavom-able.  It  has  two 
l|  spects  : 1,  As  to  the  persistence  of  Deformity  ; 2,  As  to  the  Life  of  the 
atient. 

1.  Deformity. — The  angular  cuiwature  arising  from  caries  of  the  bodies'of 
ae  vertebrae  is  necessarily  an  incurable  deformity.  The  diseased  spine  is 
)ldered  and  held  together  by  fusion  of  the  partly  destroyed  vertebral  bodies  ; 
md  any  attempt  at  straightening  or  unfolding  this  excurvation  would  be 
Intended  by  the  gi’eatest  risk,  from  danger  of  exciting  imtation  of  the  spinal 
leninges,  or  opening  the  spinal  canal.  When  excurvation  has  taken  place, 
•lere  has  been  loss  of  substance  ; and  this  cannot  be  repaired.  Hence  the 
oine  must  remain  shortened  in  front  and  bent  out  posteriorly,  gmng  rise  to 
le  ordinary  forms  of  hump-back. 

. . 2.  Life. — So  far  as  life  is  concerned,  the  prognosis  will  depend  on  several 

U yonditions.  The  first  is  whether  the  disease  is  accompanied  or  not  by 
M nppuration.  When  suppuration  occurs,  much  will  depend  on  the  extent  of 
*.  ’ le  caries  : if  several  vertebrae  be  affected,  so  that  the  curve  is  very  long,  the 
M dsease  is  necessarily  highly  dangerous  from  the  extent  of  osseous  structure  im- 
ji  ■ -icated.  It  Avas  long  ago  remarked  by  Boyer,  that  the  most  fatal  cases  Avere 
«:3nerally  those  in  which  the  spine  preserved  its  straight  position  ; Avhereas, 
hen  it  AA'as  much  curved,  death  seldom  resulted.  The  truth  of  this  remark  I 
we  had  frequent  occasion  to  verify ; and  the  circumstance  Avould  appear  to 
i owing  to  the  fact  that,  Avhen  the  spine  continues  straight  at  the  same  time 
lat  the  bodies  of  the  vertebrae  are  tuberculous  and  carious,  ankylosis  cannot 
’dir,  so  that  the  spinal  canal  is  open  and  the  cord  irritated  ; Avhereas,  Avhen 
ley  haA'e  fallen  together  and  veiy  consideralfle  gibbosity  has  resulted,  ankylosis 
ore  readily  takes  place,  and  thus  an  impeHect  cure  is  effected.  The  size  of 
ic  abscesses,  and  the  amount  of  discharge  from  them,  must  also  necessarily 
f Hously  influence  the  result.  If  they  be  very  large,  and  continuously  dis- 
*f|  larging,  hectic  and  consequent  death  Avill  probably  supei’A'ene.  The  presence 
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of  sequestra  which  will  not  come  away,  and  prevent  liealing,  adds  greatly  to  the 
gravity  of  the  case. 

Treatment. — The  first  and  great  principle  in  the  treatment  of  angular 
curvature  of  the  spine  is  to  take  off  the  weight  of  the  upper  part  of  the  body 
from  the  diseased  vertebrm,  and  at  the  same  time  to  fix  the  vertebral  column 
so  as  to  prevent  disturbance  of  the  healing  process,  that  of  ankylosis,  by  which 
the  mischief  is  repaired,  and  consolidation  ultimately  effected. 

These  great  principles  of  lightening  the  weight  upon,  and  securing  the  rest 
of,  the  diseased  portion  of  the  spine,  may  be  carried  out  by  one  of  three 
methods,  viz.,  1,  the  maintenance  of  the  horizontal  position  ; 2,  use  of  : 
mechanical  apparatus  ; 3,  the  employment  of  a plaster-jacket  or  one  made  of 
other  material,  moulded  to  the  body.  These  various  methods  may  be  combined.  : 
Thus  after  the  application  of  the  plaster  of  Paris  or  felt  jacket,  the  horizontal  i 
position  may  be. enjoined.  They  cannot  be  employed  indiscriminately.  One  i 
method  will  be  more  suitable  than  another  at  different  ages,  in  different  stages 
of  the  disease,  or  according  as  it  affects  different  portions  of  the  column. 

In  infants,  the  utmost  that  can  done  is  to  enjoin  strictly  the  maintenance 
of  the  recumbent  position  on  a soft  pillow  or  small  couch.  In  children  and  , 
young  adults,  the  plaster-of -Paris  jacket  will  be  found  to  be  most  serviceable,  • 
combined  with  long-continued  rest  in  the  horizontal  positions  ; whilst  in  persons  j : 
of  more  mature  age,  felt,  or  so-called  poroplastic  jackets,  or  some  of  the  various  ! ; 
forms  of  mechanical  apparatus,  will  be  of  most  use,  for  by  the  use  of  these  the  1 1 
patient  may  sit,  stand,  or  walk  without  risk  of  aggravating  the  disease.  Also,  j i • 
the  weight  of  the  head,  shoulders,  and  arms  is  great  in  adults,  and  requires  i ' 
to  be  taken  off  the  spine  by  properly  devised  mechanical  means.  j 

As  to  the  period  for  the  application  of  these  various  means  of  securing  rest, 
all  that  need  be  said  is,  that  one  or  more  should  be  employed  in  as  early  a stage 
of  the  disease  as  possible.  So  soon  as  the  existence  of  an  angular  cmwature  is 
determined,  no  time  must  be  lost  in  securing  rest  and  support  to  the  spine. 

-f  As  to  the  seat  of  the  disease  and  the  corresponding  choice  of  means,  it  is 
difficult  to  give  more  than  very  general  rules.  But  it  may  be  said  that  when 
the  cervical  or  upper  dorsal  spine  is  affected,  mechanical  apparatus  will 
found  to  be  most  effective.  When  the  middle  or  lower  dorsal,  or  lumbar 
spine  is  the  seat  of  disease,  then  the  plaster  or  felt  jacket,  according  to  the  age 
of  the  patient,  will  be  found  to  be  most  useful. 

When  the  recumbent  position  is  had  recourse  to,  it  is  necessarily,  if  it  can 
be  maintained,  the  most  effective,  and  should  in  no  case  be  omitted  as  an 
adjunct  to  other  methods  of  securing  rest.  It  will  be  found  that  the  prone  is 
preferable  to  the  supine  posture,  and  the  patient  should,  if  old  enough  to 
understand  the  importance  of  rest,  be  laid  upon  a properly  constructed  prone 
couch.  The  prone  position  is  certainly  the  best ; for  not  only  is  the  projecting 
angle  formed  by  the  excurvated  spine  not  injuriously  compressed,  as  it  would 
be  in  the  supine  or  lateral  position,  but  the  patient  is  more  comfortable  ; and 
it  is  easier  should  it  be  necessary  to  apply  issues  or  the  actual  cautery.  At 
the  same  time,  the  back  not  being  the  lowest  part  of  the  body,  there  is  a less 
tendency  to  congestion  of  the  spinal  veins,  and  to  consequent  increase  of  the 
inflammatory  softening  of  the  bones.  Formerly  the  patient  was  thus  kept  in 
the  recumbent  position  for  many  months,  seldom  less  than  twelve  or  eighteen, 
tiU  all  the  acute  symptoms  had  disappeared.  Since  the  introduction  of  the 
treatment  by  the  plaster  jacket  to  be  immediately  described,  this  is  no  longer 
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+^|  lecessary.  If  the  symptoms  are  very  acute,  the  prone  couch  may  be  used  for 
) I short  time,  but  as  soon  as  possible  the  plaster  jacket  should  be  applied,  and 

I i le  patient  allowed  to  move  about.  When  all  signs  of  acute  disease  ha\e  dis- 

I I ppeared,  and  the  deformity  alone  remains,  the  apparatus  shown  in  the 
j.  -ocompanying  figure  may  sometimes  be  worn  with  advantage  (lig*  5^1).  It 
1 ombines  three  principles  in  its  action — 1,  a broad  pelvic  baud,  forming  a firm 
fci ; asis  of  support  round  the  lower  part  of  the  trunk  ; 2,  lateral  upright  stems, 
' nmnnating  in  crutches,  by  which  the  weight  of  the  head  and  shoulders  is 

iken  off  the  diseased  spine,  and  transmitted  directly  to  the  pelvic  base  ; and 
a posterior  plate,  Avhich  by  means  of  a rachet  can  l3e  brought  to  bear  directly 
oon  the  excurvated  part  of  the  spine,  and  support,  and  in  some  degree  rectify 

! . le  position  of  this.  Taylor’s  support  also  (Fig.  572)  is  an  apparatus  of  great 
iility,  more  especially  in  the  advanced  stages  of  angular  curvature  of  the 
'oine,  where  ankylosis  has  taken  place  between  the  diseased  vertebi’m.  It  has 
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Fig.  572. — Taylor’s  Spinal 
Support. 


r,endency,  in  consequence  of  the  upright  iron  dorsal  rods  being  jointed  back- 
J|r.rds,  to  uplift  the  head  and  shoulders,  and  thus  often  improves  considerably 
attitude  of  the  patient.  But  this  very  advantage  in  the  later  stages 
•incomes  a source  of  inconvenience  if  not  of  positive  danger  in  the  earlier 
■Alriods  of  the  disease,  as  it  tends  to  separate  vertebrm  in  process  of  con- 
idation. It  is  of  considerable  importance  that  the  patient  should  not  be 
owed  to  dispense  with  proper  support  too  soon,  otherwise  he  will  to  a 
fl^-tainty  suffer  a speedy  relapse. 

Treatment  of  Diseased  Spine  by  Plaster  of  Paris  Bandage. — Lewis 
i^yre,  of  New  York,  has  very  ingeniously  applied  the  plaster  of  Paris 
ndage  to  the  treatment  of  caries  of  the  spine  with  angular  curvature.  The 
lowing  is  a brief  summary  of  the  details  of  this  method  of  treatment. 

The  shirt  being  removed,  a thin,  closely  woven  vest  Avithout  sleeves  is  put 
next  the  skin.  The  child  then  standing  under  a tripod  stand,  to  the  apex  of 
lich  is  attached  a block-and-fall  arrangement  carrying  a horizontal  iron  bar, 
Asidded  collar  is  buckled  round  the  head  and  chin,  while  padded  stirrups  are 
"wed  under  the  arms  : straps  are  then  passed  separately  from  the  collar  and 
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arm-sfcirrnps  to  the  iron  bar  above  (Fig.  hTH).  Yiy  shortening  or  lengthening 
these  straps,  the  relative  tension  npon  the  head  and  arms  can  be  adjusted  with 
nicety.  The  indication  that  the  proper  amount  of  extension  has  been  made 
with  the  pulleys,  is  the  comfort  experienced  by  the  patient.  He  must  on  no 
account  be  raised  completely  from  the  ground.  When'  thus  suspended,  the. 
spine  becomes  much  straighter  ; the  ears  are  lifted  from  the  shoulders,’ and 


Fig.  573. — Application  of  Sajre’s  Plaster  Jacket. 


Fig.  574. — SajTe’s  Jacko 
Applied. 


the  diseased  surfaces  of  the  vertebrae  are  prevented  fi’om  pressing  upon  one 
another. 

A thick  towel  folded  should  be  placed  under  the  vest,  over  the  fore-jiart 
of  the  abdomen.  When  the  case  is  dry,  this  is  drawn  out,  and  thus  space 
is  left  for  expansion  of  the  abdomen  during  meals.  This  precaution  is  a 
very  important  detail.  Its  omission  may  be  attended  by  veiy  inconvenient 
consequences. 

Plaster  of  Paris  bandages  are  then  carefully  applied  round  the  body  from 
the  pelvis  to  the  arms  ; and  strips  of  thin  perforated  tin  are  placed  by  the 
sides  of  the  spine,  and  a second  layer  of  plaster  bandages  passed  round  the 
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rt'hole  (Fig.  oTo).  The  straps  being  now  removed,  tlie  child  is  laid  upon  a 
mattress.  As  soon  as  the  case  is  dry,  the  abdominal  pad  is  withdrawn  ; and  the 
oatient,  when  erect,  is  Ibnnd  to  be  from  one  to  one-and-a-half  inch  taller.  In 
oases  of  caries  of  the  cervical  region,  a head-piece  is  adjusted  to  the  body-case, 
by  means  of  which  the  spine  may  be  relieved  of  the  weight  of  the  head.  After 
:\vo  or  three  months,  the  case  may  be  slit  down  the  front  and  fastened  with 
M jyelets.  After  such  treatment,  it  is  commonly  seen  that  respiration  becomes 
v}as  and  the  circulation  free,  while  symptoms  duo  to  irritation  of  nerves 
uibside.  Sayre  strongly  insists  on  the  importance  of  practical  details,  such 
f^li  is  the  use  of  loose-textured  bandages  and  suitable  plaster,  a closely  fitting 
ilastic  shirt,  and,  above  all,  securing  a perfect  adaptation  of  the  case. 

The  essential  points  to  be  attained  by  this  treatment  are  : 1st.  Moderate 
\ ixtension  of  the  diseased  spine  by  suspension  ; 2nd.  Fixation  of  the  spine 
I vhen  so  extended  in  a firm  and  light  casing.  The  plaster-bandage  must  not 
I herefore  be  looked  upon  as  a mere  substitute  for  the  ordinary  apparatus.  It 
ulfils  one  indication  which  the  more  mechanical  contrivance  cannot  accom- 
)lish — by  securing  moderate  extension  of  the  diseased  spine  at  the  time  of  its 
ipplication.  It  is  more  especially  in  cases  of  the 
ower  dorsal  and  lumbar  vertebrae  that  the  plaster 
)f  Paris  jacket  is  so  useful. 

AVhen  the  cervical  and  upper  dorsal  vertebrae  are 
effected,  a special  contrivance  (Fig.  575)  is  required 

0 ; -0  steady  the  head.  A well-made  plaster- jacket 
vill  last  and  should  be  worn  for  at  least  six  or  eight 

1 months  without  change; 

Jackets  made  of  softened  leather  or  felt  “ poro- 

Dlastic,”  as  they  are  termed,  may  be  moulded  on 
n the  same  way — the  patient  being  suspended 
fom  Saju-e’s  triangle.  They  are  useful  after  tho 
)laster- jacket  has  been  discontinued,  and  have  the 
^vantage  of  being  removable  for  purposes  of 
iblution. 

With  regard  to  the  value  of  counter-irritants, 
uch  as  blistei-s,  issues,  moxm,  or  the  actual  cautery, 
nuch  difference  of  opinion  exists  amongst  Surgeons. 

?or  my  own  part  I believe  them  to  be  of  little  use  in  any  case,  to  do 
nuch  harm  in  many  by  irritating  and  weakening  the  patient,  and  to  be 
ndirectly  disadvantageous  in  all  by  preventing  the  apj)lication  of  those 
nechanical  means  which  are  necessary  for  the  rest  and  support  of  the  diseased 
ipine.  Should  active  counter-irritation  ever  be  employed,  it  must  be  used  in 
be  earliest  stages  of  the  disease.  Nothing  can  be  more  unscientific  or  indi- 

;ate  a more  profound  ignorance  of  pathology  than  to  use  it  after  abscess  has 
)nce  formed. 

The  ordinary  constitutional  treatment  that  is  adopted  in  strumous  diseases 
mist  be  employed  in  these  cases.  Much  benefit  will  be  derived  from  the  use 
)f  cod-liver  oil,  iron,  the  phosphates,  and  above  all  good  air— country  or  sea. 
^8  m all  other  cases  where  bone  is  diseased,  at  least  three  years  must  be 
levoted  to  the  cure  of  a case  of  angular  curvature.  Hut  that  cure  consists 
^nly  irithe  preservation  of  life,  not  the  removal  of  deformity,  which  is  "the 
nevitable  result  of  carious  ankylosis. 


Fig.  575. — Apparatus  for  Dise.ase 
of  Cervical  or  Upper  Dorsal 
Spine.  Plaster  Jacket  Avitli 
“Jm-yMast.”  (Sayre.) 
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The  formation  of  abscess  is  best  restrained  l)y  the  continuous  employment 
of  rest  and  support.  Should  abscess  unfortunately  form,  the  danger  becomes 
greatly  increased.  The  questions  as  to  when  and  how  tlie  abscess  should  be 
opened  will  now  have  to  bo  answered.  With  respect  to  the  first  it  may  be  said 
that  the  Surgeon  need  be  in  no  himy,  but  let  the  abscess' come  well  forward 
at  one  point,  so  that  the  pus  may  lie  beneath  the  fascia.  It  must  not  l>e 
alloAved  to  point. 

The  danger  of  opening  these  large  abscesses  is  twofold.  1st.  It  consists  in 
the  possibility  of  putrefirction  of  the  pus  left  in  the  cavity,  and  the  consequent 
development  of  septic  poisoning  or  pymmia.  With  the  view  of  avoiding  this 
Surgeons  were  formerly  in  the  habit  of  making  valvular  incisions,  and  carefully 
closing  them  with  harelip  pins,  so  as  to  prevent  the  entry  of  air  into  the  sac 
of  the  abscess.  Now,  however,  such  precautions  are  no  longer  necessary,  and 
by  opening  the  abscess  with  strict  antiseptic  precautions  and  the  employment 
of  drainage,  the  danger  of  septic  infection  is  greatly  lessened.  2nd.  The  more 
remote  danger  of  abscess  consists  in  the  risk  of  hectic  from  the  long-continued 
discharge,  kept  up  by  incurable  bone-disease. 

In  opening  these  abscesses  an  incision  should  first  be  made  just  large  enough 
to  admit  the  finger,  which  should  be  immediately  passed  into  the  cavity,  so 
that  it  may  be  explored  for  sequestra  before  the  pus  escapes,  while  its  walls  are 
still  tense.  In  dorsal  or  lumbar  abscesses  the  finger  may  possibly  be  made  to 
reach  the  diseased  spine,  and  if  a sequestrum  be  felt  loose  it  might  be  re- 
moved. A psoas  abscess  should  be  opened  if  possible  before  it  leaves  the 
abdomen,  by  an  incision  close  above  Poupart’s  ligament  external  to  the  line  of 
the  vessels.  If  it  points  at  the  inner  side  of  the  thigh  an  incision  may  be 
made  in  that  situation  as  well,  but  this  alone  will  never  drain  the  whole  cavity 
thoroughly,  owing  to  the  narrowness  of  the  sac  of  the  abscess,  where  it  passes 
beneath  the  femoral  vessels.  It  has  lately  been  suggested  by  F.  Treves  that 
more  direct  drainage  may  be  obtained,  the  diseased  vertebrae  examined,  and 
possibly  sequestra  removed  by  making  a vertical  incision  in  the  space  between 
the  last  rib  and  the  ilium  immediately  internal  to  the  outer  edge  of  the  erector 
spinae  ; this  muscle  is  exposed  and  drawn  towards  the  middle  line,  the 
quadratus  lumborum  may  then  be  cut  through  close  to  transverse  processes, 
the  psoas  muscle  incised,  and  the  vertebrae  reached  by  continuing  the  operation 
along  the  deep  aspect  of  that  structure.  He  recorded  three  cases  in  which  he 
had  performed  the  operation  with  very  satisfactory  results,  in  one  of  which  a 
sequestrum  was  found  loose  and  removed.  In  well  selected  cases  it  certainly 
deserves  a further  trial.  After  a lumbar  or  psoas  abscess  has  been  opened  for 
some  time,  and  the  discharge  reduced  to  a very  small  amount,  the  patient  may 
be  allowed  to  move  about  with  a proper  plaster  support,  through  wliich  an 
opening  may  be  made  opposite  the  sinus  for  dressing  the  wound ; or  a 
poroplastic  or  leather  support  may  be  made  which  can  be  removed  when 
necessary.  Antiseptic  dressing  must  be  continued  as  long  as  any  discharge 
continues. 

DISEASE  OP  THE  CEEVICAL  SPINE. 

We  have  hitherto  considered  caries  as  affecting  the  dorsal  and  Imnbar  spine. 
But  the  same  disease  may  be  developed,  though  much  less  frequently,  in  the 
cervical  region.  The  reason  of  its  greater  rarity  here  arises  from  the  compara- 
tive absence  of  cancellous  structure  in  the  cervical  vertebras,  and  hence  the  less 
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endency  to  stmmous  or  tuberculous  osteitis,  the  disease  probably  comnieiiciiig 
.uther  ill  the  ligamentous  than  in  the  osseous  structures. 


The  signs  are  the  usual  ones  of  pain,  rigidity,  and  swelling,  diffused  and 
1-defined.  But  there  is  in  the  cervical  region  no  tendency  to  angular 
xxcurvations.  This  is  owing  to  the  shallowness  of  the  bodies  of  the  yertebrm 
ot  admitting  that  coalescence  after  their  destruction,  which  is  characteristic 
f the  same  disease  in  the  dorsal  and  lumbo-dorsal  regions.  But  the  patient 
unable  to  support  or  to  turn  his  head  ; he  holds  it  in  his  hands  when  in 
le  upright  position,  and  rotates  the  whole  body  when  he  attempts  to  look 
lUiid.  There  will  be  pain  on  any  attempt  at  movement,  whether  rotatory 
• ahtero-posterior,  and  on  downward  pressure  on  the  vertex.  Although  no 
.igular  curvature  can,  for  the  reason  just  stated,  take  place  in  this  region, 
.le  spinous  processes  may  become  irregular,  one  or  two  projecting  more  than 
>e  others. 

’Disease  of  the  Articulations  between  the  Atlas  and  Axis,  and 
fcstween  the  Atlas  and  Occipital  Bone,  constitutes  one  of  the  most 
rious  forms  of  vertebral  caries.  In  these  cases  there  are  pain  and  swelling, 
th  great  difficulty  or  absolute  inability  to  move  the  head.  Patients  affected 
th  this  disease  present  a remarkable  as  well  as  a distressing  appearance, 
le  sterno-mastoid  muscles  are  remarkably  tense  and  prominent,  and  the  neck 
ing  perfectly  rigid,  they  are  unable  to  turn  the  head,  but  when  they  want  to 
[■)k  round  have  to  twist  their  whole  body  ; at  the  same  time,  the  weakness  in 
3 neck  usually  compels  them  to  support  the  head  with  both  hands,  putting 
e under  the  chin,  the  other  under  the  occiput,  and  so  holding  it.  The 
’.ease  may  suddenly  terminate  fatally  by  luxation  of  the  atlas  forwards, 
npression  of  the  cord,  and  asphyxia  ; or  more  slowly  by  hectic  or  gradual 
:erfereuce  with  the  respiratory  functions. 

\P\.eiro-iiliarijn(jeal  abscess  may  form  as  a consequence  either  of  disease  of  the 
;i  lies  of  the  upper  cervical  vertebrm,  or  the  articulations  of  the  first  two.  It 
_nmences  with  induration  and  swelling  of  the  areolar  tissue  at  the  back  of 
; pharynx.  Subsequently  the  swelling  becomes  softer  and  fluctuation 
•ceptible.  The  posterior  wall  of  the  pharynx  is  pushed  forwards  against 
■ posterior  nares,  giving  a peculiar  nasal  tone  to  the  voice,  and  if  the 
icess  be  large  it  may  cause  difficulty  in  breathing  and  swallowing.  The 
mation  of  retro-pharyngeal  abscess  in  young  people  should  always  lead 
an  examination  of  the  cervical  spine.  The  abscess  may  burst  into  the 
fllnrynx  or  may  extend  outwards,  and  point  at  the  side  of  the  neck,  coming 
r.l- wards  under  the  stemo-mastoid. 

The  Trealment  of  Disease  of  the  Cervical  Spim  must  be  conducted  on  the 
iqI  le  principles  as  that  of  angular  curvature,  by  absolute  rest  and  attention  to 
general  health.  The  actual  cautery  may  sometimes  be  of  use  before  sup- 
o|  'ation  has  taken  place.  AVhen  there  is  much  pain  it  must  be  applied  on 
h side  of  the  spine  at  the  back  of  the  neck.  As  great  and  immediate 
*r|-iger  may  result  from  the  sudden  displacement  of  the  vertebrm  and  con- 
ii|  uent  compression  of  the  cervical  cord,  the  head  requires  to  be  steadied  by 
I»cr  apparatus,  calculated  to  support  and  steady  its  movements.  Sayre’s 
het  with  the  “jury-mast”  (Fig.  57.5)  is  the  most  efficient  apparatus  for 
25we  below  the  first  two  vertelirm.  I n disease  of  the  atlas  and  axis,  the 
•d  must  be  fixed  absolutely  so  that  no  movement  is  possible.  The  patient 
uld  Ik:  confined  to  bed  in  the  recumbent  position,  with  a heavy  sand-bao- 
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on  each  side  of  the  head.  Gentle  weight  extension  bj  means  of  a collar 
holding-  on  the  chin  and  occiput  attached  to  a cord  passing  through  a pulley 
at  the  head  of  the  bed  is  often  useful  for  relieving  pain,  AVhen  the  acute 
symptoms  subside,  an  apparatus,  such  as  is  represented  in  Fig,  331,  Vol.  I., 
may  be  aj>plied. 

Retro-pharyngeal  abscess  is  a serious  complication,  for  Avhen  it  bursts  into 
the  pharynx  it  empties  itself  imperfectly,  and  decomposition  of  the  dis- 
charges ensues,  thus  perpetuating  the  disease.  To  avoid  this  J.  Chiene  of 
Edinburgh  recommends  that  it  should  be  opened  early,  when  possible,  by  an 
incision  made  behind  the  sterno-mastoid.  The  carotid  A'essels  and  pneumo- 
gastric  nerve  must  be  pushed  forwards  without  injuring  the  sheath  of  fascia  in 
which  they  are  enclosed.  The  abscess  can  thus  be  treated  antiseptically.  In| 
this  way  he  successfully  treated  a large  abscess  containing  eight  ounces  of  pus.! 


O0?HEB  DISEASES  OP  THE  SPINE. 

Gummata  of  the  Spine. — Cases  of  partial  destruction  of  the  bodies  of) 
the  vertebras  by  the  formation  of  syphilitic  gummata  commencing  beneath  the 
periosteum  have  been  recorded.  The  disease  closely  resembles  ordinary  caries 
of  the  spine  in  its  symptoms,  and  the  diagnosis  can  be  made  only  by  the 
history,  and  the  co-existence  of  other  syphilitic  affections.  The  treatment  is  I 
mechanical  support  in  addition  to  the  ordinary  internal  remedies. 

Rheumatoid  Arthritis  may  affect  the  spine.  The  intei’A^ertebral  discs] 
atrophy  and  bony  out-growths  form  from  the  bodies  which  may  bridge  over  1 
the  spaces  betAveen  them.  The  natural  movements  are  tfius  restricted.  , 
Beyond  this  it  causes  no  very  definite  symptoms,  and  it  requires  no  special! 
treatment. 

Tumours  of  the  Spine. — The  bodies  of  the  vertebrse  are  not  uncommonly?! 
the  seat  of  secondary  cancerous  growths.  Primary  sarcomata  also  are  occa- 
sionally met  with.  The  symptoms  are  pain,  usually  very  severe,  localized  ati| 
one  spot  in  the  spine,  folloAved  after  a time  by  some  excurvation.  Theif 
tumour  projects  sooner  or  later,  if  the  patient  survives  sufficiently  long,  intoi 
the  spinal  canal  and  compresses  the  cord,  causing  paraplegia.  Except  in  cases  j 
in  Avhich  the  tumour  is  secondary  the  diagnosis  from  dry  caries  is  scarcely! 
possible.  Early  superA-'ention  of  paraplegia,  with  slight  excurvation,  in  al 
patient  past  middle  life,  would,  however,  suggest  the  presence  of  a tumour. 
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CHAPTER  LI. 


DISEASE  OF  THE  SACRO-ILIAO  JOINT. 


Disease  of  the  Sacro-Iliac  Articulation  is  a rare  affection.  With  but 
I#  few  exceptions,  systematic  writers  on  Surgery  were,  until  recently,  altogether 
silent  upon  this  subject.  Boyer  and  Chelius  mention  the  disease  ; but  it  is 
f'^|^only  by  Nelaton  that  any  detailed 
( description  of  it  has  been  given.  This 
1 may  be  partly  accounted  for  by  its 
5 i/ll  rarity,  and  partly,  perhaps,  by  its 
tIuH  having  not  unfrequently  been  con- 
half  founded  with  some  of  the  varieties  of 
[jKl(  disease  of  the  hip  or  spine. 
i!|  Sacro-iliac  disease  is  essentially  a 
< chronic  affection,  lasting  for  months 

or  years.  It  appears  to  be  strumous  Sacro-mac  Disease  in  its  early  stage, 

till  in  its  origin,  partaking  of  the  nature  Pig.  src.-Sacmm.  Fig.  srr.-iiium. 

ill  1 and  character  of  ordinary  “white 

i swellings.”  I have  never  seen  it  in  young  children,  and  in  all  the  cases 
1 which  form  the  basis  of  these  observations  it  has  occurred  in  young  adults 
t from  14  to  30  years  old.  The 
If  exciting  causes  of  the  disease  are 
If  obscure : I have  not  been  able  to 
[l  trace  it  to  blow  or  injury  in  any 
M of  the  cases  that  have  been  under 
h ray  care,  although  there  can  be 
h very  little  doubt  that  such  causes 
1 1 might  excite  it. 

Pathology. — The  disease  may 
|<  commence  primarily  either  in  the 
1 1 pelvic  bones,  or  in  the  articular 
|t  structures  of  the  sacro-iliac 
; junction.  The  annexed  drawings 
( (Figs.  57C>,  577),  taken  from  a boy 
who  died  of  tetanus  from  the 
i irritation  of  an  issue,  six  weeks 
■ after  the  commencement  of  disease 
J mthe  sacro-iliac  articulation,  show 
erosion  of  the  cartilages  in  patches, 
next  drawinir  (Fig.  578), 


Fig.  678.— Sacro-iliuc  Disease,  more  advanced. 


The 

taken  from  a man  about  3o  years  of  age,  who  died  of  this  affection  after 
nearly  two  years  of  suffering,  shows  the  disease  in  its  most  advanced 
stage.  The  bones  are  bare  and  rough,  but  not  necrosed ; they  are 
completely  deprived  of  their  incrusting  cartilage.  There  is  no  deep  erosion  of 


fl 
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them,  no  cavity,  no  sign  of  tuberculous  infiltration  ; no  evidence,  in  fact,  of 
primary  osseous  disease.  The  ligamentous  structures  of  tlie  articulations 
are  only  partially  destroyed.  The  interosseous  ligament  was  especially  in  a 
sound  state  ; it  had  preserved  to  a great  extent  its  firmness,  and  required  to 
be  divided  with  the  scalpel  in  order  to  expose  the  interior  of  the  joint  and  the 
opposed  osseous  surfaces.  The  structures  that  appear  chiefly  to  have  suffered 
are  the  synovial  and  cartilaginous  elements  of  the  joint.  These  are  normally 
but  imperfectly  developed  in  the  sacro-iliac  articulation,  but  may,  probably 
enough,  readily  undergo  disorganizing  changes  somewhat  analogous  to  those 
which  take  place  in  the  so-called  “ puljDy  degeneration  of  the  synovial  mem- 
brane” in  strumous  joints. 

Symptoms. — The  symptoms  characteristic  of  this  affection  arrange  them- 
selves in  five  distinct  groups — viz.,  Pain,  Swelling,  Lameness,  Alteration  in 
the  Shape  of  the  Limb,  and  Abscess.  These  we  must  study  separately. 

1.  Pain. — One  of  the  earliest  symptoms  is  a sensation  of  painful  weakness 
at  the  lower  part  of  the  back  and  sacrum,  increased  by  movements  of  the  body 
in  walking,  stooping,  or  even  in  standing,  giving  the  sensation  as  if  the  body 
were  falling  asunder.  The  pain  is  increased  by  any  effort  that  calls  the 
respiratory  muscles  into  action,  such  as  coughing,  sneezing,  or  laughing,  and 
is  greatly  aggravated  by  straining  at  stool.  As  the  disease  advances,  the  paiu 
becomes  more  continuous,  and  of  a gnawing  or  rheumatic  character.  Its 
intensity  varies  greatly ; in  some  instances  it  is  throughout  slight,  except  ou 
movement,  in  others  it  is  most  intensely  agonizing,  the  patient  shrieking 
with  agony,  and  unable  to  obtain  rest  in  any  position.  The  pain  in  the 
gluteal  region  may  in  some  cases  be  due  to  irritation  of  the  lumbo-sacral 
cord,  which  lies  in  close  contact  with  the  articulation.  It  is  accompanied 
by  a peculiar  feeling  of  weakness,  of  falling  asunder,  or  of  want  of  support 
in  the  lower  parts  of  the  body.  This  pain  is  confined  to  the  gluteal  region 
and  groin,  and  does  not  extend  far  down  the  limb.  When  the  patient  is 
lying  on  his  back  or  side,  the  limb  on  the  affected  side  may  be  ab-  or 
adducted,  or  the  head  of  the  thigh-bone  may  be  pressed  up  against  the 
acetabulum,  without  any  increase  of  pain,  provided  the  pelvis  be  fixed  by  the 
pressure  of  the  hands.  If  this  be  not  done,  considerable,  even  intolerable 
pain  will  be  experienced  on  moving  the  limb.  So,  also,  if  the  Surgeon  seize 
the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro,  or  press  them 
together  transversely,  or  separate  them  by  pressing  the  anterior  superior  spines 
asunder,  pain  will  be  elicited,  the  affected  joint  being  then  influenced  by 
the  movement  communicated  to  it.  There  is  often  general  and  diffused  ten- 
derness on  pressure  over  the  gluteal  region  ; but  this  is  less  about,  the  hip- 
joint  than  in  coxalgia,  and  gradually  increases  as  the  finger  is  pressed . back- 
wards upon  the  sacro-iliac  articulation,  so  that  it  may  at  last  be  localized  in  a.i 
small  spot. 

2.  Swelling. — A puffy  intumescence  is  perceptible  early  in  the  disease, 
along  the  line  of  the  affected  articulation.  It  assumes  a somewhat  elong-.itci 
appearance  from  above  downwards,  and  does  not  extend  to  any  distance  out 
wards  under  the  gluteal  muscles,  nor  does  it  invade  the  natural  hollow  behin 
the  trochanter.  As  the  disease  advances,  and  suppuration  takes  place,  th' 
swelling  increases  materially,  and  assumes  different  and  peculiar  charactei*s, 
owing  to  the  formation  and  diffusion  of  abscess. 

3.  Lameness  is  an  early  symptom.  The  patient  walks  insecurely  ; has 
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1 1 ■ feeling  of  want  of  proper  support  to  the  body  ; leans  forward,  and  uses  a 
: stick.  He  puts  the  foot  on  the  allected  side  to  the  ground,  hut  does  not 

tread  upon  it  so  firmly  as  upon  the  other.  He  cannot  stand  on  the  foot 

. of  the  allected  side,  or  twist  himself  suddenly  round.  As  the  disease  advances, 
the  powers  of  support  and  progression  diminish,  and  at  last  the  patient 
becomes  unable  to  assume  the  erect  i^osition,  lying  in  bed  usually  on  the 
sound  side. 

4.  Alteration  in  the  Shape  of  the  Hip  and  Length  of  the  Limb 

is  an  early  and  marked  symptom.  From  the  very  commencement  of  the 

disease,  the  limb  on  the  affected  side  will  seem  to  be  longer  than  the  sound 

one  ; the  tip  of  the  inner  malleolus  being  usually,  as  the  patient  lies  on  his 
' back,  half  an  inch  below  the  level  of  the  same  point  of  bone  on  the  opposite 
side.  But  on  close  examination,  it  will  be  found  that  the  measurement  from 
the  anterior  superior  spine  to  the  inner  malleolus  gives  the  same  result  on  both 
sides  ; hence  the  elongation  cannot  be  owing  to  any  change  that  has  taken 
place  in  the  bones  or  in  the  three  large  joints  of  the  lower  extremity,  but  must 
be  dependent  on  some  disturbing  cause  situated  beyond  the  anterior  superior 
spine  of  the  ilium.  On  more  close  investigation,  this  point  of  bone  is  found 
to  be  at  a lower  level,  and  at  the  same  time  more  prominent,  than  its  fellow 
on  the  opposite  side  : the  displacement  is  thus  produced,  not  by  any  obliquity 
of  the  pelvis  consequent  on  a twist  on  the  lumbar  spine,  as  in  hip-joint  disease, 
but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
pelvis  ; for  the  displacement  which  takes  place  is  a double  one.  The  swelling 
of  the  aftected  articulation  not  only  pushes  forwards,  but  rotates  downwards^ 
the  anterior  and  superior  portion  of  the  ilium  ; and  hence  the  anterior  superior 
spine  is  not  only  at  a lower  level,  but  is  also  more  prominent  on  the  diseased 
than  on  the  sound  side.  The  limb  itseff  usually  lies  straight,  and  is  wasted 
and  enfeebled. 

5.  Abscess  occurs  only  at  a late  period  of  the  disease.  Many  months,  a 
year  or  more,  may  elapse  before  suppuration  is  fairly  established,  or,  at  all 
events,  before  the  formation  of  pus  is  so  abundant  and  so  circumscribed  that 
it  can  be  recognized  as  an  abscess.  I have  observed  abscess  in  connection 
with  this  disease  in  five  situations — viz.,  over  the  articulation,  in  the  gluteal 
and  in  the  lumbar  regions,  within  the  pelvis,  and  in  connection  with  the 
rectum. 

The  first  indication  of  abscess  is  met  with  over  the  diseased  articulation. 
The  puffy  swelling'  which  is  there  perceptible  in  the  earlier  stages  of  the 
affection,  gradually  softens,  until  at  last  fluctuation  is  established  in  it.  From 
this  point  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but 
not  enveloping,  the  trochanter  ; or  it  may  take  another  course  and  stretch 
upwards,  forming  a considerable  accumulation  in  the  loin,  upon  and  just 
above  the  crest  of  the  ilium.  These  forms  of  sacro-iliac  abscess  are  extra- 
]idvk ; the  other  vaneties  are  intrapeJvic.  These  latter  are  of  three  kinds, 
in  one  form  the  pus  passes  out  of  the  sciatic  notch,  and  under  the  great 
gluteal  muscle ; in  the  next  it  gravitates  doAvnwards  into  the  ischio-rectal 
fossa,  and  presents  by  the  side  of  the  rectum  ; and  in  the  third  variety  which 
I have  observed,  the  abscess  opens  into  the  gut,  abundant  puriform  discharge 
takes  place  per  aiium,  and,  flatus  from  the  bowel  passing  into  the  suppurating 
cavity,  a tympanitic  abscess  results. 

1’hoonohis. — The  prognosis  of  this  disease  is  always  most  unfavourable.  I 
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am  not  prepared  to  say  that  it  is  of  necessity  fatal,  but  I have  never  seen  a 
patient  recover  after  the  full  development  of  the  disease,  and  alter  suppuration 
had  set  in,  I have,  however,  seen  a case  cured,  in  which,  from  the  history 
of  the  symptoms,  the  thickening  over  the  sacro-iliac  articulations,  and  tlie 
permanent  displacement  of  the  side  of  the  pelvis,  there  was  every  reason  to 
believe  that  this  disease  had  existed.  But  in  this  instance  no  abscess  had 
formed. 

Diagnosis. — The  diagnosis  of  sacro-iliac  disease  is  important,  and  not 
always  easy.  There  are  five  distinct  affections  with  which  it  may  be  con- 
founded— viz.,  neuralgia  of  the  hip,  sciatica,  spinal  disease,  disease  of  the  hip- 
joint,  and  disease  of  the  pelvic  bones. 

1.  Neuralgia  of  the  hip  in  young  females  may  readily  enough  be  confounded 
with  the  earlier  stages  of  sacro-iliac  disease.  But  the  widely  spread  and  super- 
ficial nature  of  the  pam  in  the  neuralgic  affection,  the  co-existence  of  the 
hysterical  temperament,  the  sex  of  the  patient,  and  the  absence  of  all  limita- 
tion of  morbid  action  to  the  neighbourhood  of  the  diseased  articulation,  render 
the  true  natm’e  of  the  affection  sufficiently  clear.  The  obliquity  of  the  pelvis 
which  occasionally  occurs  in  neuralgia  of  the  hip,  and  causes  apparent  elonga- 
tion of  the  limb,  is  readily  removed  when  the  patient  lies  on  the  back ; 
whereas,  in  sacro-iliac  disease,  position  does  not  affect  the  displacement  of 
the  limb  on  the  affected  side. 

2.  Sciatica. — In  this  affection,  the  age  of  the  patient,  usually  more  advanced 
than  that  of  the  subjects  of  sacro-iliac  disease  ; the  seat  of  the  pain,  below  the 
articulation,  and  its  extent  down  the  back  of  the  limb,  the  tenderness  being 
in  the  line  of  the  great  sciatic  nerve,  and  not  over  the  articulation  ; with  the 
absence  of  elongation,  will  enable  the  Surgeon  to  effect  the  diagnosis. 

3.  From  spinal  disease^  the  diagnosis  is  usually  sufficiently  easy ; for,  although 
the  situation  of  abscess  resulting  from  caries  of  the  vertebrae  may  in  many 
cases  be  the  same  as  that  which  is  occupied  by  the  collections  of  pus  resulting 
from  sacro-iliac  disease,  yet  in  caries  of  the  spine,  in  the  vast  majority  of 
instances,  excurvation  of  the  vertebrae  has  become  prominently  marked  by  the 
time  that  the  abscess  has  assumed  so  great  a magnitude  as  to  occupy  the 
inferior  lumbar  or  gluteal  regions.  In  those  rare  cases  in  which,  as  in  an 
instance  that  was  some  time  ago  under  my  care,  caries  of  the  vertebrae,  with 
consecutive  abscess,  takes  place  without  any  angular  curvature,  it  will  he,  found 
that  the  patient  complains  of  tenderness  on  the  Surgeon  percussing  the  spine 
opposite  the  seat  of  disease  ; that  the  spinal  column  has  lost  its  flexibility, 
moving  stiffly  and  as  a whole  ; that  there  is  an  absence  of  that  elongation  of 
the  limb  on  the  affected  side,  dependent  on  displacement  of  the  wing  of  the 
pelvis,  which  is  so  early  observable  in  sacro-iliac  disease  ; and  lastly,  that 
examination  of  the  sacro-iliac  synchondrosis  neither  elicits  pain  nor  reveals 
swelling  or  any  of  the  other  signs  of  disorganization  of  that  articulation. 

4.  Disease  of  the  hip-joint  is  the  affection  that  is  most  easily  confounded 
with  sacro-iliac  disease,  and  that  from  which  it  is  of  most  importance  to  make 
the  diagnosis.  It  is  especially  from  that  variety  of  hip-disease  which  com- 
mences in  the  acetabulum,  primarily  involves  the  pelvic  bones,  and  only 
secondarily  implicates  the  joint,  that  it  is  difficult  to  distinguish  sacro-iliac 
disease ; and  the  importance  of  effecting  this  diagnosis  is  great  when  we  reflect 
that  these  cases  of  hip-disease  may  be  successftilly  subjected  to  operative 
interference,  whilst  sacro-iliac  disease  docs  not  admit  of  relief  or  removal 
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1 1 by  these  means.  The  diagnosis  between  coxalgia  in  all  its  forms  and  the 
ii  disease  we  are  at  present  considering  may  be  eifected  by  attention  to  the 
»'j  following  circumstances. 

; a.  The  seat  of  pain  on  pressure  varies.  In  hip-disease  the  patient  suffers 
:j  most  severely  when  pressure  is  exercised  deeply  behind  and  above  the  tro- 
j chanter,  in  the  hollow  behind  that  osseous  prominence,  or  when  the  com- 
I pression  is  exercised  against  the  anterior  part  of  the  hip-joint.  In  sacro-iliac 
j disease,  little  or  no  pain  is  experienced  on  pressure  in  these  situations  ; but 
tenderness  is  elicited  by  pressure  upon  the  sacrum  and  along  the  line  of 
junction  between  the  sacrum  and  ilium,  behind  and  altogether  away  from 
the  hip. 

h.  The  movements  that  occasion  pain  are  different  in  the  two  diseases.  In 
hip-disease,  abduction  and  rotation  outwards,  or  pressure  of  the  head  of  the 
thigh-bone  into  the  acetabulum,  aggravate  the  sufferings  of  the  patient  to  a 
greater  or  less  degree,  often  to  an  unbearable  extent.  In  sacro-iliac  disease 
the  thigh  may  be  moved  in  all  directions,  ab-  or  adducted,  rotated,  flexed,  or 
extended,  whilst  the  patient  is  lying  on  the  back,  without  any  increase  of 
suffering,  provided  the  side  of  the  pelvis  be  fixed  by  the  Sm-geon.  Should 
this  precaution  not  be  taken,  the  movement  impressed  on  the  thigh  will 
be  communicated  to  the  diseased  articulation,  and  wiU  necessarily  occasion 
suffering. 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  diseases.  In  hip-disease  there  may  be,  and  usually  is  in  the  advanced 
stages,  considerable  shortening.  This  never  occurs  in  sacro-iliac  disease. 

(1.  The  alteration  of  the  level  and  of  the  prominence  of  the  two  anterior 
superior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that  arising  from 
the  obliquity  of  the  pelvis  usually  occiuTing  in  the  early  stages  of  coxalgia. 
But  here  also  the  diagnosis  may  be  effected  by  observing  that  the  displace- 
ment of  the  bone  in  sacro-iliac  disease  is  permanent,  and  is  not  influenced 
by  position.  The  obliquity  of  the  pelvis  in  hip-disease,  giving  rise  to  apparent 
elongation  of  the  limb,  is  dependent  on  a twist  in  the  lumbar  spine,  which 
may  be  rectified  by  placing  the  patient  on  his  back,  and  using  a little  mani- 
pulation. The  alteration  in  the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 
upon  the  spine. 

5.  Disease  of  the  pelvic  hones  may  of  course  occur  independently  of  any  affec- 
tion of  the  sacro-iliac  articulation  ; and,  when  so  occurring,  it  always  com- 
mences at  a distance  from  the  joint — the  crest  of  the  ilium,  the  tuberosity  of 
the  ischium,  or  the  acetabulum,  being  the  usual  seats  of  the  disease.  When  it 
occurs  in  the  first  of  these  two  situations,  the  resulting  abscess  seldom  attains  a 
very  large  size,  and  is  altogether  above  or  below  the  synchondrosis,  the  outline 
of  which  can  be  felt  clear  and  unobscured  by  swelling  of  any  kind.  AVlien  the 
abscesses  are  opened,  the  sinuses  that  result  will  lead  directly  down  to  the 
rough  and  carious  bone,  examination  of  which  will  leave  no  doubt  as  to  the 
nature  of  the  cases.  In  these  cases,  also,  no  change  takes  place  in  the  length 
of  the  limb,  or  in  the  position  of  the  side  of  the  ilium. 

^ hen  the  acetabulum  is  primarily  affected,  the  difficulty  of  diagnosis  may 
he  greater,  in  consequence  of  the  large  size  and  often  intrapelvic  nature  of  the 
abscesses,  and  the  co-existence  of  a certain  amount  of  displacement  or  elonga- 
tion of  the  limb.  But  here  the  same  circumstances  that  enable  the  Surgeon  to 
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eflfect  a diagnosis  in  ordinary  coxalgia — viz.,  the  pain  in  movement  influencing 
the  hip-joint  merely,  and  the  increased  length  of  lirnh',  as  determined  on 
measuring  from  the  anterior  superior  spines — will  prevent  his  falling  into 
error  as  to  the  true  nature  of  this  disease. 

TreatjMENT. — With  respect  to  treatment  I. have  but  little  to  say,  and  that 
by  no  means  satisfactory.  The  treatment  must  be  conducted  on  the  same 
general  principles  that  guide  us  in  the  management  of  cases  of  carious  diseases 
of  the  spine.  The  great  object  is  to  prevent  the  formation  of  abscess.  If  the 
cure  be  fortunately  accomplished,  the  patient  will  probably  recover  with  a limb 
that,  though  weakened,  is  but  little  impaired  in  utility  ; for,  the  sacro-iliac 
junction  being  naturally  a fixed  joint,  it  matters  little  if,  in  the  adult,  it 
become  ankylosed  by  disease.  Long-continued  rest  in  the  prone  position  ; 
fixing  the  pelvis,  hip-joint,  and  thigh  by  means  of  a large  leather  cap  and 
sj)lint,  or  a plaster  of  Paris  bandage,  which  should  embrace  the  whole  of  the 
limb  from  above  the  crest  of  the  ilium  to  the  sole  of  the  foot;  counter- 
irritation, in  the  earlier  stages,  before  suppuration  has  set  in  (after  that  has 
occurred  it  is  worse  than  useless)  ; the  administration  of  cod-liver  oil,  iron, 
and  suitable  tonics,  are  the  means  to  be  employed.  When  abscess  foims,  this 
must  be  opened  in  a suitable  and  convenient  spot,  with  antiseptic  precautions ; 
and  the  powers  of  the  patient  must  be  kept  up  by  ordinary  dietetic  means  and 
medicinal  tonics,  with  the  view  of  procuring  ankylosis;  but,  unfortunately, 
little  advantage  usually  follows  the  treatment  beyond  the  mitigation-  of 
suffering  and  some  prolongation  of  life.  When  once  suppm-ation  has  set  in,  our 
hopes  of  a cure  are  materially  lessened.  I am  not  prepared  to  state  that  the 
affection  is  inevitably  fatal  when  it  has  reached  this  stage,  but  certainly  in 
the  very  great  majority  of  instances  it  is  so  ; the  profuse  discharge  from  the 
large  abscesses  connected  with  it  inducing  hectic,  and  exhausting  the  powers 
of  life.  No  operative  interference  is  admissible. 
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CHAPTER  LII. 


I DISEASE  OF  THE  HIP-JOINT. 

Hip-disease  presents  so  many  points  of  peculiar  and  serious  importance, 
that  it  is  usually,  and  not  improperly,  described  as  a distinct  affection,  apart 
from  other  joiut-diseases.  Like  all  these  it  may  be  acute,  subacute,  or  chronic, 
1 and  most  commonly  occurs  in  strumous  subjects  ; indeed,  I think  its  con- 
' nection  with  scrofula  is  generally  more  distinctly  marked  than  that  of  most 
i other  affections  of  the  joints.  It  almost  invariably  occurs  before  the  age  of 
1 puberty.  Out  of  48  consecutive  cases  of  this  disease,  of  Avhich  I took  notes,  I 
h find  that  in  IG  only  did  it  commence  at  or  after  fifteen  years  of  age,  and,  of 
these,  in  G cases  only  it  happened  above  the  age  of  twenty.  The  collected 
statistics  of  cases  appeai-s  to  give  a very  similar  proportion  ; thus  it  may  be 
considered  essentially  a disease  of  childhood  or  early  youth.  It  is  commonly 
attributed  to  slight  causes,  such  as  over-exertion  in  a long  walk,  a sprain  in 
jumping,  a fall,  or  sitting  in  the  wet. 

Forms  of  the  Disease. — All  the  inflammatory  affections  attacking  the 
' coxo-femoral  articulation  are  usually  confounded  under  the  term  “Hip- 
Disease  ” or  “ Coxalgia.”  This  is  too  general  an  expression  ; and  we  shall  find 
included  under  it  several  distinct  forms  of  disease  that  differ  from  one  another 
i in  pathology,  symptoms,  result,  and  treatment.  On  looking  at  the  hip-joint 
' in  a surgical  point  of  view,  we  find  it  to  be  composed  of  three  distinct  parts  ; 
viz.,  the  soft  structures,  the  acetabulum,  and  the  head  of  the  thigh-bone.  Any 
one  of  these  may  be  principally  or  primarily  affected  ; and  we  may  accordingly 
: dinde  hip-joint  disease  into  three  distinct  forms — Arthritic,  Acetabular,  and 

Femoral.  This  division  is  not  purely  pathological,  for  in  aU  three  forms 
when  the  later  stages  are  reached,  all  the  component  parts  are  more  or  less 
extensively  affected.  The  distinction  is,  however,  of  practical  importance, 
especially  in  its  bearing  on  the  question  of  excision. 

General  Phenomena  of  Hip-disease. — Before  proceeding  to  describe 
each  separate  fonri  of  coxalgia  in  detail,  we  may  consider  briefly  the  condi- 
tions which  are  more  or  less  common  to  each  variety  of  the  affection — viz., 
Pain,  Attitude,  Imperfect  Mobility,  Suppuration,  Sinuses,  Dislocation,  and 
Ankylosis. 

1.  Fain. — The  pain  in  hip-joint  disease  varies  gi’eatly  according  to  the 
form  which  the  affection  assumes.  In  the  more  chronic  forms  of  the  disease  it 
is  at  first  slight,  and,  perhaps,  referable  rather  to  the  knee  than  to  the  hip  ; this 
is  particularly  the  case  in  the  femoral  variety,  and  may  be  explained  by  the 
irritation  of  the  articular  branch  of  the  obturator  nerve,  causing  a referred 
pain  to  be  felt  in  the  terminal  branches  by  the  inner  side  of  the  knee-joint. 
Both  the  hip  and  knee  receive  articular  branches  also  from  the  anterior  crural 
and  sciatic  nerves.  That  from  the  obturator,  however,  enters  the  round  liga- 
ment, and  is  perhaps  for  this  reason  implicated  early  in  cases  in  which  the 
disease  commences  in  the  head  of  the  femur. 
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In  the  arihritic  form  the  pain  is  always  very  acute,  even  intense,  seated  in 
the  joint  itself,  and  greatly  increased  hy  any  movement,  however  slight,  of  the 
limb.  In  the  acetabular  form  of  the  disease  the  pain  is  not  at  first  rcfeiTed  to 
the  joint,  hut  rather  to  the  iliac  fossa  or  side  of  the  pelvis ; it  afterwards 
becomes  severe,  gnawing,  and  deeply  seated  in  the  articulation.  However 
slight  the  pain  may  be,  it  is  always  greatly  increased  by  moving  the  limb,  by 
pressing  the  surfaces  of  the  articulation  together,  or  by  abduction  or  rotation. 
Plence  the  patient  usually  keeps  the  foot  raised,  and  merely  supported  on  the 
point  of  the  toes,  the  knee  and  hip  being  flexed  and  adducted. 

2.  The  Attitude  of  the  limb  is  peculiar,  aud  varies  in  different  stages  of 
the  disease.  In  the  early  stage  the  limb  is  usually  slightly  flexed,  abducted 
and  rotated  outwards,  or  in  other  words  assumes  the  position  of  natural  rest. 
The  cause  of  this  position  has  been  the  subject  of  much  discussion.  It  has 

been  proved  experimentally  by  Bonnet  and 
others,  that  the  limb  can  be  made  to  assume 
this  attitude  by  forcibly  injecting  fluid,  so  as 
tensely  to  distend  the  capsule.  The  accom- 
panying figure  well  shows  this  fact.  It  is 
from  a photograph  kindly  furnished  me  by 
A.  E.  Barker,  of  a preparation  made  by 
himself.  The  right  hip-joint  was  forcibly 
distended  with  fluid  injected  through  a hole, 
drilled  into  it  through  the  ilio-pectineal 
eminence.  That  the  limb  may  therefore 
assume  the  position  from  distension  of  the 
capsule  by  effusion  from  the  synovial  mem- 
brane cannot  be  doubted  ; but  in  the  great 
majority  of  cases  of  hip-disease  there  is  no 
reason  to  believe  that  any  such  distension 
takes  place.  That  the  position  is  not  merely 
mechanical  is  shown  moreover  by  the  fact 
that  in  the  early  stages  of  the  disease  it 
usually  disappears  under  chloroform.  It 
may,  however,  be  assumed  that  the  position 
taken  by  the  limb  when  all  the  ligaments 
are  tensely  stretched  by  injecting  the  joint, 
is  also  that  in  which  there  would  be  the 
most  perfect  general  relaxation  if  the  fluid 
were  let  out  ; this  position  would  therefore 
be  involuntarily  assumed  by  the  patient  when  the  capsule  is  inflamed.  It 
has  also  been  pointed  out  by  Barker  that  in  full  extension  “ the  leverage  of 
the  femur  acting  on  the  Y-ligament,  and  the  tense  anterior  part  of  the  capsule 
as  a fulcrum,”  Avill  force  the  head  of  the  femur  against  the  acetabulmn,  and 
for  this  reason  the  patient  involuntarily  keeps  the  thigh  slightly  flexed. 

Hilton  attributed  the  position  of  the  limb  to  a reflex  contraction  of  the 
muscles  surrounding  the  joint,  consequent  upon  the  anatomical  distribution  of 
the  nerves,  it  being  a rule  in  all  joints  that  they  receive  branches  from  the 
same  nerves  that  supply  the  muscles  acting  directly  upon  them.  According  to 
this  view  the  flexion,  abduction,  and  rotation  outwards  are  due  to  the  stronger 


Fig.  579. — Position  assumed  by  the  limb 
on  forcibly  distending  the  capsule  of  the 
hip-joint  with  fluid. 


muscles  prevailing  over  the  weaker.  It  has  been  suggested  also  that  the 
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position  may  be  due  to  the  direct  irritation  of  the  flexors  and  external  rotators 
which  lie  more  immediately  in  contact  with  the  capsule  than  the  extensors  and 
internal  rotators. 

When  the  limb  is  abducted,  if  the  patient  be  put  in  the  erect  position,  the 
pelvis  is  tilted  in  such  a way  that  the  anterior  superior  iliac  spine  of  the 
diseased  side  will  be  found  to  be  somewhat  lower  than  its  fellow ; at  the  same 
time  the  sound  limb  is  adducted  to  a degree  corresponding  to  the  abduction 
of  the  affected  side,  and  thus  the  two  limbs  are  brought  parallel  to  each  other. 
The  knee  is  flexed,  partly  on  account  of  the  lowering  of  the  side  of  the  pelvis 
and  the  flexion  of  the  hip- joint,  and  partly  because  by  putting  the  toes  only 
to  the  gi’ound,  the  elasticity  of  the  foot  is  brought  into  play,  and  the  pain 
prevented  that  would  arise  from  the  jar  of  the  limb  if  the  patient  trod  on  the 
heel.  The  position  assumed  by  the  affected  limb  gives  rise  to  an  apparent 
elongation.  Often  in  these  cases  of  apparent  lengthening  there  is  actual 
shortening,  but  measurement  from  the  anterior  superior  spinous  process  to 
the  inner  malleolus  on  each  side  shows  the  fallacy  of  this  appearance. 

As  the  disease  advances,  the  position  of  the  limb  undergoes  a complete 
change  ; the  flexion  remains  and  is  increased,  but  at  the  same  time  the  thigh 
becomes  adducted  and  rotated  inwards,  so  that  the  knee  is  carried  against  the 
lower  part  of  the  sound  thigh.  The  cause  of  this  position  has  been  the 
subject  of  as  much  difference  of  opinion  as  that  of  the  earlier  displacement. 
In  some  cases  it  is  undoubtedly  due  to  destruction  of  the  head  of  the  bone 
and  partial  or  complete  dislocation.  In  these  cases  it  is  accompanied  by  dis- 
tinct shortening  with  displacement  of  the  trochanter  above  N^laton’s  line. 
(Yol.  I.,  p.  596.)  Much  more  commonly,  however,  it  sets  in  long  before  there 
are  any  signs  of  extensive  destruction  of  the  head  of  the  bone,  and  must  then 
arise  from  other  causes.  Busch  has  suggested  that  it  may  be  due  to  the 
erosion  of  the  upper  and  posterior  wall  of  the  acetabulum,  so  constantly  met 
with  as  one  of  the  earliest  destructive  processes  in  hip-disease.  In  consequence 
of  this  the  head  is  displaced  upwards  and  backwards,  so  slightly  at  first  as  not 
to  give  rise  to  signs  of  dislocation,  but  enough  when  the  ilio-femoral  ligament 
is  unsoftened  to  cause  adduction  of  the  limb.  The  altered  position  of  the 
limb  has  been  ascribed  also  to  softening  and  yielding  of  the  thinnest  part  of 
the  capsule,  the  posterior  and  outer,  while  the  inner  and  anterior  part,  which  is 
much  stronger,  retains  its  toughness ; to  the  external  rotators  becoming  impli- 
cated early  in  the  disease,  as  they  lie  most  closely  in  contact  with  the  capsule, 
and  thus  ceasing  to  oppose  the  adductors  and  internal  rotators  ; and  lastly  to 
the  position  assumed  in  bed  by  the  patient  when  the  diseased  hip  becomes  too 
tender  to  bear  any  pressure.  Probably  all  these  causes  are  more  or  less  con- 
cerned in  the  production  of  the  adducted  position,  each  acting  in  a different 
degree  according  to  the  circumstances  of  the  case. 

When  adduction  sets  in,  the  position  of  the  pelvis  undergoes  a change.  In 
order  to  bring  the  limbs  parallel  and  in  a straight  line  with  the  body,  the 
patient  must  now  raise  the  pelvis  on  the  affected  side  and  abduct  the  sound 
limb,  thus  giving  rise  to  apparent  shortening  of  the  limb  on  the  side  of  the 
disease.  This  may  occur  without  any  real,  or  with  very  slight,  shortening, 
the  amount  of  which  can  be  ascertained  only  by  measurement. 

The  displacements  of  the  pelvis  and  limb  arc  accompanied  by  corresponding 
changes  in  the  position  of  the  spine.  Owing  to  the  tilting  of  the  pelvis,  there 
18  a lateral  curve  produced  in  the  lumbar  region,  the  concavity  of  which  looks 
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towards  tlic  elevated  side  of  the  pelvis,  and  in  order  to  keep  the  body  straight, 
there  is  a compensating  curve  in  the  opposite  direction  higher  up.  At  the 
same  time  the  fixed  flexion  of  the  thigh  is  compensated  for  by  an  antero-pos- 
terior  curvature  of  the  lower  spine  with  the  concavity  forwards,  or  as  it  is 
termed  lordosis.  This  conceals  the  flexion  of  the  hip-joint,  so  that  the  two 
limbs  may  lie  side  by  side  in  bed  apparently  straight,  when  in  reality  the 
diseased  hip  is  flexed  to  a considerable  angle.  When  the  limbs  are  in  this 
position,  if  the  hand  be  passed  under  the  lumbar  spine,  it  will  be  found  to  be 
aiched  forwards,  not  touching  the  bed.  In  order  to  estimate  the  amount  of 
flexion,  the  plan  recommended  by  H.  0.  Thomas  is  the  best.  As  the  patient 
lies  on  his  back,  the  sound  limb  should  be  flexed  to  the  full  extent  at  the  hip 
and  knee,  and  pressed  upon  firmly  till  the  lumbar  spine  becomes  straight,  and 
the  hand  can  no  longer  be  passed  between  it  and  the  bed,  the  thigh  of  the 
affected  limb  will  then  be  raised  from  the  bed,  and  the  true  angle  of  flexion 
becomes  apparent.  The  degree  of  adduction  or  abduction  is  best  recognized  by 
putting  a tape  across  from  one  anterior  superior  spine  to  the  other,  when  the 
angles  formed  by  the  limbs  with  this  line  are  at  once  clearly  seen. 

The  alterations  in  length  are  recognized  by  measurement  from  the  anterior 
superior  spine  to  the  inner  condyle  of  the  femur  or  the  inner  malleolus,  the 
limbs  being  placed  as  accurately  as  possible  in  the  same  position  on  the  two 
sides.  If  greater  accuracy  is  required,  the  plan  described  in  the  chapter  on 
Fractures  (Vol.  I.,  p.  597)  may  be  adopted.  Theoretically  real  lengthening 
may  occur  in  consequence  of  effusion  into  the  joint,  but  practically  the  amount 
so  caused  is  too  small  to  be  recognized  by  measurement.  True  shortening  may  ; 
arise  from  destruction  of  the  head  of  the  bone,  dislocation,  and  want  of  growth. 

In  old  cases  it  is  well  to  measure  the  tibia  separately,  and  to  compare  it  with 
the  sound  limb.  In  this  way  the  proportion  of  shortening  due  to  general  want 
of  growth  of  the  limb  may  be  estimated  roughly. 

3.  Limitation  of  movement  is  a constant  symptom  in  all  forms  of  hip- 

disease.  The  degree  of  limitation  of  flexion  is  ascertained  by  grasping  the  side  j 
of  the  pelvis  with  one  hand,  while  the  thigh  is  slowly  raised  from  the  bed  with  ; 
the  other.  In  this  way  it  is  easily  ascertained  how  much  of  the  apparent  flexion  ; j 

is  due  to  movement  of  the  pelvis  and  lumbar  spine,  and  how  much  to  true  ■ ‘ 
movement  in  the  joint.  The  degree  of  possible  extension  is  recognized  by  the 
method  of  ascertaining  the  angle  of  flexion  recommended  by  H.  0.  Thomas.  j 
To  ascertain  the  limitation  of  abduction  or  adduction,  a tape  may  be  passed  ; 

across  the  pelvis  from  one  anterior  spine  to  the  other,  and  another  tape  may  | 

be  held  at  right  angles  to  this  to  indicate  the  normal  position  of  the  limb  when  • 

straight ; the  limb  may  then  be  gently  moved  from  side  to  side,  and  the  degree  1 

of  mobility  noted.  In  estimating  the  possible  amount  of  rotation,  the  hip  and 
knee  must  be  flexed,  and  the  condyles  of  the  femur  grasped  and  rotated  with  j 
one  hand,  while  the  j)elvis  is  steadied  with  the  other.  It  may  be  taken  as  a | 
safe  rule,  that  if  flexion,  rotation  outwards,  and  abduction,  can  be  carried  to  1 
such  a degree  as  to  jflace  the  limb  in  the  attitude  assumed  by  a tailor  when  I 

sitting  cross-legged,  there  is  no  disease  of  the  hip.  This  position  puts  the  | 

round  ligament  firmly  on  the  stretch,  and  if  the  head  of  the  femur  is  diseased,  | 
would  cause  considerable  pain.  j 

4.  Suppuration  is  not  a necessary  consequence  of  inflammation  of  the  hip-  I 

joint,  though  in  strumous  subjects  it  more  commonly  occurs  than  not.  e j 

often  see  the  arthritic  variety  run  its  course  without  the  formation  of  pus,  I 
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although  occasionally  suppuration  may  occur  early  with  severe  constitutional 
disturbance  and  great  pain.  In  the  acetabular  and  femoral  varieties,  abscess 
usually  forms  sooner  or  later,  being  the  direct  consequence  of  the  presence  of 
diseased  bone.  AYhen  the  disease  commences  in  the  femur,  suppuration  taking- 
place  early  with  severe  constitutional  disturbance,  is  usually  associated  with 
more  or  less  extensive  necrosis  of  the  head  of  the  bone.  In  the  acetabular 
form,  abscess  is  often  one  of  the  earliest  signs  of  serious  mischief,  sometimes 
preceding  the  other  signs  of  hip-disease. 

The  abscess  in  disease  of  the  hip  usually  appears  first  behind  the  joint,  the 
pus  having  escaped  from  the  capsule  by  perforating  the  posterior  part  which  is 
the  thinnest.  It  then,  in  most  cases  comes  gradually  forwards  beneath  the 
glutens  minimus  and  medius.  Having  reached  the  anterior  border  of  the 
glutei,  it  passes  beneath  the  tensor  vaginas  femoris,  and  the  upper  part  of 
the  sartorius,  forming  a swelling  iu  the  upper  part  of  the  thigh  below  the 
anterior  superior  iliac  spine.  From  this  point  it  often  burrows  downwards, 
and  opens  behind  the  thick  band  of  fascia  into  which  the  tensor  vaginas 
femoris  is  inserted,  in  the  lower  part  of  the  upper  third  of  the  thigh.  Some- 
times the  abscess  appears  in  front  of  the  joint,  though  this  is  rare,  owing 
to  the  thickness  of  the  capsule  in  this  situation.  "iVlien  the  acetabulum  is 
perforated,  the  abscess  forms  between  the  obturator  interims  and  the  bone,  the 
muscle  being  at  last  extensively  destroyed.  The  pus  is  confined  beneath  the 
jielvic  fascia,  which  becomes  greatly  thickened,  and  shuts  off  the  abscess  from 
the  general  cavity  of  the  pelvis.  As  the  pus  increases  in  quantity,  it  burrows 
upwards,  and  perforates  the  attachment  of  the  pelvic  fascia  at  the  brim  of  the 
pelvis,  coming  to  the  surface  above  or  under  Poupart’s  ligament.  It  very 
rarely  escapes  by  the  small  sciatic  notch  along  the  course  of  the  tendon  of  the 
obturator  interims,  and  it  never  reaches  the  great  sciatic  notch,  being  shut  off 
by  the  thickened  pelvic  fascia.  "When  there  is  extensive  necrosis  of  the  pelvic 
bones,  the  abscess  may  find  its  way  into  the  true  pelvis,  and  point  beside  the 
rectum  ; but  this  is  rare  in  hip-disease.  Still  more  rarely  the  pus  may  escape 
from  the  front  of  the  joint  and  get  into  the  psoas  muscle,  forming  a psoas 
abscess.  When  this  occurs,  it  is  probably  due  to  the  existence  of  a communi- 
cation between  the  synovial  membrane  of  the  joint  and  the  bursa  beneath  the 
psoas  in  front  of  the  articulation. 

5.  When  the  abscesses  have  burst  or  been  opened.  Sinuses  are  left  behind, 
an  attentive  examination  of  the  position  and  direction  of  which  is  of  great  im- 
portance in  forming  an  opinion  as  to  the  seat  of  the  osseous  disease.  There 
are  three  situations  in  which  sinuses  are  met  with,  which  vary  according  to 
their  point  of  origin  from  the  abscess,  and  the  position  of  the  diseased  bone. 
1.  When  the  sinus  opens  two  or  three  inches  below  and  a little  in  front  of  the 
gi-eat  trochanter,  about  the  insertion  of  the  tensor  vaginae  femoris  muscle,  the 
disease  is  almost  invariably  femoral  or  arthritic.  2.  When  the  sinus  is  in  the 
gluteal  region,  it  may  indicate /mom/  or  arthritic,  but  not  iiii  frequently  is  de- 
pendent on  pelvic  disease  ; the  acetabulum,  or  a portion  of  the  dorsum  ilii, 
lieing  the  part  involved.  3.  The  sinus  may  open  in  the  pubic  region,  either 
above  or  below  Poupart’s  ligament : in  this  situation  it  is  almost  certainly 
diagnostic  of  disease  of  the  pelvic  bones.  AVhen  it  appears  above  the  ligament 
it  probably  leads  to  intrapelvic  abscess  : on  the  other  hand,  when  it  opens 
below  Poupart’s  ligament,  there  is  generally  disease  of  the  ramus  of  the  pubes 
or  ischium. 
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Ifc  is  indeed  only  by  attention  to  these  circumstances  that  the  Surgeon  is 
enabled  in  many  cases  to  form  an  approximate  opinion  on*  the  seat  and  extent 
of  the  osseous  disease  ; for  the  diseased  bone  is  often  so  covered  in  by  healthy 
osseous  structure,  as  when  the  inner  aspect  of  the  great  trochanter  is  afiected, 
or  by  inflamed  and  indurated  tissues,  that  the  probe  cannot  touch  it ; or  the 
sinus  may  be  so  tortuous  that  a straight  probe  cannot  follow  its  windings. 
Sayre’s  vertebrated  probe  (Fig.  503)  is  very  useful  in  these  cases. 

But  there  is  other  important  information  obtainable  from  an  attentive  con- 
sideration of  the  situation  of  the  sinuses.  It  is  with  reference  to  the  probable 
nature  of  the  osseous  disease.  In  femoral  coxalgia,  this  is  almost  invariably 
caries — sometimes  simple,  in  other  cases  tuberculous,  and  occasionally  compli- 
cated by  necrosis  of  the  head  of  the  bone  ; hence  those  sinuses  that  indicate 


Fif.  5S0.— Acute  Disease  of  Hip-joint  in  an  Adult.  Destruction  of  Head  of  Femur.  Softening 
of  Ligaments.  Dislocation  on  to  the  Dorsum  Hii. 

the  existence  of  primary  disease  of  the  upper  epiphysis  of  the  thigh-bone  prove 
this  to  be  of  a carious  nature  ; whilst,  on  the  other  hand,  sinuses  occurring  in 
the  pubic  region  and  by  Poupart’s  ligament  are  almost  invariably  dependent 
on  the  presence  of  necrosed  bone — necrosis  being  the  form  of  disease  that 
effects  the  acetabulum  and  pelvic  bones. 

6.  Dislocation. — In  the  advanced  forms  of  hip-disease,  dislocation  of  the 
head  of  the  thigh-bone  commonly  occurs,  and  may  arise  from  three  causes. 
a.  The  joint  may  be  destroyed  ; the  capsular  ligament  having  given  way  in 
consequence  of  inflammatory  softening  and  ulceration,  and  the  head  of  the 
bone  being  thrown  out  of  the  cavity  by  the  action  of  the  surrounding  muscles. 
5.  Caries  and  partial  absorption  of  the  head  of  the  thigh-bone  may  have  taken 
place,  so  that  it  no  longer  fills  up  the  cotyloid  cavity  ; and  the  ligaments,  and 


a 

A 

X 

4 

•11 


i 


j 

j 

j. 

i 

■i 

I I 
] 
1 

I 


1 

1 

1 

,1 


1 

< 

\ 

i 

I 


PATHOLOGY  OF  IIIP-JOINT  DISEASE. 


447 


often  the  upper  margin  of  the  acetabulum  being  at  the  same  time  destroyed,  it 
slips  out  on  to  the  dorsum  ilii  (Fig.  580).  c.  A fungous  mass  may  sprout  up 
from  the  bottom  of  the  cavity,  and  thus  tend  to  push  the  bone  out  of  it  ; and, 
after  it  has  been  so  extruded,  this  growth  will  completely  fill  the  acetabulum. 

The  occurrence  of  dislocation  is,  in  the  great  majority  of  cases,  preceded  by 
the  fonnation  of  abscess  in  and  around  the  joint ; but  in  some  instances  it 
happens  in  consequence  apparently  of  softening  of  the  ligaments,  the  head 
of  the  bone  being  thrown  out  of  the  acetabulum  without  the  supervention  of 
any  sign  of  suppuration.  In  these  cases  a fiilse  joint  may  be  formed  upon  the 
dorsum  ilii,  where  the  bone  lodges.  When  it  is  lying  in  a suppurating  cavity 
it  will  always  be  found  to  be  in  a carious  state,  and  then  no  attempt,  or  at 
most  an  imperfect  one,  is  made  at  the  construction  of  an  articulation  around  it. 

Dislocation  may  take  place  in  any  variety  of  the  disease,  but  it  is  most 
common  in  the  femoral,  in  which  the  head  of  the  thigh-bone  is  more  or  less 
destroyed.  In  these  cases  it  is  usual  to  find  the  upper  and  posterior  margin 
of  the  acetabulum  with  which  the  diseased  head  has  been  in  contact,  exten- 
sively destroyed,  so  that  the  ca^dty  is  enlarged  in  this  direction.  In  this  way 
the  anterior  and  lower  part  of  the  cavity  is  relieved  from  the  friction  of  the 
diseased  head  of  the  femur,  and  is  frequently  found  to  be  undergoing  repair, 
the  surface  which  has  been  denuded  of  cartilage  being  covered  with  healthy 
granulation-tissue.  In  macerated  specimens  of  this  kind  the  upper  part  of  the 
acetabulum,  against  which  the  diseased  head  of  the  femur  has  been  lying, 
shows  the  porous  spongy  appearance  indicative  of  rarefying  osteitis,  while  the 
lower  part,  which  has  been  relieved  by  displacement  of  the  femur  upwards, 
shows  evident  signs  of  repair,  new  bone  having  been  formed  closing  up  the 
cancellous  spaces,  and  often  rendering  the  structure  more  dense  than  natural. 
These  appearances  show  that  the  acetabulum  when  affected  secondarily,  will 
readily  repair  in  many  cases  if  relieved  from  the  irritation  of  the  friction  of 
the  diseased  head  of  the  femur  against  it.  When  the  acetabulum  is  primarily 
affected,  or  extensively  destroyed  secondarily,  the  head  of  the  femur  is  in 
some  cases  dislocated  on  to  the  dorsum  ilii ; in  other  instances  it  is  not  thrown 
out  of  the  cotyloid  cavity,  but  this  becomes  at  last  perforated,  and  may  allow 
the  head  of  the  bone  to  slip  into  the  pelvis. 

7.  Ankylosis  may  occur  either  with  or  without  previous  suppuration.  If 
the  joint  have  suppurated  and  the  head  of  the  bone  be  thrown  on  to  the  dorsum 
ilii,  a false  joint  may  eventually  foim,  or  osseous  ankylosis  in  a more  or  less 
faulty  position  take  place.  If  the  head  of  the  bone  continue  in  the  acetabulum 
without  suppuration,  osseous  anlcylosis  may  ensue  with  but  little  shortening  of 
the  limb. 

Pathology  and  Symptoms  of  the  Various  Forms  of  Hip-disease. — 
It  is  not  often  that  the  opportunity  presents  itself  of  examining  a hip-joint  in 
the  earlier  stages  of  coxalgia  before  complete  disorganization  of  the  joint  has 
taken  place.  It  is  impossible  therefore  to  define  with  certainty  the  exact 
starting  point  of  the  disease  in  every  case.  There  is  no  reason  to  donbt  that 
the  hip-joint  is  liable  to  all  the  various  forms  of  destructive  inflammation 
already  described  as  occun-ing  in  other  joints.  Thus  we  meet  with  Acute 
Arthritis  (p.  arising  in  some  cases  apparently  from  exposure  to  cold,  in 
others  from  acute  osteomyelitis  and  necrosis  of  the  epiphysis  of  the  head,  in 
others,  from  extension  of  suppuration  outside  the  joint  into  the  cavity  of  the 
articulation,  and  in  rare  cases  from  general  blood-poisoning,  as  in  pymniia  or 
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pueqocral  fever.  More  commonly  the  disease  runs  the  course  of  white  swell- 
ing or  strumous  arthritis  (p,  839),  and  in  the  hip  as  ,in  other  joints  the 
morbid  process  may  commence  in  the  synovial  membrane  or  in  the  cancellous 
tissue  of  the  bones.  When  arising  in  bone  the  head  of  the  femur  is  so  con- 
stantly the  seat  of  the  primary  disease,  that  this  variety  may  be  termed  Femoral  j 
Coxalgia.  It  must  be  remembered,  however,  that  clinically  it  is  impossible  in 
these  cases  to  determine  the  actual  starting  point  of  the  disea.se  with  any 
degree  of  certainty.  Thus  R.  J.  Godlee  has  reported  a case  in  which  the 
disease  was  runniug  the  ordinary  chronic  course  of  white  swelling  of  the  hip, 
and  was  apparently  receiving  great  benefit  from  treatment  when  the  child  died 
from  tubercular  meningitis.  The  examination  of  the  hip  showed  two  small 
tubercular  centres,  each  forming  a cavity  about  the  size  of  a pea,  filled  with 
soft  granulation-tissue.  One  was  situated  in  the  growing  bone  in  contact 
with  the  Y-shaped  cartilage  of  the  acetabulum,  and  the  other  in  the  same 
tissue  between  the  epiphysis  of  the  head  and  the  neck  of  the  femur.  The 
synovial  membrane  was  injected,  and  its  fringes  swollen  and  becoming  con- 
verted into  granulation  tissue. 

Lastly  the  hip-joint  is  liable,  especially  in  adults,  to  a form  of  disease  which 
may  be  termed  Pelvic  or  Acetabular.  This  conunences  as  inflammation,  ter- 
minating in  necrosis  of  the  rami  of  the  pubes  or  ischium,  the  disease  subse- 
quently extending  to  the  acetabulum,  and  thus  giving  rise  to  disease  of  the  joint. 

Arthritic  Coxalgia,  Acute  Arthritis  of  the  Hip. — Symptoms. — In  this 
form  of  the  disease  the  patient  is  seized  with  signs  of  acute  inflammation  of 
the  joint,  coming  on  rather  rapidly,  and  with  great  constitutional  disturbance 
and  pyrexia.  The  pain  in  the  joint  is  most  excruciating,  accompanied  by 
spasms  and  twitchings  of  the  limb,  and  marked  by  nocturnal  exacerbations. 
The  suffering  is  so  intense,  that  the  patient  cannot  bear  the  slightest  move- 
ment of  the  limb  ; a fit  of  coughing,  the  weight  of  the  bed-clothes,  or  the 
shaking  of  the  bed  by  a person  leaning  against  it  will  give  rise  to  the  most 
intense  agony  ; and  in  the  intervals  of  his  suffering  the  patient  is  in  constant 
fear  of  a return  of  the  pain,  to  which  he  looks  forward  with  much  anxiety. 
In  these  cases  the  limb  is  flexed,  everted,  abducted,  perfectly  helpless,  and 
motionless  : the  nates  will  be  found  flattened,  and  there  is  usually  some  fulness 
about  the  anterior  part  of  the  joint,  or  to  its  outer  side,  in  the  hollow  behind 
the  trochanter.  There  is  also  theoretically  true  elongation  of  it,  in  conse- 
quence of  the  capsule  becoming  distended  with  fluid,  and  pushing  the  head  of 
the  bone  downwards,  but  this  seldom,  if  ever,  occurs  to  such  an  extent  as  to 
be  recognizable  by  measurement.  On  measuring  in  order  to  ascertain  the 
true  length,  it  is  necessary  to  examine  the  two  limbs  together,  and  to  place 
the  sound  in  exactly  the  same  position  as  the  diseased  one ; unless  this  be 
done,  error  will  very  probably  creep  in,  for,  on  measuring  the  lower  extremity 
from  the  anterior  superior  iliac  spine  to  the  lower  border  of  the  patella  or  the 
inner  ankle,  it  will  be  found  to  be  of  greater  length  when  abducted  or  extended 
than  when  adducted  or  bent. 

In  some  cases  the  distension  of  the  capsule  with  synovial  fluid,  as  the  result 
of  the  inflammation  in  the  joint,  may  be  so  great  as  to  lead  to  its  rupture,  and 
to  the  sudden  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ilii,  with 
great  pain  and  much  shortening  ; this,  however,  is  of  very  rare  occurrence, 
the  dislocation  seldom  taking  place  until  after  abscess  has  formed  within  the 
joint,  and  the  articulation  has  been  thus  destroyed. 
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Results. — In  this,  the  arthritic  form  of  hip-disease,  various  terminations 
may  take  place  ; the  result  depending  greatly  upon  the  constitution  of  the 
patient,  the  nature  of  the  disease,  and  on  the  manner  in  which  the  affection  is 
treated.  In  the  most  favourable  circumstances,  as  the  inflammation  is  sub- 
dued, the  disease  falls  into  the  subacute  condition,  and  recovery  gradually 
but  very  slowly  takes  place,  with  a limb  that  continues  stiff  and  partially 
ankylosed,  as  well  as  wasted  and  somewhat  shortened  from  disuse.  Some- 
times complete  ankylosis  occurs  without  the  previous  formation  of  abscess. 
In  the  majority  of  instances,  however,  abscess  forms,  and  then  the  patient 
may  either  be  worn  out  by  the  continued  irritation  of  the  disease,  or  by  the 
profuseness  of  the  discharge  ; or  great  shortening  taking  place,  either  by  the 
destruction  or  separation  of  the  head  of  the  bone  or  its  dislocation  out  of 
the  acetabulum,  the  cavity  of  the  abscess  may  ultimately  contract,  the  sequestra, 
if  any  are  present,  may  exfoliate,  the  carious  surfaces  heal,  and  the  sinuses 
close  after  years  of  suffering.  In  the  most  favourable  circumstances,  when 
once  the  joint  has  been  acutely  inflamed,  a year  or  perhaps  two  will  elapse  before 
the  patient  can  use  his  limb  with  any  degree  of  security.  The  safety  of  the 
patient  depends  in  a great  measure  on  preventing  the  occurrence  of  suppura- 
tion. In  a certain  proportion  of  cases  in  which  the  disease  commences  with 
the  acute  symptoms  above  described,  suppuration  rapidly  follows  in  spite  of 
any  treatment.  In  many  of  these  the  arthritis  is  dependent  on  acute  osteomye- 
litis and  necrosis  of  the  epiphysis  of  the  head,  and  on  opening  the  abscess 
this  may  be  found  as  a sequestrum  in  the  cavity  of  the  joint.  Such  cases  are 
not  distinguishable  at  first  from  those  in  which  the  disease  is  purely  arthritic, 
commencing  in  the  soft  parts.  If  the  patient  be  very  strumous  acute  arthritis 
of  the  hip,  from  whatever  cause  arising,  can  rarely  be  prevented  from  reaching 
the  stage  of  suppuration,  but  if  the  patient  be  tolerably  healthy,  and  the 
disease  be  not  due  to  acute  osteomyelitis,  suppuration  may  be  avoided,  and  then 
recovery  may  take  place  with  a useful  though  somewhat  stiff  and  crippled 
limb.  This  form  of  hip-disease  is  rare  in  the  adult,  but  should  it  occur  the 
patient  seldom  recovers,  hectic  and  exhaustion  speedily  carrying  him  off.  The 
lives  of  children  may,  however,  be  saved  even  in  these  circumstances  ; but 
they  will  be  left  permanently  lamed. 

Pathology. — The  pathology  of  acute  arthritic  coxalgia  is  the  same  as  that  of 
acute  arthritis  in  other  joints  (p.  329).  Surgeons  have  referred  its  origin  to 
all  the  component  parts  of  the  joint.  Aston  Key  believed  the  round  liga- 
ment to  be  very  frequently  the  starting  point  of  the  inflammation,  and  in  the 
^luseum  of  University  College  we  have  a beautiful  wax  model,  supposed  to 
illnstrate  the  mode  of  origin ; but  it  is  not  possible  from  this  to  say  whether  the 
disea.se  commenced  in  the  ligament  itself  or  in  the  synovial  membrane  cover- 
ing it.  Probably  all  the  forms  of  acute  arthritis  described  as  occm’ring  in 
other  joints  may  occur  also  in  tli6  hip. 

Chronic  Stmmous  Arthritis  of  the  Hip,  White  Swelling  of  the 
Hip,  Femoral  Coxalgia.  —Symptoms. — The  disease  usually  commences  very 
insidiously.  It  assumes  a subacute  character,  and  is  chiefly  met  Avith  in 
young  children.  The  first  symptom  that  usually  attracts  attention  is,  that 
the  child  limps  and  Avalks  in  a peculiar  shuflling,  hopping  manner  ; he  does 
not  stand  firmly  upon  both  feet,  but  rests  on  the  toes  of  the  affected  limb,  the 
knee  of  Avhich  is  bent.  The  limb  Avill  be  seen  to  be  everted,  someAvhat  ab- 
ducted, slightly  flexed  upon  the  thigh,  Avith  the  knee  partly  bent,  and  appar- 
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ently  longer  tlian  the  other.  This  is,  however,  apparent,  and  not  real  ; for 
on  laying  the  child  on  its  back,  it  will  be  found  that  the  pelvis  is  placed 
obliquely  ; the  anterior  superior  spine  on  the  affected  side  being  at  a lower  level 
than  that  on  the  sound  one,  and  at  the  same  time  turned  somewhat  forwards. 
IMeasurement  of  the  limb  from  this  point  to  the  ankle  will  show  that  there  is 
no  alteration  in  its  length.  The  causes  of  this  peculiar  attitude  have  beeu 
already  described  (p.  442).  At  the  same  time  that  these  symptoms  are 
noticed,  the  child  usually  complains  of  pain  in  the  hip,  especially  on  press- 
ing over  the  front  of  the  joint,  or  behind  the  trochanter  ; this  is  increased 
by  standing,  walking,  or  any  attempt  to  bear  upon  the  joint ; abduction  also, 
and  rotation  of  the  limb  outwards,  or  forced  extension,  are  particularly  jDainful, 
and  any  concussion  of  it,  as  by  striking  the  heel  or  knee,  will  greatly  increase 
the  suffering.  At  this  stage  of  the  disease,  for  the  reasons  already  given,  the 
patient  will  often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pain,  and 
a careless  Surgeon  might  be  misled  and  treat  the  wrong  joint  ; the  more  so, 
as  there  is  not  unfrequently  a good  deal  of  cutaneous  sensibility  about  the 
inner  side  of  the  knee-joint  (p.  441).  Limitation  of  movement  (p.  444)  forms 

one  of  the  earliest  symptoms 
of  the  disease.  On  turning 
the  child  upon  its  face  it  will 
be  observed  that  the  nates  are 
somewhat  flattened,  the  fold 
being  in  a great  measure 
obliterated  ; and,  if  it  be  a 
female,  the  labium  on  the 
affected  side  will  be  seen  to 
be  placed  at  a lower  level 
than  on  the  sound  one. 

As  the  disease  advances, 
abscesses  may  form  at  any 
part  in  the  vicinity  of  the 
joint.  They  most  commonly 
occur  under  the  glutei  muscles 
and  tensor  vaginae  femoris ; 
but  sometimes  at  the  anterior 
part,  under  the  pectineus 
muscle.  When  in  this  situa- 
tion, they  occasionally  give 
rise  to  very  severe  suffering  down  the  inner  side  of  the  thigh  by  exercising 
pressure  upon  the  obturator  nerve,  which  may  sometimes  become  tightly 
stretched  over  the  wall  of  the  subjacent  abscess.  In  the  later  stages  of  the 
disease  the  acetabulum  is  not  unfrequently  perforated,  and  the  pus  then 
accumulates  between  the  pelvic  fascia  and  the  bone,  destroying  the  obturator 
internus  to  a gi’oater  or  less  extent,  and  Anally  making  its  way  upwards,  and 
pointing  at  Poupart’s  ligament. 

It  is  about  this  period  that  the  change  from  the  abducted  to  the  adducted 
position  (p.  443)  takes  place,  followed  by  true  shortening  of  the  limb  (Fig.  580). 
The  shortening  of  the  limb  arises  in  chronic  cases  partly  fi'om  want  of  gi-owth 
consequent  upon  disuse,  but  it  is  chiefly  due  in  most  cases  to  destruction  of 
the  head  of  the  bone,  usually  accompanied  by  dislocation  upon  the  dorsum  of 


Fig.  581.— Chronic  Disease  of  Hip-joint.  Sinuses  on  outer 
side  of  Thigh. 
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the  ilium.  In  these  cases  the  remains  of  the  dislocated  head  can  be  felt 
through  the  thin  and  Aveakened  muscles  in  its  new  situation. 

Pathology. — It  is  very  rarely  that  the  opportunity  occurs  of  examining  a 
hip-joint  in  the  ciirlicr  stages  of  coxalgia.  By  the  time  the  patient  dies  or 
where  excision  is  performed,  the  ligaments  are  swollen  and  softened,  the 
synovial  membrane  is  represented  by  a pulpy  mass  of  granulation  tissue,  the 
cartilages  have  more  or  less  completely  disappeared,  and  the  denuded  osseous 
surfaces  both  of  the  acetabulum  and  femur  are  in  a state  of  fungatiug  caries. 
It  seems  probable  that  cases  running  the  clinical  course  just  described,  may 
commence  as  primary  tubercular  inflammation  of  the  synovial  membrane,  or 
as  tubercular  caries  of  the  bones  secondarily  extending  to  the  synovial  mem- 
brane. The  evidence  derived  from  the  few  cases  which  have  been  examined  at 
an  early  stage,  tends  to  prove  that  the  former  is  the  exception  and  the  latter 
the  rule,  and  moreover  that  the  bone  in  which  the  disease  commences  is  almost 
invariably  the  femur.  The  growing  tissue  between  the  epiphysis  of  the  head 
and  the  neck,  or  beneath  the  articular  cartilage,  seems  to  be  a common  starting 
point  for  the  disease.  The  folloAving  appearances  found  m a child  about 
eight  years  old,  who  died  in  University  College  Hospital  of  pneumonia,  and 
whose  body  was  carefully  examined  by  Wilson  Fox,  is  a good  example  of  the 
early  conditions  met  with  in  tubercular  arthritis  of  the  hip.  The  symptoms  of 
hip-disease  had  existed  only  about  six  AA'eeks. 

The  joint,  which,  including  the  acetabulum  and  capsule,  was  removed  entire, 
contained  a considerable  quantity  of  dirty  yellow  pus.  The  ligamentum  teres 
was  flattened  and  covered  with  spots  of  yellow  lymph  : it  was  much  softened, 
tearing  with  the  greatest  ease.  The  synovial  membrane  Avas  generally 
greatly  thickened,  intensely  injected,  of  colour  varying  from  bright  red  to 
dull  orange,  and  covered  by  spots  of  yellow  lymph.  The  cartilage  lining  the 
acetabulum  appeared  to  be  healthy,  except  just  around  the  insertion  of  the 
ligamentum  teres,  where  it  was  softer  and  more  gelatinous-looking  than  normal 
for  about  one  to  two  lines.  The  cartilage  incrusting  the  head  of  the  femur 
appeared  at  first  sight  to  be  entirely  unaffected. 

On  making  a vertical  section  through  the  acetabulum,  and  the  head  and  neck 
of  the  femur,  the  great  trochanter  was  found  unossified,  with  the  exception 
of  a point  in  its  centre,  and  its  connection  to  the  bone  Avas  weak  and  easily 
tom  asunder.  The  epiphysis  of  the  head  was  almost  completely  ossified  ; 
the  line  of  junction  being  still,  hoAvever,  marked  by  a band  of  bluish  and 
A’ery  hard  cartilage,-  Avhich  extended  for  about  three  lines  on  each  side  across 
the  bone.  In  the  centre  of  this,  extending  both  into  the  epiphysis  and  the 
(liaphysis,  was  an  eburnated  portion  of  bone,  yellow,  hard,  dense,  and  com- 
pact, these  peculiarities  being  most  marked  in  the  portion  belonging  to 
the  diaphysis.  In  most  parts  this  mass  contrasted  strongly  in  colour  and  in 
consistence  Avith  the  reddened  cancellous  tissue.  The  incrusting  cartilage, 
though  generally  appearing  healthy  externally,  could  noAv  be  seen  to  be  a 
good  deal  Avorm-eaten  internally,  and  indeed,  destroyed  at  one  or  tAvo  points. 
Where  the  mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the 
synovial  membrane  Av.a.s  destroyed.  BcIoav  this,  in  the  neck  and  the  upper 
part  of  the  shaft,  the  cancellous  tissue  AA'as  very  lax,  the  Avails  being  A'ery  thin, 
and  the  medulla  filling  them  extraordinarily  red.  The  medulla  at  the  com- 
mencement of  the  medullary  canal,  about  one  inch  and  a half  bcloAV  the  tro- 
chanter, Avas  exceedingly  red  and  vascular.  Occupying  many  spots  of  the 

0 0 2 


452 


DISEASE  OF  THE  HIP-JOINT. 


cancellous  tissue,  and  also  one  or  two  of  the  reddened  medulla,  were  many 
little  masses  of  the  size  of  millet-seeds,  looking  like  transparent  cartilage,  hard 
and  resisting,  yielding  no  juice,  not  breaking  down  at  all  easily  under  the 
finger,  torn  with  difficulty  by  the  needle,  and  when  torn  showing  great  numbers 
of  nuclei  and  fibres.  They  pervaded  the  whole  bone,  and  were  found  also  in 
the  acetabulum,  but  in  smaller  numbers.  Some  of  them  could  easily  be  enu- 
cleated where  the  medulla  was  soft,  others  could  be  separated  only  with  diffi- 
culty from  the  cancellous  bone. 

From  this  account  it  is  easy  to  perceive  that  the  disease  was  tubercular  ; 
that  it  commenced  in  the  osseous  structures,  chiefly  of  the  femur  ; and  that  it 
secondarily  implicated  the  soft  articular  structures. 

Acetabular  Coxalgia. — In  the  acetabular  form,  the  disease  originates  in 
the  pelvic  bones,  and  the  articulation  and  head  of  the  thigh-bone  are  only 
secondarily  involved.  The  disease  of  the  pelvic  bones  has  more  of  the  cha- 
racter of  necrosis  than  of  caries  ; but  the  two  morbid  conditions  are  in  many 
cases  co-existent,  the  acetabulum  being  carious,  whilst  the  rami  of  the  pubes 
and  ischium  are  necrosed.  The  soft  articular  structures  speedily  become  dis- 
organized ; the  cartilage  incrusting  the  head  of  the  thigh-bone  is  destroyed  ; 
the  femoral  head  itself  becomes  eroded  ; but  the  disease  does  not  extend  into 
the  neck  or  trochanters.  This  form  of  hip-joint  disease  is  more  common  in 
adults  than  any  other  variety. 

The  Symptoms  are  usually  obscure  in  the  early  stages,  but  become  veiy 
unequivocal  as  the  disease  advances.  There  is  pain  around  the  hip  rather 
than  in  the  joint  itself  ; this,  however,  becomes  tender  on  pressure,  and  the 
patient  cannot  bear  on  the  limb,  but  no  alteration  takes  place  in  its  length, 
although  it  becomes  greatly  wasted.  Abscess  invariably  forms,  perhaps  at  first 
within  the  pelvic  cavity  ; but  it  soon  presents  externally.  Sometimes  it  passes 
down  by  the  side  of  the  rectum,  or  through  the  sciatic  notch  to  the  gluteal 
region  ; but  generally  it  points  near  the  pubes,  under  Poupart’s  ligament. 
Hectic  comes  on  ; the  sufferings  are  greatly  increased  ; and  death  from  ex- 
haustion speedily  ensues  in  this,  which  is  by  far  the  most  fatal  form  of 
hip-disease.  In  cases  of  this  form,  dislocation,  though  it  is  met  with  now  and 
then,  rarely  takes  place.  Sometimes,  however,  the  destruction  of  the  acetabu- 
lum is  so  extensive  that  the  head  of  the  thigh-bone  penetrates  it,  and  passes 
into  the  pelvic  cavity.  Dislocation  is  most  frequent  when  the  disease  has 
destroyed  the  head  of  the  bone  ; so  that,  the  head  being  no  longer  present, 
no  impediment  is  offered  to  the  action  of  the  muscles  around  the  joint, 
and  the  bone  at  length  slips  from  its  position  in  the  cavity  of  the 
acetabulum. 

Prognosis  of  Hip- Joint  Disease. — The  prognosis  in  cases  of  diseased 
hip  must  be  regarded  from  two  points  of  view — 1,  as  concerns  the  Life  of  the 
Patient ; 2,  as  to  the  Utility  of  the  Limb  that  will  be  left. 

1.  Life. — Disease  of  the  hip-joint,  and  of  the  contiguous  osseous  structures, 
is  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  continuance 
of  the  suppuration  ; and  this  is  dependent  partly  on  the  patient’s  constitution, 
but  chiefly,  and  in  the  first  degree,  on  the  extent  and  nature  of  the  osseous 
disease.  In  the  arthritic  form  of  coxalgia,  suppuration  is  often  prevented  by 
rest  and  appropriate  treatment ; and  when  tliis  is  the  case,  the  patient  will 
usually  recover.  If  suppuration  take  place  in  cases  of  tin’s  kind,  recovery  need 
not  be  despaired  of  ; but  convalesence  will  be  greatly  protracted.  In  such 
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cases  much  will  depend  on  the  patient’s  constitution.  If  that  be  highly  scro- 
fulous or  tubercular,  the  prognosis  becomes  correspondingly  bad. 

When  the  bones  that  enter  into  the  composition  of  the  hip  are  the  primary 
seat  of  disease,  the  case  assumes  a much  graver  aspect,  but  even  then  under 
proper  treatment,  there  is  a good  prospect  of  cure.  I believe  that  much  will 
depend  on  the  situation  and  extent  of  the  caries,  and  on  the  question  whether 
it  be  primary  and  tuberculous,  or  secondary  to  disease  of  the  soft  joint- 
structures.  In  the  latter  case  the  head  of  the  bone,  denuded  of  its  incrusting 
cartilage,  softened  and  carious  upon  the  surface,  may  be  thrown  on  to  the 
doi-sum  ilii  ; profuse  and  long-continued  suppuration  will  ensue,  yet,  under 
good  and  careful  management,  and  without  operation,  I have  in  some  instances 
seen  recovery  take  place. 

In  those  cases  in  which  the  disease  is  primarily  femoral,  and  dependent 
upon  tubercular  deposit  in  the  head  of  the  thigh-bone,  the  prognosis  is  not 
favourable,  for  although  in  a certain  proportion  spontaneous  cure  may 
take  place,  under  proper  treatment  even  without  operative  interference,  a large 
munber  die  from  general  tuberculosis  or  worn  out  by  hectic  induced  by  the 
long-continued  suppuration. 

The  condition  of  the  pelvic  lones  is  one  that  more  materially  than  any  one 
other  circumstance  influences  the  prognosis  in  cases  of  coxalgia.  When  the 
acetabulum  alone  of  these  bones  is  affected,  the  prognosis  will  turn  upon 
whether  this  acetabular  disease  be  primary  or  secondary.  If  it  be  primary, 
intrapelvic  abscess  will  probably  form,  pointing  above  Poupart’s  ligament ; 
and  whether  the  head  of  the  thigh-bone  be  dislocated  or  not,  I believe  that 
death  must  necessarily  ensue,  unless  the  diseased  osseous  structures  be  excised. 
If  it  be  secondary  to  disease  of  the  head  of  the  thigh-bone,  the  condition  of  the 
acetabulum  need  not  seriously  affect  the  prognosis.  In  these  cases  the  head 
of  the  bone  becomes  dislocated,  and  this  very  displacement  is  the  flrst  step 
towards  the  cure  of  the  disease  in  the  acetabulum.  The  surface  of  this  cavity, 
which  is  roughened,  and  deprived  of  its  incrusting  cartilage,  speedily  becomes 
covered  by  granulations.  These  become  developed  into  fibrous  tissue  ; and  in 
the  course  of  a short  time  the  whole  cavity  becomes  filled  up  by  a dense  fibroid 
growth,  which  is  in  fact  the  medium  of  repair  of  the  diseased  and  disused 
acetabular  cavity. 

When  the  disease  extends  to  the  osseous  structiu’es  around  the  acetabulum, 
such  as  the  rami  of  the  ischium  and  pubes,  the  body  and  the  tuberosity  of  the 
ischium  and  the  upper  lip  of  the  acetabulum,  and  even  the  dorsum  of  the 
ilium,  it  usually  partakes  more  of  the  nature  of  necrosis  than  of  caries,  and  is 
perfectly  incurable,  except  by  operation.  In  extensive  pelvic  disease  such  as 
this,  natural  means  are  quite  unable  to  effect  a cure,  and  the  patient  must  die 
of  hectic  or  intercurrent  disease,  unless  recourse  be  had  to  the  excision  of  the 
head  of  the  thigh-bone  and  the  whole  of  the  necrosed  and  carious  osseous 
structures. 

The  report  of  the  “Committee  of  the  Clinical  Society  appointed  to  inquire 
into  the  value  of  excision  as  a means  of  treating  disease  of  the  hip-joint  in 
childhood,”  contains  the  most  accurate  information  we  possess  concerning  the 
death-rate  of  hip-disease,  in  the  statistics  furnished  by  Howard  Marsh  of  the 
cases  treated  by  him  in  the  Alexandra  Hospital  for  Hiji-discasc  in  Childhood, 
l>etwcen  1HC7  and  1870.  The  total  number  of  cases  amounted  to  401.  These 
may  be  divided  first  into  277,  or  DO  per  cent,  in  which  suppuration  took  place. 
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and  124,  or  dl  per  cent.,  in  which  no  abscess  formed.  The  following  table 
shows  the  results,  ddiose  classed  as  “ verified,  cures  ” we^-e  examined  by  the 
committee.  Qdie  value  of  the  statistics  is  enhanced  by  the  fact  that  the  patients 
at  the  Hip-Hospital  are  kept  under  treatment  or  watclied  as  out-patients  as  far 
as  possible  until  the  final  result  is  known.  Patients  requiring  operation  are 
sent  elsewhere,  and  consequently  are  placed  in  a separate  class. 


■ ■ ■ 

WITH 

.st;ppukation. 

WITHOUT 

SUPPURATION. 

A.  Verified  cures  . . . . ' . 

52 

31 

B.  Ecported  cures 

33 

24 

C.  Tu  process  of  cure  and  still  under  observation 

7 

5 

D.  Uutraced  : — 

a Apparently  cured  on  discharge  . . . . 

9 

15 

1).  Apparently  convalescent 

9 

11 

c.  In  progress  on  discharge 

41 

9 

E.  Indefinite  cases  ........ 

5 

7 

F.  Cases  still  under  treatment  . . . . . . 

14 

9 

G.  Under  treatment,  apparently  incurable 

3 

0 

H.  Deaths  ...... 

87 

13 

I.  Operations  . . . . . . . . 

17 

0 

277 

124 

These  figures  yield  a percentage  of  42 ’3  of  cures  or  convalescents,  24’2  of 
incomplete  oases,  and  33'5  of  deaths.  Of  the  87  cases  in  which  death  took 
place  after  suppuration,  16  died  of  meningitis,  20  died  of  albiuninm'ia  and 
dropsy,  3 of  albuminuria  and  phthisis,  5 of  phthisis,  9 of  exhaustion,  2 of 
erysipelas,  1 of  pyaemia,  and  24  from  unknown  causes,  19  of  wdiich  had  been 
discharged  as  incurable.  In  the  13  non-sujDpurating  cases  which  terminated 
fatally,  death  took  place  from  the  following  causes  : 7 from  meningitis,  1 from 
phthisis,  1 from  tubercular  pneumonia,  1 from  croup,  1 from  intercuiTent 
disease  (nature  unknown),  and  2 from  unknown  causes. 

In  the  cases  with  suppuration  ending  in  cure  the  average  duration  of  treat- 
ment was  about  4 years,  in  the  non-suppurating  cases  it  was  about  3.  In  the 
fatal  suppurating  cases  the  average  dm'ation  of  life  was  3^  years. 

2.  Utility  of  the  Limh. — When  once/the  bones  or  ligaments  entering 
into  the  hip-joint  have  become  inflamed,  more  or  less  lameness  will 
invariably  result,  however  carefully  conducted  the  treatment  may  be.  The 
amount  of  lameness  may  consist  in  a mere  stiffness  about  the  hij),  a 
difficulty  in  abduction,  in  flexion  of  the  thigh  on  the  pelvis,  or  in  free 
rotation : or  it  may  extend  to  absolute  uselessness  of  the  shortened, 
withered,  and  deformed  limb,  which  hangs  powerless  from  the  pelvis,  suspended 
as  it  were  by  the  ilio-femoral  ligament,  and  slightly  flexed  and  adducted.  The 
extent  of  lameness  will  depend  chiefly  upon  the  form  of  the  disease,  and  to 
some  extent  upon  the  treatment  adopted  ; but  some  will  ever  be  left.  "When 
the  coxalgia  is  arthritic,  and  suppuration  has  not  taken  place,  ankylosis  of  a 
more  or  less  complete  form  will  usually  ensue  ; and  if  the  thigh  have  been 
kept  in  the  straight  position,  a sufficiently  useful  limb  will  be  left,  but  slightly 
shortened,  and  possessing  free  compensating  movement  in  the  lumbar  spine, 
enabling  the  patient  to  swing  it  with  facility  as  he  walks.  If  suppuration  have 
taken  place,  and  the  head  of  the  bone  have  been  absorbed  or  dislocated,  the 
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limb,  even  under  the  most  judicious  treatment,  will  be  left  considerably 
shortened,  weakened,  wasted,  and  more  or  less  adducted,  with  the  knee 
carried  somewhat  forwards,  as  well  as  inwards,  and  the  patient  walking  often 
most  imperfectly  and  with  great  difficulty  on  the  point  of  his  toes. 

Of  the  8o  cases  of  cure  "from  the  lIip-LIosi)ital  verified  by  the  committee, 
G9  are  described  as  “good  cures,”  11  as  “moderately  good,”  and  3 as  “cures 
with  considerable  lameness.” 

Diagnosis. — In  maldng  the  diagnosis  of  coxalgia,  care  must  be  taken  not 
to  confound  it  in  its  early  stages  Avith  an  ordinary  attack  of  rheumatism,  a 
mistake  that  not  unfrequently  happens.  The  alteration  in  the  shape  and 
position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates,  and  the  limita- 
tion of  the  pain  to  one  joint,  Avill  usually  prcA^ent  the  Surgeon  from  falling 
into  this  error.  With  disease  of  the  Tciiee,  care  must  be  taken  not  to  confound 
hip-disease,  in  consequence  of  the  pain  in  the  early  stages  being  commonly 
referred  to  the  former  joint  ; here  the  absence  of  any  positive  sign  of  disease 
about  the  knee,  and  the  existence  of  all  the  signs  of  disease  in  the  hip  that 
have  already  been  noticed,  Avill  enable  the  Smgeon  to  diagnose  the  true  seat 
of  the  affection.  Lateral  curvature  of  the  spine,  accompanied  by  neuralgic 
tenderness  in  the  hip,  occasionally  gives  rise  to  apparent  shortening  of  the 
limb  with  pain  and  rigidity  ; but  in  these  cases  the  existence  of  the  spinal 
affection,  the  superficial  natime  of  the  pain,  and  the  absence  of  increase  of 
suffering  Avhen  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night, 
will  indicate  the  true  nature  of  the  affection.  Abscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  that  joint  being 
diseased.  Should  this  take  place  towards  the  anterior  aspect  of  the  articu- 
lation under  the  pectineus  muscle,  it  may,  by  its  pressure  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  Avhich  the 
articulation  is  affected  ; here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pehds,  and  of  the 
other  signs  of  the  true  hip-disease,  will  enable  the  diagnosis  to  be  effected. 
The  diagnosis  from  sacro-iliac  disease  has  been  described  at  p.  438.  In 
infants  infammation  of  the  glands  in  the  groin  may  simulate  hip-disease,  as 
the  child  flexes  and  adducts  the  limb,  and  screams  at  any  forcible  attempt  at 
extension.  It  can  be  distinguished  from  hip-disease  by  feeling  the  glands  if 
the  child  be  not  too  fat,  and  by  observing  that  the  thigh  can  be  completely 
flexed  and  freely  rotated  Avithout  causing  signs  of  pain. 

Acute  hip-disease  may  be  mistaken  for  Peritgphlitis.  The  child  lies  with 
the  thigh  flexed  oil  the  abdomen,  and  complains  acutely  when  the  right  groin 
is  pressed.  The  diagnosis  is  easily  effected  by  anassthetizing  the  patient  Avhen 
manipulations  of  the  parts  Avill  decide  the  precise  seat  of  the  inflammation. 

It  may  be  taken  as  a general  rule  that  if  the  thigh  can  be  flexed  to  a right 
angle  Avithout  any  movement  of  the  pelvis,  perceptible  to  the  hand  placed  on 
the  anterior  superior  spine  and  the  neighbouring  part  of  the  crest,  and  if  Avhilc 
in  that  position  AA’ith  the  knee  flexed,  the  femur  can  be  abducted  and  rotated 
outwards  till  the  heel  is  OA'er  the  sound  thigh,  there  is  no  disease  of  the  hip. 
1’hi.s  moA-einent  is  so  readily  made  in  young  children  that  it  is  an  easy  mode  of 
excluding  hip-disease,  though  of  course  if  the  movement  is  impossible,  it  does 
not  prove  its  presence,  as  limitation  of  movement  may  be  due  to  causes  out- 
side the  joint. 

'J'itKAT.AiKNT, — Thc  treatment  of  disease  of  the  hip  must  bo  conducted  Avith 
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reference  to  the  form  of  the  disease,  the  acuteness  of  the  attack,  and  tlie 
severity  of  the  local  and  constitutional  symptoms.  In  all  cases,  this  atiection 
must  be  mana^md  in  accordance  with  those  general  principles  that  guide  us  in 
the  treatment  of  inflamed  joints. 

It  is  of  especial  importance  to  adopt  early  measures.  If  we  wish  to  prevent 
the  occurrence  of  suppuration,  dislocation,  or  ankylosis,  the  child  must,  on  the 
supervention  of  the  earliest  symptoms  of  impending  mischief  about  the  joint, 
be  put  under  proper  constitutional  treatment,  and  complete  rest  of  the  limb 
must  be  secured  by  a proper  splint.  By  early  attention,  a cure  may  be 
effected ; whereas,  if  the  case  be  neglected  in  its  first  stages,  the  utmost  the 
Surgeon  can  do  is  to  save  the  life  of  the  patient. 

When  the  disease  is  of  the  acute  Arthritic  kind,  the  patient  must  of 
course  be  kept  in  bed,  and  absolutely  at  rest.  No  treatment  will  be  of  the 
slightest  avail,  unless  we  adhere  rigidly  to  that  principle  which  is  paramount 
in  the  management  of  all  acutely  inflamed  joints — absolute  rest.  In  inflam- 
mation of  the  hip-joint,  there  are  three  methods  of  securing  this  : 1,  by  means 
of  a weight  attached  to  the  limb  ; 2,  by  the  long  splint ; and  3,  by  Thomas’s 
hip-splint. 

The  particular  method  employed  must  depend  somewhat  upon  the  acute- 
ness of  the  symptoms  and  the  position  of  the  limb.  As  a Thomas’s  splint 
requires  to  be  accurately  fitted  to  the  limb,  and  should  be  specially  made  for 
the  patient,  one  of  the  two  first  means  has  usually  to  be  adopted  at  first.  Of  the 
two  methods,  that  by  the  weight-extension  is  the  best,  as  it  completely  relieves 
the  painful  startings,  and  is  adapted  to  all  cases,  however  great  the  degree  of 
flexion  or  lateral  displacement  may  be.  In  applying  extension  by  means  of  a 
weight,  the  following  plan  should  be  adopted.  The  patient  is  placed  upon  a 
hard  mattress.  The  angle  of  flexion  and  the  degree  of  abduction  or  adduction 
is  then  ascertained  by  the  methods  already  described  (p.  444),  as  the  extension 
must  at  first  be  made  as  accurately  as  possible  in  the  line  of  the  abnormal 
position  the  limb  has  assumed.  A long  broad  strip  of  adliesive  plaster  is  then 
applied  of  sufficient  length  to  reach  from  a few  inches  above  the  Imee  on  each 
side  of  the  limb,  and  to  leave  a loop  projecting  beyond  the  sole  of  the  foot  for 
about  one  foot.  In  the  loop  is  placed  a piece  of  wood  three  inches  in  length  to 
form  a spreader,  and  thus  to  prevent  injurious  pressure  on  the  malleoli.  A hole 
may  be  drilled  through  the  spreader  and  the  plaster  covering  it,  and  tlmough  this 
the  cord  bearing  the  weight  is  passed  and  secured  by  a knot.  Narrower  strips 
of  plaster  are  then  applied  diagonally  round  the  limb  to  fix  the  first  piece  more 
securely ; great  care  being  taken  that  no  strip  passes  circularly  round  the 
limb  in  such  a way  as  to  constrict  it.  A flannel  bandage  is  then  applied  from 
the  malleoli  to  the  middle  of  the  thigh,  to  ensure  the  adhesion  of  the  plaster. 
A long  splint  is  then  applied  to  the  sound  limb  ; without  this,  although  by 
extension  the  pain  may  be  removed,  adduction  or  abduction  and  some  degree 
of  flexion  cannot  be  prevented,  as  the  patient  will  turn  on  one  side  and  avoid 
the  direct  pull  of  the  weight.  The  long  splint  being  fixed,  the  weight  is 
applied  to  the  rope  passing  through  the  spreader  and  over  a pulley.  The 
pulley  should  be  fixed  to  some  apparatus  allowing  of  its  being  raised  or 
lowered  as  circumstances  may  require.  If  the  proper  apparatus,  such  as  is 
used  in  hospitals,  be  not  at  hand,  a pnllcy  may  be  readily  made  from  a cotton- 
reel  with  a piece  of  wire  passed  through  it,  by  which  it  can  be  slung  to  the 
back  of  a chair  or  a clothes-horse.  The  weight  of  the  body  serves  us  the 
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counter-extension,  and  if  necessary  the  foot  of  the  bed  may  be  raised  on  blocks 
to  prevent  the  patient  slippins*’  down  in  the  bed.  The  most  convenient  form 
of  weight  is  a tin  can  filled  with  shot  or  water,  till  the  degree  of  extension 
obtained  is  comfortable  to  the  patient.  The  pulley  and  weight  arc  to  be 
adjusted  in  such  a way  that  the  extension  shall  act  on  the  limb  directly  in 
the  line  of  its  abnormal  position.  To  do  this  the  diseased  limb  must  be 
raised  till  the  lumbar  spine  is  in  contact  with  the  bed,  and  the  degree  of 
abduction  or  adduction  must  correspond  to  that  noted  before  the  apparatus 
was  applied.  During  the  acute  stage  any  forced  attempt  to  di'ag  the  limb 
immediately  into  its  normal  position  would  only  aggravate  the  pain,  but  by 
making  the  extension  as  above  described,  it  will  be  found  that  the  limb 


Fig.  583. — Apparatus  for  Extension  by  Weights  in  Hip-joint  Disease. 


speedily  falls  into  the  proper  position.  At  the  end  of  each  day  the  pulley 
must  be  readjusted  so  as  to  gradually  bring  the  limb  parallel  to  its  fellow. 
In  recent  cases  a few  days  'will  often  sulRce  to  bring  the  limb  into  its  normal 
position,  in  more  advanced  cases  some  weeks  may  be  required.  If  the 
treatment  has  to  be  continued  for  any  length  of  time,  the  apparatus  repre- 
sented in  Fig.  583  may  be  employed.  In  it  the  pelvis  and  body  are  fixed  to 
the  bed  by  means  of  broad  felt  straps  and  buckles.  A leather  ankle-strap 
is  then  placed  round  the  foot  and  lower  part  of  the  leg,  and  a padded  belt 
above  the  knee.  From  the  sides  of  each  of  these,  straps  are  carried  to  a point 
six  or  eight  inches  beyond  the  foot,  where  they  are  attached  to  a transverse 
iron  rod,  four  inches  long.  From  this  the  cord  suspending  the  weight  passes 
over  a pulley-ft'ame  fixed  to  the  end  of  the  bed.  The  weight  applied  should 
be  from  two  to  three  pounds  in  children  up  to  six  years  of  age  ; four  pounds 
between  the  ages  of  six  and  ten  ; five  or  six  pounds  from  ten  to  thirty. 

If  the  long  splint  alone  be  used,  it  must  be  applied  as  for  fractured  thigh, 
the  perineal  band  being  dispensed  with  if  it  causes  pain.  A single  long  splint, 
though  moderately  efficient  in  the  adult,  is  of  little  use  in  children,  as  they 
always  manage  by  twisting  the  body  to  maintain  a considerable  degree  of 
flexion  with  adduction  or  abduction.  Hamilton’s  double  long  splint  (Fig. 
238,  Vol.  I.,  p.  004)  should  therefore  be  applied,  by  \vhich  much  better  position 
is  obtained.  Weight  extension  can  be  applied  with  this  if  required.  When 
there  is  much  adduction  or  abduction,  the  part  of  the  splint  corresponding  to 
the  hip-joint  on  the  diseased  side  may  be  sawn  through  and  fitted  with  a 
hinge,  allowing  of  movement  in  the  required  direction,  the  lower  end  beiiur  at 
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the  SciTHG  time  loosened  fi’om  the  cross-bfir  ; tlie  lateral  displacement  can  then 
be  corrected  by  means  of  india-rubber  bands  acting  on  the  lower  end  of  the 
splint  from  a nail  or  peg  driven  into  the  cross-bar. 

Ihomass  splint  (bigs.  584,  585)  is  by  far  the  best  apparatus  ever  invented 
for  the  treatment  of  all  forms  of  hip-disease.  It  may  be  applied  at  any  stage 


' 


Fig.  584. — Tlioinas’s 
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Fig.  585. — Thomas’s  Splint  Apiilied. 


and  should  be  worn  till  the  cure  is  complete.  It  will,  however,  often  be 
found  most  convenient  when  there  is  considerable  adduction  or  abduction  with 
acute  pain  in  the  early  stages  of  the  disease,  to  correct  this  by  means  of  the 
weight-extension  used  as  above  described  before  ai)plying  the  Thomas’s 
splint.  Thomas’s  splint  is  the  only  apparatus  that  maintains  absolute  rest  of 
the  joint,  while  at  the  same  time  the  patient  is  able  to  move  about  during  the 
whole  or  greater  part  of  the  treatment.  The  splint  consists  of  a flat  bar  of 
soft  iron,  varying  from  three  quarters  of  an  inch  to  an  inch  and  a half  in 
width,  and  from  three-sixteenths  to  three-eighths  of  an  inch  in  thickness, 
according  to  the  age,  size,  and  weight  of  the  patient.  This  bar  must  be  long 
enough  to  reach  from  the  lower  angle  of  the  scajDula  to  the  middle  of  the  leg 
immediately  below  the  prominence  of  the  calf.  The  upiDcr  and  lower  parts 
must  be  straight  to  fi.t  the  back  and  the  leg,  and  between  these  it  must  be 
bent  Into  a curve  accurately  fitted  to  the  buttock  of  the  patient.  To  this 
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vertical  bar,  three  curved  transverse  bars  of  soft  iron  about  ^ inch  thick,  by  1 
to  f inch,  are  hxed  as  in  Fig.  584.  The  upper  of  these  should  be  of  suflicient 
length  to  embrace  the  chest  about  as  far  as  the  nipple  on  each  side.  The 
middle  bar  should  be  immediately  below  the  curve  for  the  buttock  in  the  ver- 
tical bar.  If  it  be  placed  too  low,  the  splint  is  more  apt  to  twist  round  and 
allow  of  flexion.  The  whole  apparatus  is  padded  with  a thin  layer  of  felt,  or 
flamiel,  covered  by  leather.  The  splint  is  applied  in  such  a way  that  the  curved 
part  of  the  vertical  bar  lies  midway  between  the  tuberosity  of  the  ischium  and 
the  trochanter  major.  The  curved  parts  are  then  bent  so  as  to  fit  the  chest, 
thigh,  and  leg  comfortably.  A strong  piece  of  bandage  is  passed  through  the 
rings  in  the  ends  of  the  chest-piece,  and  tied  firmly.  A broad  body-bandage 
of  swan’s  down  calico,  or  flannel,  is  then  wound  round  the  vertical  bar,  so  as 
to  get  a good  hold  of  it,  and  then  carried  two  or  three  times  round  the  body. 
A narrower  bandage  is  then  applied  to  the  thigh  and  leg.  If  the  patient  is  to 
walk  about,  braces  of  strong  calico  must  be  fixed  to  the  chest-piece,  and  carried 
over  the  shoulders,  otherwise  the  splint  will  slip  down.  If  there  is  much 
flexion,  the  splint  may  be  bent  foi’wards  immediately  below  the  buttock  curve 
to  a degree  a little  less  than  that  of  the  limb,  which  may  be  allowed  to  lie 
upon  it  with  the  knee  slightly  bent.  In  this  position  it  is  secured  by  a few 
turns  of  bandage  round  the  thigh  and  leg.  In  a few  days,  if  the  patient  be 
kept  on  his  back,  the  weight  of  the  limb  will  have  extended  the  hip,  so 
that  the  whole  leg  is  uniformly  in  contact  with  the  splint,  which  may  then  be 
straightened  a little  ; and  this  is  repeated  mitil  the  flexion  is  corrected.  The 


Fig.  586. — Sayre’s  Extending  Apparatus  for  Hip-joint  Disease. 


vertical  bar  must  never  be  bent  opposite  the  knee.  If  there  is  much  adduction, 
it  is  often  convenient  to  twdst  the  vertical  bar,  so  that  its  anterior  aspect  looks 
very  slightly  ouUvards  from  below  the  buttock.  These  alterations  in  the  shape  of 
the  splint  must  be  earned  out  by  the  Surgeon  himself  with  strong  iron  wrenches 
made  for  the  purpose.  A little  experience  is  required  in  the  manipulation  of 
these  splints,  but  the  necessary  skill  is  easily  acquired,  and  will  well  repay  the 
Surgeon  for  the  trouble  involved  in  so  doing.  The  splint  must  be  worn  con- 
tinuously day  and  night  till  all  symptoms  have  subsided,  often  for  one  or  two 
years.  In  walking  with  crutches,  the  patient  is  raised  by  a patten  on  the  foot 
of  the  sound  limb,  so  that  the  opposite  foot  does  not  touch  the  ground  (Fig. 
585).  Should  suppuration  take  place,  Thomas’s  splint  is  still  the  most  con- 
venient apparatus,  as  it  leaves  the  parts  uncovered  in  which  the  abscesses 
point.  One  great  advantage  in  Thomas’s  splint,  is  that  under  the  superin- 
tendence of  the  Surgeon,  any  common  blacksmith  can  do  the  iron-work,  and 
any  sjuldler  the  padding,  and  it  is  thus  equally  available  for  country  or  city 
practice. 

A very  ingenioiLS  extending  aj)paratus  for  hip-joiiit  disease,  at  any  period  of 
its  development,  from  the  earliest  to  that  of  abscess,  has  been  invented  bh 
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Sayre  (see  Fig.  580).  By  means  of  this  apparatus,  extension  is  made  from 
the  thigh,  and  counter-extension  from  the  pelvis,  the  apparatus  Ijeing  lengthened 
by  a rack  and  pinion  on  the  outer  bar.  It  prevents  the  necessity  of  confine- 
ment to  bed,  and  keeps  the  limb  in  a straight  position. 

After  all  acute  symptoms  have  disappeared,  the  joint  may  sometimes  be  con- 
veniently fixed  by  means  of  a leather  splint,  the  starched  bandage,  or  the 
plaster-of-Paris  bandage.  Of  these  I prefer  the  starched  Ijandage  as  being 
more  easily  applied.  The  hip  part  must  be  strengthened  with  a piece  of  paste- 
board lined  with  calico,  sufficiently  long  to  extend  down  the  whole  of  the  Ijack 
of  the  thigh  to  below  the  knee,  so  as  to  support  that  joint  also,  and  the  spica 
bandage  must  be  applied  in  repeated  turns,  otherwise  the  apparatus  will  not  fix 
the  joint.  In  applying  this  or  any  other  apparatus,  it  is  often  necessary, 
especially  in  children,  to  administer  chloroform,  as  the  pain  occasioned  by  the 
necessary  movements  may  be  too  severe  to  be  borne  without  it. 

When  the  disease  has  from  the  first  been  snb-acute,  as  is  usually  the  case 
when  it  commences  in  the  head  of  the  femm*,  the  same  treatment  must  be 
pursued,  but  it  may  not  be  necessary  at  any  time  to  confine  the  patient  to  bed, 
or  to  have  resort  to  weight  extension. 

The  constitutional  treatment  must  be  conducted  on  those  principles  already 
laid  down  in  the  chapter  on  diseases  of  joints  in  general. 


EXCISION  OP  THE  HEAD  OP  THE  THIGH-BONE  AND  OP  THE  HIP-JOINT. 

White  of  Manchester,  in  1769,  was  the  first  to  propose,  and  Anthony  White, 
of  the  Westminster  Hospital,  in  1821,  was  the  first  to  perform,  excision  of  the 
head  of  the  femur.  This  he  did  on  a boy  eight  years  old,  who  had  had  disease 
of  the  hip- joint  for  three  or  four  years,  and  in  whom  the  carious  head  of  the 
thigh-bone  rested  on  the  dorsum  ilii.  Wliite  removed  the  head  and  trochanters 
of  the  bone,  and  the  patient  recovered  from  the  operation,  dying  of  phthisis 
five  years  afterwards.  The  preparation  is  in  the  Museum  of  the  College  of 
Surgeons.  This  operation  was  repeated  by  Hewson  of  Dublin,  in  1823  ; and 
then  seems  to  have  been  forgotten  in  Great  Britain  until  its  revival,  in  1845, 
by  Fergusson.  But  in  the  meanwhile  it  had  not  entirely  escaped  the  attention 
of  Continental  Surgeons.  Oppenheim,  in  1829,  and  Seutin,  in  1832,  excised 
the  head  of  the  femur  for  gun-shot  injury  ; and,  in  1842,  Textor  published  an 
essay  on  the  subject. 

Cases  requiring  Operation. — Diseases  of  and  about  the  hip-joint  may,  so 
far  as  the  question  of  operation  is  concerned,  be  divided  into  two  great  classes 
— those  in  which  no  suppuration  takes  place,  how'ever  acute  the  inflammation 
may  have  been  ; and  those  in  which  abscess  forms. 

To  the  first  class  belong  those  cases  in  which  the  synovial  membrane  is 
primarily  affected  with  subsequent  implication  of  the  cartilages  and  ligaments. 
In  this  form  of  coxalgia,  the  patient  commonly  recovers  with  a stiffened  or 
even  completely  aukylosed,  though  useful  and  straight  limb,  dislocation  of  the 
head  of  the  bone  not  having  occurred.  In  such  cases,  I believe  that  excision 
is  never  needed  ; at  least,  I have  never  had  occasion  to  do  it,  nor  have  I ever 
seen  a case  that  seemed  to  me  to  justify  such  a procediu'c. 

The  second  class  of  cases — those  in  which  abscess  forms — are  by  far  the 
most  numerous.  In  the  great  majority  of  these,  however,  the  head  of  the 
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femur  is  the  part  primarily  affected,  and  in  tliese  recovery  will  take  place  even- 
tually, under  proi)crly  conducted  medico-surgical  treatment.  But  the  recovery 
ill  such  cases  is  always  so  far  incomplete  that  the  limb  is  left  much  crippled, 
and  often  of  but  little  utility.  In  cases  of  this  kind,  after  years  of  suffering 
and  confinement  to  bed,  and  after  a hard  struggle  for  existence,  we  find  the 
unfortunate  patient  left  eventually  with  a limb  that  is  shortened  to  the  extent 
of  from  two  to  four  inches,  wasted  and  adducted,  with  a projecting  deformed 
hip  seamed  with  cicatrices  ; the  remains  of  the  head  of  the  femur  being  dis- 
located from  the  acetabulum,  and  adherent  to  the  dorsum  ilii  by  firm  ankylosis. 
The  limb  is  unable  to  support  the  body,  and  cannot  be  extended,  nor  can  the 
sole  of  the  foot  be  firmly  planted  on  the  ground  ; but  the  leg  is  to  a certain 
extent  useful  in  progression,  the  patient  using  it  as  a kind  of  paddle  to  push 
himself  on  with,  as  he  limps  on  the  point  of  the  toes.  In  these  cases  it  is 
interesting  to  observe  how  nature  compensates  for  the  loss  of  all  abduction  and 
rotatory  power  in  the  hip  by  giving  an  extremely  increased  degree  of  mobility 
to  the  lumbar  vertebrm  ; so  that  the  patient,  in  walking,  swings  the  pelvis 
from  these,  and  thus  in  a gi’eat  degree  makes  up  for  the  loss  of  the  natural 
movements  in  the  ilio-femoral  articulation. 

But  though  recovery  takes  place  eventually  in  the  majority  of  cases  of 
coxalgia  that  have  advanced  even  to  suppuration,  yet  in  some — and  not  a few — 
instances  the  patient’s  constitution  becomes  unequal  to  the  drain  imposed 
upon  it,  and  fatal  hectic  eventually  supervenes.  This  is  the  direct  conse- 
quence of  the  wasting  and  exhausting  influence  of  the  long-continued  discharge 
of  pus  from  masses  of  carious  or  necrosed  bone,  too  extensive  or  too  deeply 
seated  to  be  eliminated  by  natural  processes.  It  is  in  such  cases  as  these  that 
conservative  surgery  steps  in,  and  endeavours  to  save  the  patient’s  life  by  the 
removal  of  the  morbid  cause  that  keeps  up  the  discharge  which  is  wasting  it 
away.  The  object  here  is  simply  to  save  life  by  the  removal  of  diseased  bone. 
For  the  same  reason — the  preservation  of  life  from  hectic — that  the  Siu’geon 
amputates  in  an  extreme  case  of  suppurating  disorganization  of  the  knee-joint, 
he  excises  in  an  extreme  case  of  disorganization  of  the  osseous  structures  that 
enter  into  the  formation  of  the  hip-joint  : amputation  is  here  too  formidable  a 
proceeding  to  be  undertaken,  and  yet  the  removal  of  the  diseased  bone,  the 
initation  and  suppuration  from  which  are  rapidly  destroying  the  patient,  is  an 
imperative  necessity. 

Femoral  coxalgia  is  the  form  of  the  disease  that  is  most  benefited 
by  operation.  In  severe  cases  of  this  variety,  the  upper  epiphysis  of  the 
thigh-bone  will  be  found  lying  in  a state  of  caries  011  the  dorsum  ilii,  in 
a suppurating  cavity,  with  sinuses  leading  down  to  it.  The  pelvic  bones 
are  sound ; the  acetabulum  is  filled  by  fibrous  tissue,  though  possibly 
it  may  be  slightly  roughened  and  necrosed  at  one  lip.  The  soft  structures 
in  the  gluteal  region  are  thinned  and  wasted  ; the  limb  is  shortened  and 
adducted.  In  such  cases  as  these,  the  patient  will  probably  perish  if  left  to 
the  unaided  efforts  of  nature  ; or  if  he  recover,  after  years  of  suffering,  it  will 
be  with  a limb  shortened,  deformed,  and  but  little  useful.  Resection,  being 
limited  to  the  upper  end  of  the  thigh-bone,  or  at  most  to  the  roughened  lip  of 
the  acetabulum  as  well,  is  an  easy  operation,  removes  the  cause  of  the  wasting 
discharges  and  hectic,  and  in  no  way  increases  the  already  existing  shortening, 
it  is  limited  to  that  portion  of  diseased  bone  Avhich  is  already  lying  above 
and  l)chind  the  acetabulum,  and  which  is  affected  by  caries  of  too  extensive 
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and  deep-seated  a character  to  disintegrate  and  crumble  away  in  the  discliar^es 
so  that  a natural  cure  Avithont  operation  could  take  place. 

When  once  suppuration  has  taken  place  within  the  capsule  of  the  joint  the 
sooner  the  pus  is  evacuated  the  better.  No  good  can  possibly  come  from  the 
retention  of  pus  in  the  joint.  It  leads  only  to  further  disorganization  of  the 
articular  structures,  to  fresh  constitutional  irritation,  and  at  length  to  burst- 
ing of  the  capsule,  and  the  formation  of  large  extra-articular  abscesses.  To 
Annandale  we  are  indebted  for  having  put  this  practice  to  the  test  of  experi- 
ence, and  by  making  a free  incision  into  the  posterior  part  of  the  joint  in 
conjunction  with  antiseptics,  and  good  drainage  obtaining  the  most  satisfac- 
tory results. 

It  is  only  in  very  acute  cases,  however,  that  this  treatment  can  be  practised ; 
more  commonly  the  pus  forms  slowly,  and  is  not  recognized  till  it  forms  a 
considerable  extra-articular  abscess.  Such  abscesses  should  be  opened  early 
and  freely,  and,  if  possible,  with  antiseptic  precautions.  At  the  time  the 
abscess  is  opened  the  cavity  must  be  thoroughly  examined  Avith  the  finger  to 
search  for  sequestra,  and  to  ascertain  if  possible  the  situation  of  the  disease, 
the  position  and  size  of  the  opening  in  the  capsule,  and  the  condition  of  the 
head  of  the  bone. 

If  dislocation  have  taken  place,  and  the  limb  consequently  have  become  a 
good  deal  shortened  or  deformed,  being  perhaps  adducted  and  iuA'erted  so  far 
as  to  be  tAvisted  over  the  other,  or  draAvn  up  upon  the  abdomen,  much  may  be 
done  to  lessen  the  deformity  by  putting  the  patient  under  chloroform,  bringing 
doAvn  the  limb,  and  fixing  it  by  a proper  splint. . Ankylosis  in  a good  position 
may  thus  be  sometimes  obtained,  and  the  patient’s  condition  be  greatly  im- 
proved. It  is  a question  Avhether  an  attempt  at  reduction  should  be  made  in 
these  cases  of  consecutive  dislocation,  as  it  is  very  rarely  that  it  would  prove 
permanently  successful,  the  acetabulum  being  either  filled  up,  or  the  head  of 
the  bone  so  diseased  and  lessened  in  size,  that  it  would  not  remain  in  its 
cavity  when  put  back.  Occasionally,  however,  reduction  may  he  successfully 
effected.  In  a woman  under  my  care  at  the  Hospital,  with  spontaneous  dislo- 
cation of  the  hip  of  about  a month’s  duration,  reduction  was  effected  by  means 
of  the  pulleys,  and  the  head  of  the  bone  replaced  in  the  cotyloid  cavity,  where 
it  remained  for  some  Aveeks  ; becoming,  howeA'er,  displaced  again  in  conse- 
quence of  its  being  necessary  to  remove  a bandage  that  was  applied,  as 
she  became  affected  with  inflammation  of  the  lungs,  and  could  not  bear 
its  pressure.  If  ankylosis  be  likely  to  occur,  the  Surgeon  must  endeaAmur  to 
secure  it  with  the  limb  in  a straight  position  ; other Avise  great  inconA'enience 
to  the  patient  may  result,  especially  if  it  occur  in  the  position  represented  in 
Fig.  582.  After  a stiff  joint  has  formed,  the  mobility  of  the  lumbar  vertebrm, 
and  more  particularly  of  the  lumbo-sacral  articulation,  will  be  found  to  be 
gi’eatly  increased  : so  that  at  last  the  patient  Avill  AA'alk  with  little  inconveni- 
ence, rotating  the  pelvis  on  them.  If  the  ankylosis  be  not  osseous,  but  the 
result  of  the  arthritic  form  of  the  disease,  and  especially  if  the  head  of  the 
bone  be  still  in  the  acetabulum,  the  limb  may  be  straightened  by  forcible 
extension  and  rotation  under  chloroform,  and  the  heel  thus  brought  to  the 
ground. 

Excision  of  the  head  of  the  femur  has  usually  been  done  in  advanced  cases 
of  the  disease  ; but  Annandale,  Croft,  and  others,  advise  that  recourse  be  had 
to  it  in  the  earlier  stages.  In  those  cases  of  hip-disease  in  A\hich  signs  of 
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suppuration  are  present,  they  recommend  that  an  antiseptic  exploratory  incision 
lx‘  made  into  the  joint,  and  the  head  of  the  femur  examined  ; — if  found 
diseased,  it  should  be  removed  by  sawing  through  its  neck.  Should  there  be 
osseous  disease  beyond  this  in  the  acetabnlnm  or  in  the  femur,  it  must  be  cut 
away.  Annandale  is  led  to  recommend  early  operation  of  the  kind  mentioned 
in  those  cases  of  hip-disease  in  which  signs  of  suppuration  exist,  by  the  con- 
sideration that  the  head  of  the  femur  is  usually  carious  in  these  cases,  and  that 
its  early  removal  is  likely  to  check  the  further  23rogress  of  the  disease,  and  to 
leave  the  patient  Avith  a useful  and  movable  limb. 

Early  excision  is  required  also  in  those  cases  in  which  the  head  of  the  femur 
is  necrosed.  This  condition  is  not  easy  to  recognize  except  by  digital  ex- 
amination of  thelarticulation  from  the  wound  made  in  opening  the  abscess. 
It  may  be  suspected  to  be  present  when  the  symptoms  have  set  in  with  great 


Fig.  587. — Perlbration  of  the  Pelvic 
Bones  in  Acetabular  Coxalgia. 


Fig.  588. — Carious  Head  of  Tliigli-bone 
in  Acetabular  Coxalgia. 


acuteness,  and  have  rapidly  reached  the  stage  of  supjuiration,  this  fonn  of 
hip-disease  being  not  unfrequently  due  to  acute  osteomyelitis  of  the  epiphysis 
of  the  head  or  acute  epiphysitis.  If  the  sequestrum  is  loose  it  may  be  removed 
in  some  cases  without  any  further  portion  of  the  bone.  If  it  is  still 
attached,  the  neck  may  be  sawn  through,  and  the  head  alone  taken  awa3^ 

When  dislocation  takes  place  early  before  the  head  has  been  extensively 
destroyed,  giving  rise  to  very  marked  flexion,  adduction  and  rotation  inwards, 
excision  of  the  bone  is  often  the  only  means  by  which  the  limb  can  be 
brought  into  good  position,  and  in  such  cases  it  may  be  undertaken  at  an 
early  period. 

In  the  Acetabular  Pelvic  form  of  coxalgia,  the  ultimate  result  is,  I 
believe,  inevitably  fatal,  if  the  disease  be  allowed  to  run  its  own  course  un- 
checked by  operation.  Large  portions  of  the  pelvic  bones  in  and  around  the 
acetabulum — such  as  the  tuber  and  i-amus  of  the  ischium,  the  ramus  of  the 
pubes  and  the  dorsum  ilii — fall  into  a state  of  necrosis  ; the  cavity  becomes 
perforated  (Fig.  .bH7)  ; and  the  head  of  the  tliigh-bone,  still  lying  in  it, 
becomes  denuded  of  its  cartilaginous  investment,  roughened  and  carious,  as 
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is  well  seen  in  the  annexed  drawino-  (Fig.  088),  taken  from  a patient  of: 
mine  who  died  of  this  form  of  the  disease  ; or  it  may  be  dislocated  in 
a carious  state  on  to  the  dorsum  ilii.  Large  abscesses,  intra-  as  well  as 
extra-pelvic,  form,  and  the  patient  dies  worn  out  by  hectic  ; the  natural 
efforts  of  the  part  being  entirely  unavailing  to  separate  and  to  eliminate  such 
large  necrosed  masses,  deeply  lying,  and  covered  in  by  the  upper  end  of  the 
thigh-bone. 

Excision  is  imperatively  required  also  in  those  cases  in  which  the  acetabu- 
lum has  been  perforated  secondarily,  in  consequence  of  disease  commencing  in 
the  head  of  the  femur,  as  by  no  other  means  can  the  intra-pelvic  abscess 
which  results  be  efficiently  ch-ained.  It  is  not  enough  then  to  remove  the 
head  of  the  femur  only  ; the  bone  must  be  sawn  below  the  trochanter,  other- 
wise the  upper  end  of  the  bone  will  still  interfere  with  drainage. 

Biemoval  of  Diseased  Acetabulum  and  Pelvic  Bones. — Until  a com- 
paratively recent  period.  Surgeons  feared  to  undertake  the  removal  of  large 
carious  and  necrosed  portions  of  the  pelvic  bones,  and  acetabular  disease  of  the 
hip-joint  was  accordingly  allowed  to  run  its  fatal  course  unchecked.  Hancock 
was  the  first  Surgeon  who  undertook  the  removal  of  large  portions  of  these  bones, 
and  since  then  the  operation  has  been  done  several  times  by  others.  In  no  case, 
has,  I believe,  more  extensive  disease  been  removed  with  a good  result  than  in 
a girl  who  was  sent  to  me  many  years  ago  by  my  friend  Mr.  Tweed,  and  from 
whom  I removed  the  upper  end  of  the  thigh-bone,  the  acetabulum,  the  rami  of 
the  pubes  and  of  the  ischium,  a portion  of  the  tuber  ischii,  and  part  of  the 
dorsum  ilii.  This  patient,  when  admitted  into  the  Hospital,  was  in  the  last 
stage  of  disease,  exhausted  by  constant  discharge,  and  must  inevitably  have 
speedily  sunk  had  no  effort  been  made  to  remove  the  cause  of  the  prostration. 

At  the  operation  she  was  so  exhausted  that  it  was  necessary  to  leave  her  on  the 
operating-table  for  some  hours  before  she  was  sufficiently  restored  to  bear 
moving  into  bed.  Nevertheless,  by  the  free  use  of  stimulants  and  nourishing 
food,  she  improved  rapidly  ; and  when  she  recovered,  the  limb  presented  the 
appearance  in  the  drawing  (Fig.  589)  ; it  was  straight,  shortened  about  two 
inches  ; good  movement  existed  at  the  hip  ; and  she  could  walk  with  much 
ease.  Constitutionally,  she  was  in  perfect  health,  and  has  continued  so  up  to 
the  time  when  she  was  last  seen,  about  fourteen  years  after  the  operation.  In 
three  other  cases  I have  successfully  removed  large  portions  of  the  acetabulum 
and  of  the  contiguous  portions  of  the  ilium  and  ischium.  In  cases  such  as 
these,  the  result,  if  they  are  left  to  themselves,  must  inevitably  be  fatal.  ; 
There  is  no  danger  of  laying  open  the  pelvic  cavity  during  the  removal  of  ; 
these  masses  of  pelvic  bone  ; for,  as  Hancock  has  shown,  during  the  progress  ' 
of  the  disease  the  fascia,  muscles,  &c.,  lining  the  pelvis,  become  so  thickened 
that  they  form  a barrier  which  effectually  protects  the  pelvic  cavity.  ; 

Methods  of  Operating. — From  the  preceding  considerations,  it  will  be 
observed  that  there  are  two  distinct  operations  practised  on  the  hip-joint. 

The  first  is  simple  resection  of  a portion  of  the  upper  end  of  the  femur,  and 
the  second,  the  removal  of  more  or  less  of  the  acetabulum,  and  of  the  conti- 
guous pelvic  bones  as  well.  For  the  removal  of  the  upper  end  of  the  femui  only, 
the  following  plans  may  be  adopted.  The  operation  may,  in  most  cases,  be 
performed  bloodlessly  by  applying  the  india-rubber  tourniquet  in  the  same  way 
as  for  amputation  of  the  hip-joint  (Vol.  L,  Fig.  9).  The  advantages  gained  • 

by  so  doing  are  very  great,  as  it  enables  the  Surgeon  to  ascertain  the  condition  of  ^ 
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the  trochanter  and  upper  end  of  the  femur  with  "reat  accuracy.  The  patient  is  • 
then  placed  on  the  sound  side.  If  the  disease  be  femoral,  the  gluteal  region  per- 
forated wdth  sinuses,  and  the  soft  parts  thinned,  the  head  of  the  bone  lying  dislo- 
cated on  the  doi’sum  illii,  it  suffices  to  pass  a director  down  one  of  the  chief 
• sinuses  leading  to  the  carious  bone,  and  to  slit  this  up.  If,  however,  the  bone 
be  more  thickly  covered,  and  be  not  easily  reached  with  the  probe,  and  if  the 
. sinuses  open  on  the  thigh  at  some  considerable  distance  from  the  seat  of 
disease,  then  a "f -shaped  incision  should  be  made  over  the  upper  end  of  the 
thigh-bone,  so  as  to  expose  it  (Fig.  590).  The  limb  should  now  be  adducted, 
rotated  inwards,  and  pushed  upwards  by  an  assistant,  and  the  soft  structures 
‘ separated  by  a probe-pointed  knife  from  around  the  upper  end  of  the  bone,  so 
that  the  whole  amount  of  disease  may  come  into  view.  Tlie  upper  end  of  the 


Fig.  590.— Excision  in  Femoral  Coxalgia. 


Fig.5S9. — Resiiltof  Excision  for  Extensive  Acetabular 
Coxalgia,  three  years  ijfter  Operation. 


femur  is  then  cut  off  with  a saw,  the  soft  parts  around  being  protected,  if 
necessary,  by  means  of  retractors. 

There  is  one  practical  question  with  regard  to  the  amount  of  the  upper  end 
of  the  thigh-bone  to  be  removed,  which  requires  consideration  ; and  that  is, 
Should  the  bone  be  sawn  through  below  the  great  trochanter,  or  through  the 
neck  only,  leaving  the  trochanter  ? The  practice  should,  I think,  differ 
according  to  the  nature  of  the  disease.  If.  this  be  femoral,  it  is  best  to  take 
away  the  great -trochanter,  as  the  caries  has  generally  reached  its  cancellous 
stnicture,  or  it  may  be  infiltrated  with  tubercle.  Hut  if  the  disease  be  aceta- 
bular, and  the  jielvic  bones  be  the  parts  most  extensively  and  deeply  affected, 
it  will  suffice  to  remove  the  head  only,  leaving  the  trochanter,  which  is  not 
affected  in  these  cases.  After  removing  the  head  of  the  bone,  the  upper  cud 
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should  be  examined,  and  any  carious  parts  gouged  out.  Tlie  acetabulum  must||| 
then  he  examined,  and  any  rough  or  necrosed  bone  lying  at  its  edge  should  be) 
gouged  away. 

In  cases  in  which  the  situation  and  extent  of  the  sinuses  leave  the  Surgeoi: 
a free  choice  for  the  situation  of  his  incision,  the  plan  recommended  by  Sayre) 
will  be  found  to  give  excellent  results.  A semilunar  incision  is  made  with  its| 
concavity  forwards,  commencing  above  the  trochanter  major  midway  betweenl 
it  and  the  crest  of  the  ilium  and  carried  downwards  behind  the  bone.  Thei 
first  incision  must  go  directly  down  to  the  bone  through  the  periosteum. 
The  soft  parts  are  then  pulled  forwards,  and  the  periosteum  divided  by  means 
of  a small  but  strong  curved  bistoury  as  far  as  possible  round  the  bone  below 
the  trochanter,  in  a direction  at  right  angles  to  the  lower  part  of  the  first 
incision.  The  Surgeon  then  peels  the  periosteum  with  the  muscles  attached  to 
the  trochanter  off  the  bone  with  a strong  periosteal  elevator.  The  joint  is  then 
thoroughly  opened,  and  the  head  of  the  bone  turned  out  by  which  the 
periosteum  is  peeled  off  from  the  inner  side  ; lastly,  the  bone  is  sawn  through 
above  the  trochanter  minor.  By  saving  the  periosteum,  Sayre  states  that  he 
obtains  more  perfect  repair  with  less  shortening,  and  a stronger  and  more 
movable  joint. 

In  some  cases  the  head  of  the  femur  may  be  very  conveniently  excised  by 
an  anterior  incision,  as  recommended  by  R.  W.  Parker.  The  incision  should 
be  carried  through  the  interval  between  the  Tensor  vaginm  femoris  and 
the  Sartorius.  The  finger  being  introduced  into  the  wound  passes  directly 
backwards  past  the  anterior  border  of  the  gluteus  medius  and  gluteus  1 
minimus,  and  external  to  the  head  of  the  rectus,  and  thus  reaches  the  neck  oD 
the  femur.  As  this  is  the  direction  taken  by  the  abscess  in  a large  proportio 
of  cases,  no  cutting  is  required  after  the  interval  between  the  sartorius  and  th 
tensor  vaginm  has  been  opened.  The  neck  of  the  bone  may  then  be  sawi 
through  with  an  Adams’s  saw  (Fig.  598),  and  the  head  removed  with  seques- 
trum forcej)s.  This  method  is  adapted  to  those  cases  only  in  which  the  head  \ 
of  the  bone  is  alone  diseased,  and  it  is  not  necessary  to  remove  the  trochanter 
and  more  especially  to  those  in  which  an  abscess  is  pointing  in  the  situation 
of  the  incision.  Experience  has  shown  that  the  wound  drains  fairly  well  in 
most  cases,  but  should  there  be  any  accumulation  of  discharges,  an  opening  can 
be  made  behind  and  a drainage-tube  inserted,  the  anterior  wound  being  allowec 
to  close.  No  muscles  or  other  important  structures  are  divided  in  the  opera- 
tion. It  should  never  be  attempted  when  the  acetabulum  is  perforated,  as  it 
does  not  provide  efficient  drainage  for  an  intra-pelvic  abscess,  and  it  is  not 
advisable  when  the  head  is  considerably  displaced  backwards  on  the  dorsum  ilii 

In  sawing  the  bone  in  excision  of  the  hip  the  ingenious  instrument  invented 
by  Gowan  of  Guy’s  Hospital  Avill  be  found  very  useful  in  some  cases  (Fig.  591). 

In  the  acetabular  form  of  the  disease,  where  large  portions  of  the  pelvic 
bones  require  removal,  the  early  stages  of  the  operation  require  to  be  con- 
ducted in  the  way  just  described  ; the  incisions,  however,  being  made  more  : 
freely,  but  not  carried  so  far  forwards  as  to  endanger  the  anterior  crural,  or  sc 
far  back  as  to  wound  the  sciatic  nerve.  After  the  removal  of  the  head  of  the 
thigh-bone,  all  loose  necrosed  pieces  are  to  be  taken  out,  and  then,  by  mean 
of  ordinary  cutting  or  gouge-forceps,  the  acetabulum  and  other  carious  osseou 
structures  arc  cut  away  piecemeal.  Those  portions  of  bone  which  hav 
necrosed  arc  usually  lying  loose,  or  else  may  generally  be  readily  separate 
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by  tlie  finger,  or  by  the  handle  of  a scalpel,  from  the  subjacent  soft  structures ; 
and  the  muscles  and  fascue  lining  the  pelvic  bones,  being  thickened  and  infil- 
trated with  inflammatory  products,  effectually  protect  the  contained  parts  from 
all  injury. 

Excision  of  the  hip  should  be  performed  with  antiseptic  precautions  when 


possible.  If  foul  sinuses  exist  these  may  be  scraped  with  a sharp  spoon,  and 
cleaned  with  a small  sponge  dipped  in  a solution  of  chloride  of  zinc,  and  held 
in  a pair  of  sinus  forceps.  Some  simple  antiseptic  dressing  may  then  be 
applied,  and  the  limb  fixed  with  a long  splint. 

Fergusson  recommends  that  the  extension  should  be  made  from  the  opposite 
thigh,  round  the  upper  part  of  which  a socket  is  fixed,  to  which  the  band  is 
attached  (Fig.  592).  Much  advantage  wiU  be  derived  from  the  use  of  the 
bracketed  thigh-splint,  from  which  extension  may  be  made  by  means  of  a 


Fig.  592. — Apparatus  to  be  used  after  Excision  of  Hip-joint. 


weight.  When  the  wound  has  partly  healed,  if  the  situation  of  the  incision 
allows  of  it,  a Thomas’s  hip-splint  may  be  applied  and  the  patient  allowed  to 
move  alxjut. 

Results. — The  result  of  excision  of  the  hip-joint  has  to  be  considered  from 
two  points  of  view  : — 1 . As  to  the  Mortality  immediately  referable  to  the  opera- 
tion ; and  2.  As  to  the  Utility  of  the  Limb  that  is  left  after  its  performance. 

Mortalil}f  affar  t)w  Operation. — Sayre  of  New  York,  in  18(50,  collected  the 
statistics  of  109  cjises  ; of  these,  recovery  took  place  in  71,  36  died,  and  in 
two  the  result  is  noted  as  being  unsatisfactory.  Leisrink  of  Hamburg  has 
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published  ill  the  Archiv  fiir  IGmische  67^™-///^  (1870)  the  statistics  of  17fi 
cases.  In  24  of  these,  or  13-6  per  cent.,  death  occurred  from  iiitercurrent 
diseases— mostly  pymmia  (II)  and  septicaemia  (2).  FouHeen  patients,  or  8 
per  cent.,  died  within  a fortniglit  from  exhaustion  ; 14  others  died  between 
this  time  and  the  end  of  the  first  month — most  from  exhaustion,  one  from 
amyloid  disease,  and  two  from  phthisis.  From  the  beginning  of  the  second 
month  to  the  end  of  the  year  after  the  operation  there  were  27  deaths,  or  I.'} -3 
per  cent.  ; while  nine  died  in  the  course  of  two  or  more  years,  of  phthisis  and 
other  diseases.  Leisrink  states  that  in  170  cases  of  excision  of  the  hip,  there 
were  altogether  98  deaths.  Of  this  apparently  high  mortality,  however,  only 
about  one  half,  or  20  per  cent,  of  the  whole  cases,  can  be  ascribed  to  the 
operation  itself,  or  to  the  intercurrence  of  pyaemia  and  other  diseases  which 
are  liable  to  attend  operative  procedures.  The  other  half  of  the  deaths  were 
produced  by  extension  of  the  disease,  by  diarrhoea,  or  by  phthisis  or  other 
disease  of  internal  organs — probably  in  many  instances  existing  at  the  time 
when  the  operation  was  performed. 

The  mortality  following  the  operation  appears  to  have  been  much  lower  in 
England  and  America  than  in  France  and  Germany.  In  1881  Croft  published 
the  statistics  of  45  cases  operated  on  by  himself;  of  these  19  recovered, 
18  died,  and  8 were  still  under  treatment  at  the  time  of  the  report.  Of  the 
40  per  cent,  of  deaths,  15'G  died  directly  from  the  operation,  13*4  from  some 
form  of  tubercular  disease,  6‘6  from  albuminoid  disease,  and  4-4  from  causes 
unconnected  with  the  joint-affection.  Of  203  cases  of  excision  collected  by 
the  committee  of  the  Clinical  Society,  29,  or  13’7  per  cent,  died  directly  from 
the  operation. 

The  result  of  my  own  experience  is,  that  the  mortality  directly  referable  to 
the  operation  itself  is  but  small.  Excision  of  the  head  of  the  thigh-bone  or  of 
the  hip-joint  stands  in  a different  position  from  similar  operations  practised  on 
other  joints.  The  Surgeon  excises  the  elbow,  shoulder,  or  ankle,  in  order  to 
restore  an  useful  limb  to  the  patient.  Excision  of  these  joints  is  a substitute 
for  the  loss  of  the  limb  by  amputation — not,  as  in  the  case  of  the  hip,  to 
prevent  the  almost  inevitable  loss  of  the  life  of  the  patient  by  continuance  of 
hectic. 

2.  In  estimating  the  utility  of  the  limh  left  after  the  excision  of  the  hip-joint,  we 
must  compare  it  with  the  kind  of  member  that  would  be  left  in  the  event  of 
the  patient  surviving  sufficiently  long  for  a natural  cure  to  result.  It  would 
be  manifestly  absurd  to  compare  a limb  which  had  become  seriously  crippled, 
withered,  diseased,  and  shortened,  before  any  operation  was  undertaken,  with 
one  in  which  no  morbid  process  had  ever  taken  place.  So  also  would  it  be 
unjust  to  compare  it  with  the  state  of  a limb  left  after  a slight  attack  of 
coxalgia,  in  Avhich  operation  could  never  have  become  necessary,  nor  have 
been  contemplated.  But,  on  comparing  the  results  of  cases  operated  on  with 
those  of  cases  which  recover  spontaneously,  after  caries  and  destructive  disin- 
tegration of  the  upper  epiphysis  of  the  thigh-bone  have  existed  for  years,  we 
shall  find  that  the  balance  is  by  no  means  against  those  in  which  excision  has 
been  done.  As  I do  not  consider  the  operation  necessary  in  cases  of  arthritic 
coaxalgia,  I do  not  compare  the  result  of  these  cases  vuth  that  of  those  operated 
on,  but  confine  myself  entirely  to  those  in  ivhich  there  has  been  destructive 
bone-disease.  In  those  rare  cases  of  this  description,  wlien,  after  years  of  pro- 
longed sufiering,  recovery  is  at  last  accomplished  by  natural  means,  the  limb 
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left  is  more  or  less  completely  ankylosed  at  the  hip,  wasted,  shortened  to  the 
extent  of  two  to  four  inches,  partially  flexed  upon  the  pelvis,  adducted,  with 
the  knee  possibly  stiffened,  seiniflexed  and  advanced  : the  patient  is  just  able 
to  put  the  toes  to  the  ground,  without  the  power  of  bearing  upon  or  rotating  the 
limb,  but,  when  he  wishes  to  turn,  twisting  the  whole  pelvis  by  the  aid  of  the 
greatly  increased  mobility  of  the  lumbar  spine. 

After  successful  excision,  the  result  is  much  more  satisfactory,  as  may  be 
seen  in  Fig.  589.  The  principal  abnormal  appearance  in  the  limb  is  its  shorten- 
ing, to  the  extent  usually  of  from  two  to  three  inches — to  the  extent,  indeed, 
to  which  the  pre-existing  disorganization  and  dislocation  of  the  head  of  the 
bone  had  previously  reduced  it.  It  is  well-nourished,  straight,  firm,  and 
admits  of  easy  and  rapid  progres- 
sion. The  ankylosis  is  fibrous, 
not  osseous.  The  patient  is  thus 
enabled  to  flex  the  thigh  on  the 
pelvis,  and  to  adduct  it ; but, 
just  as  in  cases  that  have  under- 
gone a natural  cure,  the  power  of 
external  rotation  and  of  abduction 
is  lost,  the  mobility  of  the  lumbar 
spine  compensating  for  the  loss 
of  these  movements. 

Disease  of  the  Great 
Trochanter  occasionally  occurs 
with  abscess  in  the  upper  and 
outer  part  of  the  thigh,  at  first 
sight  closely  resembling  hip- 
disease  ; but  a little  careful 
examination  Avith  the  probe  and 
by  manipulation  of  the  hmb,  will 
soon  convince  the  Surgeon  that 
the  joint  is  free  fi-om  disease, 
and  that  the  morbid  process  is 
limited  to  the  trochanter,  and 
possibly  the  root  of  the  neck 
of  the  thigh-bone.  Disease  of  the  trochanter  is  more  common  in  children, 
but  is  occasionally  met  with  in  adults.  The  most  common  pathological 
condition  met  with  is  necrosis  either  central  or  superficial.  In  children  this 
may  be  the  result  of  injuiy  or  of  acute  idiopathic  osteomyelitis  of  the  epi- 
physis of  the  trochanter.  Tubercular  caries  sometimes  occurs  also  in  this 
epiphysis  just  as  in  that  of  the  head  of  the  bone.  In  these  cases  the  limb 
should  be  made  bloodless,  and  the  trochanter  freely  exposed  by  a curved  in- 
cision (Fig.  593).  8equestra  may  then  be  removed,  or  the  diseased  osseous 
structures  gouged  away.  In  such  operations  I have  not  only  successfully 
removed  the  gi’eater  part  of  the  trochanter,  but  have  scooped  out  even  a 
portion  of  the  interior  of  the  carious  neck  of  the  thigh-bone  at  its  trochan- 
teric end  ; thus  preventing  the  inevitable  disorganization  of  the  hip-joint 
Avhich  would  have  resulted  if  the  diseased  bone  had  been  allowed  to  remain  in 
close  proximity  to  the  articulation.  In  this  operation  the  Surgeon  necessarily 
comes  into  very  close  proximity  with  the  capsule  of  the  joint ; and  unless 


Fig.  593. — Incision  exposing  the  Great  Trochanter  for  the 
removal  of  diseased  hone.  Esmarch’s  bandage 
applied  to  render  the  operation  bloodless. 
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great  care  be  taken  this  may  be  oiDenecl,  and  thus  the  very  mischief  induced  % 

which  the  operation  is  undertaken  to  prevent.  Should  the  disease  l)e  found  | 

to  be  so  extensive  that  it  becomes  necessary  to  excise  tlie  joint,  it  can  be  i 

easily  done  without  extending  the  incision.  > 

Amputation  in  Cases  op  Disease  of  the  Hip-Joint.— The  question  of  | 
amputation  in  cases  of  disease  of  the  hip-joint  is  one  that  must  often  have  | 

presented  itself  to  the  Surgeon  when  he  has  contemplated  the  shortened,  | 

wasted,  and  deformed  member  that  is  frequently  left  after  the  more  advanced  1 
forms  of  the  disease,  and  which  can  never  be  rendered  useful  as  a basis  i 

of  support  to  the  body  by  any  mechanical  contrivance,  however  skilfully  1 

designed,  but  must  always  remain  not  only  a useless  but  a cumbrous  1 

appendage.  I 

It  appears  to  me  that  in  the  more  advanced  chronic  cases  of  hip-joint 
disease,  this  operation  is  justifiable,  and,  indeed,  is  to  be  advocated  in  certain 
circumstances.  These  are  as  follow  : — 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 

if  any  portion  of  the  pelvic  bones  be  attacked,  it  be  to  so  limited  an  extent  as  | 
to  be  readily  removable  by  the  gouge,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient’s  health  be  too  low  to  bear  this,  or  if  the  limb  be 
so  shortened,  atrophied,  and  deformed  by  long  disuse  as  to  be  incapable  of  j 
furnishing  proper  support  to  the  patient,  then  amputation  at  the  hip-joint 
would,  I think,  be  a proper  procedure.  I do  notj  think  that  the  mere  des- 
truction of  the  cartilaginous  lining  of  the  acetabulum  should  militate  against 
the  performance  of  the  operation  : for  we  constantly  see  in  hip-joint  disease 
when  the  head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip- 
joint  for  accident  or  ordinary  disease,  that  the  acetabulum  fills  up  with  a dense 
fibroid  mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the 
pelvic  bones  be  so  far  diseased  that  the  necrosed  or  carious  part  does  not  admit 
of  removal,  then  necessarily  amputation  would  not  be  justifiable.  ; 

2.  When  the  disease  involves  the  shaft  of  the  femur,  which  may  be  necrosed,  ; 
or  atrophied  to  such  an  extent  as  not  to  leave  a sound  limb  after  the  removal  ! 
of  the  upper  epiphysis,  amputation  would  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a useful  result  to  the  patient,  the  limb  being  left  short, 
weak,  loose,  and  oedematous. 

4.  In  a few  cases  amputation  has  been  successfully  performed  when,  after 
excision,  the  discharge  from  the  sinuses  had  continued  and  albuminoid  degene- 
ration of  the  viscera  had  set  in.  Cases  have  been  recorded  by  Marshall  and 
BarweU,  in  which,  after  the  operation,  the  size  of  the  enlarged  viscera  sensibly 
diminished,  and  the  general  health  greatly  improved. 

5.  Excision  of  the  hip  is  occasionally  followed  by  osteo-myelitis  of  the  femur, 

and  acute  necrosis  of  the  shaft.  Should  the  patient  smwive  till  the  process 
becomes  chronic,  amputation  affords  the  only  chance  of  life.  The  operation 
was  successfully  performed  under  these  circumstances  a few  years  ago  in 
University  College  Hospital.  | 

ANKYLOSIS  OF  THE  HIP-JOINT. 

AnJcylosis  of  the  following  its  inflammation,  differs  in  its  degree  ; 

of  completeness  and  in  the  position  of  the  limb.  Thus,  it  may  be  fibrous  or  i 


Ayj{YLOi>I>S  OF  THE  IIIP-JOINT. 


471 


osseous  ; or  the  limb  in  cither  of  these  cases  may  be  straight,  or  more  or  less 
flexed  on  the  abdomen  or  adducted. 

The  most  important  point  in  all  these  cases  is  the  direction  of  the  limb.  If 
that  be  straight,  but  little  treatment  is  required,  or  indeed  possible.  When 
the  head  of  the  bone  is  completely  ankylosed  with  the  limb  in  this  direction, 
the  osseous  structures  of  the  head  of  the  femur  and  of  the  acetabulum 
being  fused  together,  absolutely  nothing  can  be  done  to  improve  the  patient’s 
condition.  The  lumbar  spine  Avill  acquire  increased  mobility,  especially  in 
a rotatory  direction,  and  the  patient  will  stand  and  walk  with  ease.  The 
chief  difficulty  arising  from  the  position  of  the  limb  will  occm*  in  mounting 
stairs  and  in  sitting. 

If,  however,  the  ankylosis  be  not  complete,  but  fibrous,  even  though  the 
limb  be  straight,  the  freedom  of  movement  may  be  much  increased,  and  any 
faulty  direction  as  to  abduction  or  adduction  may  be  in  a great  measure 
remedied,  by  douches,  friction,  pressure,  or  even  forcible  movement,  and 
occasionally  by  the  subcutaneous  section  of  tense  bands  of  fascia,  or  of 
tendinous  and  muscular  structures  about  the  anterior  superior  spine  of  the 
ilium. 

If,  unfortunately,  the  limb  have  become  ankylosed  in  the  flexed  or  angular 
position,  means  must  be  adopted  to  straighten  it  ; and  this  must  be  done 
whether  the  ankylosis  be  fibrous  or  osseous.  For  here  the  deformity  and 
inutility  of  the  limb  are  always  considerable  ; and  increasingly  so,  the  more 
the  ankylosis  approaches  to  a right  angle. 

In  rectangular  ankylosis  of  the  hip,  the  foot  cannot  be  put  to  the  ground 


! 
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Fig.  694.— AnkylosiH  after  Hiiejoiiit  DiHen.se  : 
Flexion  of  Limb  on  Pelvis. 


Fig.  595.— Ankylosis  after  Hii>-joint  Disease: 
Curvature  of  Spine  ini>lacing  P’oot  on  Gwuml. 


80  long  as  the  spine  is  straight  (Fig.  504).  In  order  that  the  toe  should  touch 
the  ground,  it  Ixjcomes  necessaiy  that  the  body  be  bent  forward  ; and  the 
lumbar  spine  will  consequently  be  thrown  into  a very  considerable  arch  with 
the  convexity  fonvards  (Fig.  u!)r)). 

The  extent  of  the  angular  deformity  in  this  kind  of  ankylosis  can  always  be 
easily  measured  in  the  following  way.  If  the  patient  be  laid  flat  upon  his 
back,  so  that  the  lumbar  spine  touclies  the  mattress  on  which  he  is  lying,  the 
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knee  will  be  raised  above  that  of  the  sound  limb,  and  the  angle  formed  between 
the  thigh  and  trunk  will  be  at  once  very  perceptible.  But  if  the  knee  be 
depressed  so  as  to  be  brought  to  the  same  level  as  that  of  the  sound  limb,  then 
the  anterior  superior  spine  of  the  ilium  is  rotated  forwards,  and  the  lumbar 
spine  arched  forwards  to  an  extent  proportionate  to  the  angle  of  deformity. 

This  angular  ankylosis  of  the  hip- joint  requires  to  be  coiTected,  and  the 
limb  to  be  brought  into  a straight  position,  so  that,  even  if  it  be  shortened, 
the  patient  may,  by  means  of  a high -heeled  boot,  rest  it  upon  the  ground,  and 
use  it  as  a means  of  support  and  of  lu'ogression.  This  may  usually  be  effected 
without  much  difficulty,  when  the  ankylosis  is  fibrous,  by  forcible  extension 
under  chloroform,  the  limb  being  thus  often  brought  straight  at  once  without 
any  material  difficulty.  But  in  other  cases  this  cannot  be  done  by  simple 
extension,  resistance  being  offered  by  the  muscles  on  the  anterior  and  upper 
part  of  the  thigh.  In  such  circumstances,  those  that  offer  most  resistance 
must  be  divided  subcutaneously  ; and  these  ’will  usually  be  found  to  be  the 
rectus,  tensor  vaginm  femoris,  pectineus,  and  gracilis.  After  the  limb  has,  in 
this  way,  been  straightened,  and  maintained  for  some  time  in  the  straight 
position  by  means  of  the  long  splint  or  weight  apparatus  or  Thomas’s 
splint,  means  may  be  adopted  by  passive  motion  and  frictions  to  restore 
the  mobility  of  the  joint. 

Operation  for  Osseous  Angular  Ankylosis. — When  osseous  ankylosis 
of  the  hip  has  occurred  in  the  flexed  position,  the  case  necessarily  becomes 
much  more  serious  ; and  the  rectification  of  the  position  of  the  limb,  and  the 
restoration  of  its  mobility,  can  be  effected  only  by  surgical  operation. 

The  operation  by  which  these  objects  are  accomplished  consists  in  the 
division  of  the  Upper  Part  of  the  Femur  ; through  its  neck,  if  any  remains  of 
that  structure  still  exist,  or,  at  all  events,  above  the  trochanter  minor. 

The  first  operation  of  the  kind  was  performed  by  Rhea  Barton,  in  1826.  It 
was  done  in  the  case  of  a sailor,  21  years  of  age,  who,  in  consequence  of  an 
injury,  had  an  osseous  ankylosis  of  the  hip  in  a nearly  rectangular  j)osition. 
Barton,  according  to  Gross,  made  a crucial  incision  over  and  down  to.  the 
great  trochanter.  The  muscles  were  detached  and  turned  aside,  and  the  bone 
sawn  through,  the  great  trochanter  and  part  of  the  neck  of  the  femur  being 
divided  transversely.  Whether  a simple  section  of  the  bone  was  made, 
or,  in  conformity  with  Barton’s  usual  practice  in  ankylosis,  a v-shaped  piece  of 
bone  was  removed,  I know  not  ; for  on  this  point  American  authorities  differ. 
But  the  limb  was  brought  into  a straight  position,  and  put  up  in  a fracture- 
apparatus  for  twenty  days.  At  the  end  of  this  time,  passive  motion  was 
commenced,  and  at  the  end  of  four  months  the  patient  had  a movable  false 
joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty  inches,  and  cany 
it  backwards  and  forwards  to  a still  gi-eater  extent.  The  case  was  therefore 
eminently  successful.  The  operation  appears,  however,  to  have  attracted  but 
little  notice,  and  to  have  been  but  rarely  followed  by  others.  It  is  true  that 
Barton  himself  operated  a second  time  ; and  that  Rodgers  of  New  \ork,  in 
1830,  did  so  successfully  on  a man  47  yeais  old.  The  example  of  these  Ameri- 
can Surgeons  was  followed  in  Europe,  by  Textor  in  1841,  and  by  Maison- 
neuve  in  1847,  on  a girl  of  18,  successfully.  Ross  (U.  S.  A.)  operated  in 
18.57,  on  a w'oman  of  23.  In  the  two  latter  cases  no  false  joint  was  made  ; 
but  the  bone,  after  being  straightened,  united  again  by  callus.  In  March, 
1860,  I performed  a similar  operation  at  University  College  Hospital,  on  a girl 
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of  IG,  who  had  rectangular  osseous  ankylosis  of  the  right  hip-joiiit.  The 
patient  made  a slow'  hut  a good  recovery  wdth  a straight  and  useful  limb. 

There  was  no  attempt  at  the  formation  of  a false  joint,  but  consolidation  took 

place  at  the  line  of  section. 

The  operation,  having  a double  object  in  view,  viz.,  the  rectification  of  the 
position  of  the  limb,  and  the  establishment  of  a mobile  false  joint  near 
to  the  obliterated  ilio-femoral  articulation,  was  thus 
show'll  to  be  practicable  ; yet  it  had  scarcely  taken  a 
place  in  surgical  literature  or  practice,  until  Sayre  of 
Xew  York,  in  1802,  by  performing  it  in  two  cases 

successfully,  brought  it  iirominently  before  the  Pro- 

fession, and  thus  led  to  its  establishment  as  a recog- 
nized operation  for  the  remedying  of  these  deformi- 
ties. Sayre  is  undoubtedly  entitled  to  the  great  merit 
of  having  established  the  operation  on  a distinct 
principle.  His  object  was  twofold  ; first,  to  go  above 
the  trochanter  minor  in  the  section  of  the  bone,  so 
as  to  retain  the  attachment  of  the  psoas  and  iliacus 
muscles  to  the  shaft  for  the  purpose  of  flexion  ; and 
secondly,  by  cutting  out  a semicircular  piece  of  bone.  Fig.  596.— Lines  of  section  in 
with  its  convexity  upwards,  and  then  rounding  off  foTs^of 
the  upper  end  of  the  low'cr  fragment,  more  nearly 

to  imitate  the  natural  shape  of  the  joint,  for  the  purposes  of  motion  and 
to  prevent  slipping  of  the  bones.  The  accompanying  Fig.  596,  shows 
the  situation  and  shape  of  Sayre’s  section,  and  of  the  piece  of  bone  that  he 
removes.  The  section  of  the  bone  is  effected  after  its  exposure,  by  means  of 
the  chain  saw ; the  transverse  section  being  first  made,  the  convex  one  next 
(Fig.  597). 

W.  Adams  has  devised  a much  more  simple  operation,  having  in  view  the 
same  objects.  His  plan  is  to  di^dde  the  neck  of  the  thigh-bone  subcutaneously 


Fig.  597. — Application  of  Chain  Saw  in  Sayre’s  Operation. 


about  its  centre.  This  idea  he  put  in  practice  in  December,  1869,  when  he 
performed  the  first  subcutaneous  section  of  the  neck  of  the  femur  for  the  relief 
of  deformity  resulting  from  angular  ankylosis.  This  operation  is  done  as 
follows.  A tenotome,  having  been  introduced  a little  above  the  top  of  the 
great  trochanter,  is  caiTied  straight  down  to  the  neck  of  the  femur,  dividing 
the  muscles  and  opening  the  capsule  freely.  The  knife  being  withdrawn,  a 
saw  of  this  size  (Fig.  598),  set  in  a strong  handle,  is  passed  dow'ii  to 
the  bone,  which  is  cut  through  from  before  backwards  (Fig.  599).  The 
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section  of  the  bone  takes  a few  minutes,  and  is  as  much  an  act  of  filiii"  as 
of  sawing.  The  wound  is  then  closed  Ijy  a pad,  and  the  limb  brought  straight. 
Before  this  could  be  done  in  Adams’s  first  case,  it  was  necessary  to  divide  the 
long  head  of  the  rectus,  the  adductor  longus,  and  the  tensor  vaginae  femoris 
muscles.  In  performing  this  operation,  as  Adams  justly  ol)serves,  it  is  of  great 
importance  for  the  Surgeon  to  bear  in  mind  the  altered  direction  of  the  shaft 
of  the  femur,  which  is  usually  adducted  as  well  as  flexed  forwards,  so  that  the 
division  of  the  neck  may  be  made  at  right  angles  to  the  axis  of  the  bone  and 
not  obliquely,  or  in  a direction  more  or  less  parallel  to  the  shaft.  After  the 
operation  in  Adams’s  first  case,  an  endeavour  was  made  by  passive  motion  to 
get  a false  joint ; but  this  being  unsuccessful,  the  attempt  was  abandoned, 
and  the  limb  allowed  to  ankylose  in  the  straight  position.  Since  this  case. 


the  operation  has  been  repeated  successfully  by  Adams  and  by  many  other 

^^SnLr  preferred  a chisel  to  the  saw  in  practising  osteotomy  of  the  neck 
of  the  femur,  and  had  much  success  in  the  operation  so  performed. 

On  comparing  this  operation  with  those  which  had  preceded  it,  by  Barton, 
Sayre,  and  others,  there  can  be  no  doubt  of  its  superior  simp  icity  and  safety  ; 
and  although  it  is  perhaps  less  likely  to  be  followed  by  mobility  of  limb  t ^ 
when  a piece  of  bone  is  cut  out  by  Sayre’s  method,  yet  it  must  be  admitted 
that  not  only  is  a movable  false  joint  of  doubtful  utility,  but  it  seems  to  . 
been  very  difficult  of  establishment,  so  great  is  the  tendency  to  bony  ankylosis 

after  these  sections.  . „ , 

Cross-  or  Scissor-legged  Deformity  is  occasionally  met  with  as  the  result 
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of  ankylosis  of  tlie  liip-joints.  (Fig'-  (>00),  which  Clement  Lucas  has  allowed 
me  to  take  from  one  of  his  cases  illustrates  admirably  the  peculiar  ])ositions 
assumed  by  the  lower  extremities  in  this  remarkable  deformity.  Its  mode  ol 
origin  is  somewhat  ohseure.  The  A’iew  to  which  Lucas  inclines  is  pro- 
bably the  correct  one,  viz.,  that  it  is  due  to  a gradual,  probably  unconsciously 
developed  action  on  the  part  of  the  patient,  with  the  object  of  placing  the 
limbs  in  the  most  favourable  positions  for  progTessiou.  One  leg  is  usually 


Fig.  600. — Cross-legged  Deformity.  Lucas’s  case. 

affected  first — after  a time  the  other  follows.  Progression  is  from  the  knees 
not  the  hips.  The  two  limbs  usually  become  equally  affected — but  in  a case 
that  I saw  with  Tyson,  of  Folkestone,  the  left  was  crossed  over  the  right, 
the  latter  being  nearly  straight.  Should  it  be  thought  desirable  to  attempt  to 
correct  this  defonnity,  an  anesthetic  should  be  given,  and  if  the  ankylosis  is 
not  perfect,  the  adhesions  must  be  broken  down  and  the  limbs  straightened. 
If  the  ankylosis  is  osseous,  the  neck  of  the  femur  on  either  side  must  be  cut 
across  with  saw  or  chisel,  and  the  limbs  brought  into  position. 
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DISEASES  OP  BURSiE. 

The  burs®  which  naturally  exist,  either  under  the  skin,  beneath  the  muscles 
and  ligaments,  or  around  tendons,  are  subject  to  various  diseases.  These  sacs 
are  sometimes  developed  from  continued  friction  in  situations  where  they  are 
not  naturally  met  with  ; thus,  for  instance,  burs®  have  been  found  at  the 
projecting  point  of  a hump-back,  on  the  prominent  parts  of  club-feet,  or  at  the 
extremity  of  a stump.  These  abnormal  burs®  also  may  become  diseased. 

Situations  in  which  Burs®  exist. — Burs®  are  either  deep-seated  or 
subcutaneous.  The  deep  burs®  are  as  a rule  more  perfectly  developed,  closely 
resembling  true  synovial  sacs,  and  in  many  places  communicating  with  the 
cavity  of  a neighbouring  articulation.  The  subcutaneous  burs®,  situated  over 
prominent  bony  points,  appear  to  be  little  more  than  enlarged  areolar  spaces, 
and  are  in  most  places  acquired  after  birth  as  the  result  of  friction.  The  fol- 
lowing are  among  the  most  important  situations  of  the  burs®.  On  the  front 
of  the  neck,  according  to  Verneuil,  there  are  three  burs®,  one  in  front  of  the 
jDomum  Adami,  one  in  the  thyro-hyoid  space,  extending  to  the  under  sm-face  of 
the  hyoid  bone,  beneath  the  sterno-hyoid  muscles,  and  another  above  the 
hyoid  bone  between  the  genio-hyoid  and  genio-hyoglossus  muscle  of  the  oppo- 
site sides.  Beneath  the  deltoid  and  the  acromion  process  is  a large  bursa, 
often  communicating  with  the  shoulder- joint.  In  the  neighbourhood  of  the 
elbow  are  a large  subcutaneous  bursa  over  the  olecranon,  and  a small  one 
between  the  biceps  tendon  and  the  bone  immediately  above  the  insertion  of 
the  muscle.  In  the  neighbourhood  of  the  hip  are  three  burs®  about  the 
great  trochanter,  a large  one  between  it  and  the  gluteus  maximus,  and  two 
smaller  sacs  between  the  smaller  glutei  and  the  bone.  Another  bursa  of  con- 
siderable  size  lies  over  the  tuberosity  of  the  ischimn.  In  front  of  the  joint  is 
a bursa  beneath  the  psoas  and  iliacus  muscles,  frequently  communicating  with 
the  cavity  of  the  articulation.  In  the  neighbourhood  of  the  knee  there  are 
two  burs®  in  front,  the  bursa  patell®  between  the  deep  fascia  and  the  bone, 
and  that  beneath  the  ligamentum  patell®,  between  it  and  the  upper  part  of 
the  tubercle  of  the  tibia.  Occasionally  the  upper  part  of  the  synovial  pouch  of 
the  knee,  is  shut  off  from  the  general  cavity  of  the  joint,  and  forms  a separate 
bursa  beneath  the  extensors.  In  the  ham  there  is  a large  bursa  between  the 
inner  condyle  of  the  femur  and  the  gastrocnemius  which  frequently  communi- 
cates with  the  joint,  a similar  smaller  bursa  on  the  outer  side,  another  between 
the  biceps  tendon  and  the  external  lateral  ligament,  and  others  beneath  the  semi- 
membranosus, the  popliteus,  and  the  sartorius,  gracilis  and  semitendinosus 
between  these  muscles  and  the  bone.  At  the  heel  there  is  a large  bursa  between 
the  tendo  Achillis  and  the  os  calcis.  The  above  burs®  are  all  well-developed  and 
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constantly  present,  and  are  those  most  liable  to  disease  ; but  in  addition  to  these 
a number  of  less  perfectly  formed  subcutaneous  sacs  are  met  Avith  in  all  parts 
of  the  body.  The  most  important  of  these  are  in  the  folloAving  situations  : — 
behind  the  angle  of  the  lower  jaAv,  on  the  symphysis  of  the  chin ; on  the  acromion, 
the  external  and  internal  condyles  of  the  humerus,  the  styloid  processes  of  the 
ulna  and  radius ; on  the  dorsal  surface  of  the  metacarpo-phalangeal  articulations, 
and  on  the  doi-sal  aspect  of  the  phalangeal  articulations ; on  the  anterior  superior 
spine  of  the  ilium  ; on  each  condyle  of  the  thigh-bone,  the  tuberosity  of  the 
tibia,  the  tAA'O  malleoli,  the  dorsal  aspect  of  the  toes,  and  on  the  plantar  aspect 
of  the  heads  of  the  first  and  fifth  metatarsal  bones. 

Morbid  Alterations. — The  continued  iiTitation  of  bursm  by  the  pressure 
that  is  exercised  upon  them,  may  cause  them  to  inflame,  to  enlarge,  to  become 
thickened,  or  to  undergo  A^arious  other  changes  in  structure.  This  enlargement  of 
the  bursm  in  particular  situations  is  often  connected  AAuth  special  employments, 
by  Avhich  continuous  and  severe  pressure  is  exercised  upon  certain  parts  of  the 
body  ; thus  frequent  kneeling  Avill  occasion  enlargement  of  the  bursa  patellae, 
hence  called  “housemaid’s  knee 
miners  are  occasionally  subject 
to  an  enlargement  of  the  bursa 
lying  over  the  olecranon,  hence 
called  “ miner’s  elboAV  ” (Fig. 

601)  ; and  Aveavers  to  the  same 
condition  in  that  over  the  tuber- 
osity of  the  ischium,  giving  rise 
to  “ weaver’s  bottom.” 

The  five  folloAAung  pathological 
conditions  may  occur  in  the  bursae 
in  any  part  of  the  body  : — 

1.  The  bursa  may,  in  con- 
sequence of  continued  pressure 

or  irritation,  become  simply  enlarged  and  filled  by  the  excessive  secretion  of 
a clear  straw-coloured  serous  fluid. 

2.  Inflammation  may  take  place  in  the  biu’sa  Avith  or  Avithout  previous 
enlargement.  The  inflammation  so  set  up  speedily  runs  on  to  suppuration  ; 
and  Avhen  the  tumour  is  opened,  fluid,  consisting  of  an  admixture  of  the  bursal 
secretion  and  pus,  escapes.  The  bursa,  when  its  contents  have  suppurated, 
may  either  give  way  externally,  pointing  like  an  ordinary  abscess,  and  the 
integuments  covering  it  sloughing  ; or  the  pus  may  escape  subcutaneously 
beneath  the  deep  fascia,  and  form  a Avidely  spreading  abscess  around  the 


Fig.  601. — Enlarged  Bursa  over  Olecranon — Miner’s  Elbow. 


pirt. 

3.  The  enlarged  bursa  may  contain  a dark  fluid,  usually  of  a broAvnish 
colour,  with  a large  number  of  small  flattened  elongated  bodies  of  about  the 
size  of  grains  of  rice  or  of  melon-seeds,  floating  in  it.  These  bodies  are  of 
a fibroid  stnicture,  and  their  mode  of  origin  is  not  certain.  They  have  been 
supposed  to  lie  formed  in  some  cases  by  a fibrinous  exudation  into  the  cavity 
of  the  bursa,  their  peculiar  form  being  the  result  of  the  moA’-cmeut  of  the  part. 
In  other  cases  they  Imve  Ideen  supposed  to  arise  from  villous  groAvths  similar 
to  those  observed  in  the  synovial  membranes  of  joints.  That  they  may  be 
formed  from  extravasated  blood  also  seems  ]irobal)le  from  the  fact  that  S.  G. 
Shattock  has  discovered  crystals  of  hamiatoidin  in  some  of  the  specimens  in 


478  DISEASES  OF  SYNOVIAL  MEMBRANES,  AND  OF  MUSCLES. 


the  museum  of  University  College.  The  fluid  is  sometimes  found  to  contain 
cholesterine. 

4.  The  Avail  of  the  bursa  may  gradually  become  thickened  by  a growth  of 
dense  fibroid  tissue,  until  the  tumour  becomes  perfectly  solid,  or  at  most 
contains  but  a small  cavity  Avith  a little  serous  fluid  in  its  centre.  The  section 
of  a bursa  thus  solidified  presents  a laminated  or  foliated  appearance. 

5.  Occasionally  in  gout,  burste  may  become  the  seat  of  a deposit  of  urate  of 
soda.  This  is  most  commonly  met  Avdth  imthe  bursa  over  the  olecranon. 

The  symptoms  of  the  diseases  of  bursa3  in  general  Avill  be  best  studied  by 
considering  them  as  they  occur  in  the  bursa  patellas,  AA^hich,  from  its  exposed 
situation,  and  its  liability  to  injury,  render  it  more  prone  to  become  diseased 
than  any  other  similar  structure  in  the  body.  I shall  therefore  first  describe 
the  symptoms  and  treatment  of  that  bursa,  and  subsequently  briefly  allude  to 
the  similar  morbid  conditions  in  some  of  those  situated  in  other  parts. 

Diseases  op  the  Buesa  Pateelpe. — The  ATarious  affections  to  Avhich  the 
bursa  is  liable,  may  be  divided  into  two  classes  : 1.  Inflammatory  affections  ; 
and  2.  Enlargements,  of  a fluid  or  of  a solid  character. 

1.  Inflammatory  Affections. — This  bursa  is  frequently  the  seat  of 
Simple  Inflammation.  Undue  pressure  in  kneeling  upon  a hard,  irregular, 
and  cold  surface,  such  as  stone,  is  likely  to  excite  inflammation  : hence  its 
frequency  in  housemaids,  whose  occupation  obliges  them  to  kneel  a great  deal 
on  floors  and  stone  steps  ; and  hence,  also,  the  common  title  of  “ housemaid’s 
knee,”  given  to  this  and  to  many  other  affections  of  this  bursa.  But  this 
disease,  although  frequent  among  housemaids,  is  not  limited  to  them  ; for  it 
occurs  in  females  following  other  occupations,  and  in  men  as  well  as  in 
Avomen. 

In  simple  inflammation,  hoAvever  occasioned,  the  bursa  becomes  rather  sud- 
denly swollen,  tense,  red,  and  hot,  with  some  fluctuation  deeply  under  the 
integuments.  The  swelling,  heat,  fluctuation,  and  redness  of  a dusky  colour, 
all  situated  in  front  of  the  patella,  point  out  the  nature  of  the  affection. 

The  Treatment  of  this  inflammation  is  simple  enough.  Leeches,  followed 
by  evaporating  lotions,  and  keej)ing  the  patient  at  rest,  are  the  means  to  be 
employed.  Under  this  treatment,  the  disease  will  frequently  undergo  resolu- 
tion in  the  course  of  a few  days.  It  may,  however,  go  on  to  suppuration, 
and  in  rare  cases,  to  disease  of  the  patella  itself,  or  sloughing  of  the  bursa. 

Siqjpuration  of  the  Bursa  occurs  in  perhaps  the  majority  of  cases  of  acute 
inflammation.  This  is  a matter  of  great  consequence  ; because  the  accumula- 
tion of  pus,  being  of  large  size,  and  tending  to  diffuse  itself  around  the  knee- 
joint,  is  liable  to  be  mistaken  for  abscess  in  that  articulation.  Sometimes  it 
Avill  point,  and  the  pus  discharge  itself  externally  in  the  usual  manner  ; but 
very  generally  it  gives  Avay  subcutaneously,  invariably  to  the  outer  side  of  the 
sac,  and  its  contents  speedily  diffuse  themselves  Avidely  around  the  joint  beneath 
the  fascia  lata. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patellaB,  the  abscess  commences  by  a superficial  swelling  and  inflam- 
mation in  front  of  the  knee,  Avhich,  after  a time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  especially  on  the  outer 
one,  nearly  as  far,  perhaps,  as  the  ham-strings.  There  Avill  haA'e  been  none  of 
the  signs  indicatiA'e  of  acute  arthritis  accompanying  the  formation  of  this  large 
abscess  ; no  startings  of  the  limb,  no  laxity  or  pain  inmoA'ingthe  articulation, 
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iio  igniting  of  the  articular  ends  ; and  little  if  any  constitutional  disturbance. 
The  inoveinents  of  flexion  and  extension  of  the  joint  arc  free  up  to  a certain 
point,  where  they  are  checked  by  the  mechanical  obstacle  of  the  pnrnleub 
accnmnlation.  But  the  most  important  diagnostic  sign  is  the  relation  of  the 
abscess  to  the  patella.  In  a suppurating  bursa,  the  patella  is  invisible,  being 
covered  by  the  fluctuating  swelling  ; in  effusion,  whether  synovial  or  purulent, 
into  the  joint,  the  patella  is  above,  floating  upon  the  fluid. 

The  Treatment  of  this  conditiouu's  simple  enough.  A free  incision  must  be 
made  to  let  out  the  pus,  and  this  should  be  done  if  possible  before  the  abscess 
has  e.xtended  beyond  the  natural  limits  of  the  bursa.  The  incision  is  usually 
made  in  the  middle  line,  but  better  drainage  is  obtained,  and  the  scar  over  the 
knee-cap  avoided  if  the  incision  be  made  at  the  outer  side.  To  do  this,  a very 
small  puncture  may  be  made  in  front,  and  a probe  introduced,  the  point  of 
which  may  be  made  to  project  at  the  outer  limit  of  the  cavity.  The  probe 
may  then  be  cut  down  upon,  and  a drainage  tube  introduced,  the  anterior 
puncture  being  allowed  to  close.  If  the  abscess  be  of  considerable  size,  an 
incision  must  be  made  on  each  side,  care  of  course  being  taken  not  to  cut  so 
deeply  as  to  iiijm-e  the  capsule  of  the  joint.  If  antiseptic  precautions  are  taken, 
it  is  necessary  only  to  make  an  opening  of  sufiicient  size  to  admit  a drainage- 
tube,  but  imder  other  circumstances,  the  incision  must  be  much  more  free.  The 
burrowing  beneath  the  fascia  lata  that  not  mifrequently  follows  abscess  of  the 
bm-sa  patelhe,  is  due  first  to  not  opening  early  enough  ; secondly,  to  insufiicient 
drainage ; and,  thirdly,  to  decomposition  of  the  discharges,  and  cannot  be 
resrarded  as  an  unavoidable  accident  of  the  case. 

Disease  of  the  Patella. — Sometimes,  but  very  rarely,  abscess  of  the  bursa 
patellm  will  give  rise  to  disease  of  the  patella  itself.  Caries  of  this  bone 
secondary  to  suppuration  of  the  bursa,  is,  so  far  as  my  experience  goes,  ex- 
ceedinsflv  rare.  I have  seen  one  case  of  the  kind — that  of  a woman  who  was 
in  the  Hospital,  under  my  care,  several  years  ago.  When  admitted,  she  had 
several  flstulous  openings  on  the  fore  part  of  the  knee-joint,  tlu’ough  which 
the  probe  led  down  to  a rough  and  carious  patella.  On  inquiry  it  was  ascer- 
tained that  she  had  had  inflammation  of  the  bursa  patellm — “ housemaid’s 
knee  ” — which  had  run  on  to  suppuration,  but  that  the  abscess  had  never  been 
freely  laid  open.  The  jwesent  condition  had  resulted  from  that  suppuration. 
The  joint  itself  was  unaffected  ; there  was  no  pain  in  it,  and  its  movements 
were  perfectly  free.  I laid  open  the  sinuses,  and,  flnding  the  anterior  surface 
of  the  patella  soft  and  carious,  removed  with  the  gouge  the  diseased  bone  to 
which  they  led.  About  two  or  three  weeks  after  this,  the  joint  became 
suddenly  swollen,  evidently  filled  with  pus,  and  the  seat  of  acute  pain.  In 
consequence  of  the  severity  of  the  symptoms,  it  became  necessary  to  remove 
the  limb  above  the  kuee.  After  amputation,  it  was  found  that  the  disease 
had  extended  through  the  patellar  cartilage,  perforatiug  it  by  a small  aperture, 
and  so  given  rise  to  suppuration  within  the  joint. 

Sloughing  of  the  Bursa  Patellae  occasionally  occurs  as  the  result  of  its 
inflammation  and  suppuration.  A woman  was  admitted  into  the  Hospital,  in 
whom  this  bursa  had  inflamed  and  suppurated  ; and  not  only  the  bursa  but 
also  the  integuments  covering  it  had  sloughed  away,  leaving  in  front  of  the 
knee  a circular  ulcer  as  large  as  the  palm  of  the  hand,  having  a flabby  sur- 
face, and  undennined,  purple  edges.  The  patella  was  not  exposed.  Under 
ordinary'  treatment,  the  ulcer  slowly  healed. 
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2.  Enlargements. — We  now  proceed  to  tlie  consideration  of  tlie  second 
variety  of  disease  of  the  bnrsa  patellae — that  in  which  there  are  no  evident 
sig-ns  of  inflammation,  but  in  which  there  is  enlargement  .of  the  bursa,  owing 
to  the  accumulation  within  it  of  bursal  fluid,  of  this  fluid  mixed  with  solid 
bodies,  or  of  solid  fibroid  deposits. 

Simple  Enlargement,  or  Dropsy  of  the  Bursa.— Y.\\q  bursa  may  present  a 
simple  eulargemeut,  dependent  on  the  accumulation  of  fluid  in  its  interior. 
Continued  pressure  exercised  upon  the  bursa,  as  in  kneeling,  is  the  common 
cause  of  this  affection  ; hence  it  frequently  occurs  amongst  housemaids,  and 
constitutes  the  true  “ housemaid’s  knee.”  But  it  is  also  common  amongst 
other  people,  whose  vocation  necessitates  long-continued  kneeling.  One  case 
of  the  affection  in  University  College  Hospital  was  in  a carpet-layer  ; it  was  to 
all  intents  and  purposes  a “ housemaid’s  knee.”  A man,  aged  thirty,  who,  in 
consequence  of  habitually  kneeling  upon  the  left  knee  in  laying  down  carpets, 
had  a tumour  there  as  large  as  an  orange,  indolent,  soft,  and  fluctuating, 
evidently  an  enlarged  bm’sa,  was  admitted  into  the  Hos])ital.  It  was  tapped 
by  means  of  a trocar,  clear  fluid  was  drawn  off,  and  a seton  was  passed  through 
the  cannula,  and  left  in  for  six  or  seven  days.  Suppuration  took  place  along 
the  seton,  the  tumour  collapsed  and  contracted,  and  the  patient  left  the 
Hospital,  cured,  on  the  twelfth  day. 

The  Treatment  of  these  tumours  is  very  simple.  If  the  effusion  has  taken 
place  somewhat  rapidly,  and  distinctly  in  connection  with  some  injury,  the  ap- 
plication of  tincture  of  iodine  or  a blister,  will  succeed  in  inducing  absorption 
of  the  contained  fluid.  When  the  disease  is  more  chronic,  these  usually  fail. 
The  fluid  may  then  be  withdrawn  by  means  of  the  aspirator  and  pressure  ap- 
plied with  an  india-rubber  bandage.  If  this  does  not  succeed  a simple  and  suc- 
cessful mode  of  treatment  consists  in  tapping  the  sac  with  a trocar,  and  passing 
a seton  through  the  cannula,  either  by  means  of  a long  straight  needle,  or  by 
using  an  eyed  probe,  and  cutting  down  upon  the  end  of  it  with  a scalpel. 
The  seton-threads  should  be  left  in  until  they  excite  free  suppuration  and 
then  be  withdrawn.  The  only  risk  of  this  treatment  is  that  more  pus  may 
form  than  can  readily  drain  away  by  the  apertiu’es  through  which  the  seton 
passes,  and  consequently  a septic  abscess  of  the  bursa  may  result,  requiring  a 
free  incision  for  its  relief.  In  order  to  avoid  this  risk  antiseptic  drainage 
may  be  substituted  for  the  seton.  A small  puncture  is  made,  and  an  india- 
rubber  drainage  tube  inserted  with  all  antiseptic  precautions.  In  many  cases 
a week  or  ten  days’  drainage  will  suffice  to  correct  the  tendency  to  over-secre- 
tion without  any  inflammation  or  suppuration  being  set  up.  The  result  is, 
however,  made  more  certain  by  exciting  a slight  degree  of  simple  inflamma- 
tion by  injecting  the  cavity  at  the  time  the  tube  is  inserted  with  carbolic  a-cid 
lotion  (1  in  20),  or  solution  of  chloride  of  zinc  (20  gr.  to  5j),  or  tincture  of 
iodine. 

Chronic  Enlargement  with  Melon-seed  bodies. — The  next  affection  to 
which  the  bursa  patellm  is  liable  is  closely  allied  to  the  last,  and  appears  to  be 
an  advanced  degree  of  it.  It  consists  in  a chronic  enlargement  of  the  bui’sa, 
the  coats  of  which  are  more  or  less  thickened.  The  contents  of  the  bursa,  so 
enlarged,  consist  of  a dark  fluid,  in  which  float  a number  of  smooth  oval 
bodies,  of  the  size  and  shape  of  melon-seeds.  I have  seen  this  condition  in  both 
the  male  and  the  female.  It  may  be  distinguished  from  simple  enlargement 
of  the  bursa,  by  the  peculiar  crackling  sensation  which  is  communicated  to 
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the  hand  ^Yhen  the  tumour  is  manipulated.  This  arises  from  the  melon-seed 
bodies  floatiu?  about  and  rubbino:  ao;aiust  each  other 

The  Treatment  of  this  alfectioii  consists  in  making  an  incision,  with  anti- 
septic precautions,  free  enough  to  allow  the  melon-seed  bodies  to  pass  out. 
The  cavity  may  then  be  syringed  out  two  or  three  times  with  carbolic  acid 
lotion,  to  ensure  the  removal  of  all  the  solid  bodies  ; a drainage-tube  is  then 
inserted  and  retained  for  a week  or  ten  days,  the  wound  being  treated  by 
some  form  of  antiseptic  dressing. 

Solid  Tumours  may  be  formed  in  connection  with  the  bursa  patellae.  By 
many  these  are  supposed  to  be  the  result  of  a deposition  of  a fibroid  material, 
which  gradually  takes  the  place  of  the  fluid  of  an  ordinary  “ housemaid’s 
knee,”  and  which,  instead  of  taking  the  form  of  melon-seed  bodies,  is  de- 
posited in  concentric  masses,  and  thus  accumulated  in  the  interior  of  the  cyst. 
This  has  not  been  the  case,  however,  in  many  instances  that  I have  seen.  In 
these  ca^es  I believe  there  is  a true  fibroid  growth  in  the  wall  of  the  bursa 
from  the  very  first  ; the  tumour  is  never  fluid,  but  hard  and  solid  from  the 
commencement,  and  continues  slowly  to  augment  in  size,  until  it  occasions 
sufficient  inconvenience  to  require  removal.  In  some  cases  there  has  been  a 
previous  syphilitic  taint ; the  patient  complains  of  pain  in  the  tumour  like 
that  which  is  experienced  in  nodes,  and  it  is  by  no  means  impossible  that  there 
may  be  a syphilitic  origin  for  these  tumours.  However  that  may  be,  in  the 
cases  that  have  fallen  under  my  observation,  the  tumours  have  never  been 
fluid,  nor  have  they  originated  in  pressure,  but  appear  to  have  been  primary 
deposits  of  fibroid  matter. 

Treatment. — There  is  nothing  to  be  done  with  such  tumours  but  to  dissect 
them  out.  This  may  be  required  in  one  or  in  both  knees.  With  the  most 
ordinary  care  the  joint  runs  no  risk  ; but  much  trouble  may  arise  from  open- 
ing up  that  layer  of  deep  fascia  which,  after  surrounding  the  knee,  is  fixed  to 
the  borders  of  the  patella.  Such  an  accident  is  liable  to  be  followed  by  infil- 
tration and  deep  abscess  in  the  ham,  unless  careful  attention  be  paid  to 
drainage  and  to  the  prevention  of  decomposition  in  the  discharges.  In  order 
to  provide  more  efficient  drainage,  it  will  often  be  found  convenient  to  remove 
the  tumour  by  a curved  incision  at  the  outer  border  of  the  tumour  instead  of 
in  the  middle  line.  This  plan  has  been  repeatedly  tried  in  University  College 
Hospital  with  the  best  results. 

Diseases  of  other  Bursae. — The  diseases  of  the  Bursa  Patellm  being 
taken  as  the  type,  the  affections  of  the  other  more  important  bursse  require  to 
be  but  briefly  alluded  to. 

Enlargement  of  the  Pre-hyoidean  hnrsa  or  of  that  between  the  genio- 
hyoid muscles  is  not  very  uncommon,  forming  a large,  thin-walled  fluctuating 
tumour  in  the  front  of  the  neck  and  beneath  the  chin.  When  the  bursa 
between  the  genio-hyoid  muscles  is  the  seat  of  disease,  the  cyst  may  push 
up  into  the  floor  of  the  mouth  between  genio-hyoglossi.  When  the  pre- 
hyoidean  bursa  is  affected  the  cyst  tends  to  extend  downwards  over  the 
larynx,  forming  one  of  the  varieties  of  the  so-called  “ hydrocele  of  the  neck.” 

Treatment. — These  cysts  can  usually  be  cured  by  tapping,  with  injection  of 
chloride  of  zinc  or  tincture  of  iodine,  followed  by  antiseptic  drainage.  The 
walls  are  too  thin  and  their  attachments  too  deep  to  make  it  advisable  to 
attempt  their  removal  by  dissection. 

The  Bursa  beneath  the  Deltoid  is  not  uncommonly  enlarged.  The 
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affection  assumes  most  frequently  the  form  of  simple  chronic  enlargement 
with  or  without  the  presence  of  melon-seed  bodies.  It  forms  a rounded 
swelling-,  causing  prominence  of  the  deltoid  with  distinct  fluctuation.  The 
Treatment  consists  in  aspiration  and  blistering.  Should  this  fail,  or  should 
the  soft  crackling  on  movement  show  the  presence  of  melon-seed  bodies,  an 
incision  may  be  carefully  made  at  the  most  convenient  spot,  and  the  sac  emptied 
and  drained  for  a week  or  ten  days.  This  operation  must  not  be  undertaken 
without  due  consideration,  and  must  be  performed  with  the  strictest  anti- 
septic precautions,  as  the  bursa  frequently  communicates  with  the  articular 
cavity,  and  any  septic  process  occurring  in  it  would  almost  certainly  lead  to 
destruction  of  the  shoulder- joint. 

The  Bursa  over  the  Olecranon. — Inflammation  in  this  bursa  ending  in 
suppuration  is  a common  result  of  falls  on  the  elbow,  with  or  without  a 
wound.  It  causes  severe  pain  and  redness,  with  oedema  extending  a long  way 
above  and  below  the  joint.  The  pus  may  burrow  some  distance  down  the 
fore-arm  unless  early  measures  be  taken  to  j)revent  it.  The  inflammation  very 
rarely  extends  to  the  elbow- joint,  but  superficial  necrosis  of  the  olecranon 
sometimes  occurs.  Chronic  enlargement  with  some  thickening  of  the  walls 
forms  the  affection  known  as  “ miner’s  elbow.”  Solid  tumours  of  the  bursa  are 
rare.  It  is  not  uncommon  to  And  the  bursa  the  seat  of  gouty  deposits.  The 
Treatment  of  these  affections  is  conducted  on  exactly  the  same  principle  as  in 
the  corresponding  conditions  at  the  knee. 

The  Bursae  about  the  Trochanter  Major  are  occasionally  the  seat  of 
chronic  inflammatory  enlargement  or  dropsy,  and ; of  acute  inflammation  ter- 
minating in  suppuration.  The  latter  condition  is  of  great  importance  from 
its  simulating  hip-disease,  or  sometimes  causing  it  by  impheatiou  of  the  joint. 
The  diagnosis  can  be  made  only  by  observing  that  the  characteristic  deformity 
of  the  hip  is  absent,  and  on  opening  the  abscess  the  finger  mil  not  be  able  to 
detect  either  diseased  bone  or  any  connection  with  the  joint.  The  treatment 
is  conducted  on  ordinary  principles. 

The  Bursa  over  the  Tuberosity  of  the  Ischium  is  sometimes  enlarged, 
forming  the  condition  termed  “ Weaver’s  bottom.”  The  enlargement  is  often 
solid,  and  may  cause  great  discomfort  in  sitting.  Under  these  circumstances 
it  may  be  safely  removed  by  the  knife. 

The  Bursa  beneath  the  Psoas  is  rarely  enlarged,  but  cases  have  been 
recorded  in  which  fluctuating  tumours,  containing  serous  fluid,  have  been  met 
with  in  the  groin,  and  have  been  supposed  to  have  arisen  in  this  way.  These 
tumours  are  deeply  seated,  and  closely  resemble  psoas  abscesses  ; they  become 
tense  when  the  thigh  is  extended  and  lax  during  flexion.  Their  true  nature 
can  be  ascertained  only  by  the  use  of  the  aspirator.  They  must  be  treated  on 
the  principles  already  laid  down,  but  the  frequent  communication  of  this 
bursa  with  the  hip- joint  must  be  borne  in  mind. 

The  Bursae  in  the  Ham,  especially  that  beneath  the  inner  head  of  the 
gastrocnemius,  not  unfrequently  become  enlarged.  Their  walls  become 
slightly  thickened,  but  melon-seed  bodies  or  solid  enlargement  are  rare.  The 
distended  bursa  forms  a fluctuating  swelling,  which  becomes  tense  during 
extension  of  the  joint  and  lax  during  flexion.  There  may  be  some  slight 
pulsation  communicated  from  the  popliteal  artery,  and  the  swelling  may  thus 
resemble  an  aneurism,  but  the  pulsation  is  not  expansile,  and  the  tumour  does 
not  diminish  in  size  on  compressing  the  femoral  artery.  Sometimes  by  firm 
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pressure  the  cyst  may  be  made  partially  to  empty  itself  into  the  knee,  the 
si^ns  of  fluid  in  the  joint  then  becoming  apparent.  These  enlarged  bursm  in 
the  ham  usually  cause  but  little  pain.  The  skin  covering  the  swelling  is 
normal  in  appearance.  The  Treatment  must  be  conducted  with  caution,  owing 
to  the  close  proximity,  if  not  actual  connnunication,  of  the  bursal  tumour  with 
the  joint.  Painting  with  tincture  of  iodine  and  blistering  with  elastic  f)res- 
sure  may  be  first  tried  ; if  that  fails  aspiration  followed  by  pressure  may  be 
tried  ; if  that  is  not  successful  injection  with  iodine  may  cure  the  disease. 
When  eveiything  else  has  failed,  antiseptic  drainage  will  usually  efiect  a cure. 
In  one  case,  after  every  other  means  had  failed,  Johnson  Smith  successfully 
dissected  the  cyst  out,  leaving  the  pedicle  which  passed  under  the  gastroc- 
nemius. The  operation  was  performed  under  the  carbolic  spray,  and  the 
wound  treated  antiseptically. 

The  Bursa  beneath,  the  Tendo  Achillis  at  the  heel  is  sometimes  diseased. 
It  forms  a fluctuating  swelling  on  each  side  of  the  tendon,  and  may  simulate 
disease  of  the  ankle-joint.  The  treatment  presents  nothing  peculiar. 

Bunion. — When  the  biu’sa  which  lies  towards  the  plantar  surface  of  the 


Fig.  602. — Distorted  Foot,  from  Pressure  and 
Bunion. 


Fig.  603. — Apparatus  for  Deformity  of  Foot 
as  in  Fig.  602. 


head  of  the  metatarsal  bone  of  the  great  toe  becomes  enlarged,  or  when  a 
new  sac  is  formed  upon  the  inner  and  posterior  aspect  of  this  bone,  the 
disease  termed  a hunion  occurs.  In  this  affection,  the  enlargement  of  the 
bursa  is  usually  secondary  to  an  alteration  in  the  shape  and  position  of  the 
great  toe,  which  in  consequence  of  the  pressure  of  narrow-pointed  boots, 
has  been  thrown  outwards  in  an  oblique  direction,  so  as  to  lie  over  or  under 
some  of  the  contiguous  digits  (Fig.  G02)  ; in  this  way  a sharp  angle  is  formed 
at  the  junction  between  the  first  phalanx  and  the  metatarsal  bone  of  the 
great  toe.  This  angle,  being  constantly  pressed  upon  by  the  boot,  becomes 
irritated ; and,  for  its  protection,  the  bursa  that  is  there  naturally  situated 
becomes  enlarged,  or  an  adventitious  one  forms.  From  time  to  time  the 
bursa  and  the  projecting  angle  become  iivitated  and  inflamed ; and  the  morbid 
process  thus  set  up  may  run  on  to  suppuration  of  a very  troublesome  kind,  a 
thin,  unhealthy  pus  being  formed,  which  is  discharged  through  an  opening 
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that  becomes  fistulous,  and  may  degenerate  into  a most  troublesome  indolent 
sore. 

Trealment. — In  the  treatment  of  this  aifection,  the  first  thing  to  be  done  is 
to  relieve  the  pressure  on  the  part  by  wearing  properly  shaped  lx)ots,  made 
with  the  inner  side  of  the  sole  straight  from  the  toe  to  the  heel.  If 
accidental  inflammation  be  excited  in  the  part,  it  must  be  allayed  by  the  use 
of  warm  foot-baths,  and  fomentations ; the  cutaneous  irritation  that  is 
left  may  best  be  removed  by  painting  the  surface  with  a strong  solution  of 
nitrate  of  silver.  The  faulty  direction  of  the  toe  may  best  be  remedied  by 
using  the  ingenious  contrivance  (Fig.  G03),  the  action  of  which  consists  in 
drawing  the  everted  end  of  the  toe  inwards  by  the  constant  action  of  a slender 
steel  spring.  Should  these  means  fiiil,  the  position  of  the  toe  may  be  remedied 
by  the  division  of  the  external  lateral  ligament  of  the  metatarso-phalangeal 
articulation,  or  of  the  tendon  of  the  adductor  pollicis,  or  of  the  inner  head  of 
the  flexor  brevis  pollicis  ; the  toe,  when  restored  to  its  position,  being  for  a 
time  kept  fixed  upon  an  under-splint. 

As  these  methods  of  treatment  are,  however,  seldom  successful,  it  has  been 
suggested  by  C.  Hoar,  late  House  Surgeon  to  University  College  Hospital,  to 
perform  antiseptic  osteotomy  of  the  metatarsal  bone  of  the  great  toe  through 
the  neck  of  the  bone.  This  operation  has  been  most  successfully  performed 
by  A.  E.  Barker  in  one  case,  and  deserves  a further  trial.  Barker  removed  a 
small  wedge-shaped  piece  from  the  inner  side  of  the  metatarsal  bone,  and 
fracturing  the  remainder,  brought  the  toe  at  once  into  good  position. 

Occasionally  in  elderly  people  the  bunion  will  inflame  and  suppurate,  and 
the  mischief,  extending  to  the  metatarso-phalangeal  articulation,  will  cause 
disorganization  of  the  joint.  This  is  a state  of  things  not  devoid  of  anxiety,  as 
it  not  unfrequently  happens  that,  if  the  constitutional  powers  be  enfeebled  by 
age,  a low  sloughy  erysipelatous  inflammation  may  be  set  up  in  the  foot,  which 
eventually  may  terminate  fatally.  Should  the  joint  be  irretrievably  disor- 
ganized, and  the  patient’s  strength  admit  it,  the  toe  should  be  removed  by 
amputation — after  which  the  carious  head  of  the  metatarsal  bone  will  usually 
heal  without  difficulty. 

DISEASES  OF  SHEATHS  OP  TENDONS. 

The  synovial  sheath  of  a tendon  is  liable  to  two  forms  of  disease  ; viz.,  the 
development  of  a small  sac  in  immediate  connection  with  it,  forming  a cystic 
tumour  ; and  acute  and  chronic  inflammation  or  tenosynovitis.  The  tendons 
of  the  hand  are  most  liable  to  both  these  affections. 

Ganglion. — The  term  ganglion  is  applied  to  both  these  conditions,  and  thus 
leads  to  some  confusion.  The  simiAe  ganglion  is  a small  cyst  of  new  forma- 
tion in  close  connection  witli  a synovial  sheath  ; the  compound  is  a dilatation 
of  the  sheatli  itself,  and  is  a consequence  of  chronic  tenosynovitis. 

Simple  Ganglion  consists  of  a cyst  varying  in  size  from  a cherry-stone  to 
a large  marble,  and  containing  sometimes  a clear  transparent  fluid  of  a 
yellowish  colour,  but  more  commonly  a pinkish  or  yellowish  gelatinous  sub- 
stance. It  occurs  as  a smooth,  globular,  elastic,  and  tense  tumour,  usually 
situated  on  the  back  of  the  wrist,  where  it  forms  a distinct  round  projec- 
tion ; it  may  occur  also  on  the  dorsum  of  the  foot.  In  both  situations  it  is 
distinctly  connected  with  the  sheaths  of  the  extensor  tendons.  As  the  ganglion 
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increases  in  size,  it  often  gives  rise  to  painful  sensations  in  the  parts  below  it, 
by  pressing  upon  the  neighbouring  nerves  ; thus,  a ganglion  at  the  back  of 
the  wrist  often  produces  pain  and  weakness  in  the  hand,  by  compressing  some 
of  the  branches  of  the  radial  or  ulnar  nerve  which  are  stretched  over  it. 

Ganglion  is  by  far  the  most  common  of  all  the  tumours  that  occur  on  the 
hand.  In  all  cases  of  oval  or  rounded,  smooth,  clastic  tumour  on  the  hand  or 
fingers,  whether  painless  or  neuralgic,  the  first  point  to  determine  is  whether 
it  be  ganglion  or  not ; but  ganglion  should  always  be  suspected. 

A small,  hard,  and  painful  ganglion,  varying  in  size  from  a pin’s  head  to  a 
cheny-stone,  is  met  with  in  connection  with  the  flexor  tendons  of  the  fingers, 
usually  on  the  proximal  phalanx.  If  it  interferes  seriously  with  the  use  of  the 
fintrei-s,  it  mav  be  dissected  out. 

The  mode  of  origin  of  a simple  ganglion  is  very  doubtful.  Paget  looks 
upon  it  as  a cystic  transformation  of  the  cells  enclosed  in  the  fringe-like 
processes  of  the  sjmovial  membrane  lining  the  sheath  of  the  tendon.  BiUroth 
believes  it  commences  as  a pouch-like  protrusion  from  the  sheath,  the  neck  of 
which  becomes  gradually  narrowed  till  at  last  a separate  cyst  is  formed  lying- 
on  the  sheath,  but  not  communicating  with  it.  There  is  no  real  evidence  in 
support  of  either  of  these  views. 

Treatment. — When  the  ganglion  is  small,  as  on  the  back  of  the  wrist,  it 
may  commonly  be  got  rid  of  by  being  ruptured  by  forcible  pressure  with  the 
thumb,  or  by  a blow  with  the  back  of  a book,  or  by  being  tightly  compressed, 
by  means  of  a coin  wrapped  up  in  a piece  of  lint,  and  firmly  straj)ped  upon 
the  swelling.  If  it  do  not  disappear  in  this  way,  the  best  plan  is  to  puncture 
it  subcutaneously  by  means  of  a vahnilar  opening,  to  squeeze  out  its  contents, 
scarify  the  interior  of  the  cyst,  and  employ  pressure.  If  the  ganglion  give 
rise  to  much  pain  and  weakness,  and  cannot  be  made  to  disappear  by  the  use 
of  the  means  just  indicated,  it  may  usually  be  very  conveniently  and  safely 
obliterated  by  passing  a seton  of  two  threads  through  it,  dressing  it  aiiti- 
septically,  and  leaving  it  in  for  four  or  five  days,  until  sufficient  inflammation 
has  been  induced  for  the  obliteration  of  the  cyst.  Should  these  means 
fail,  it  may  be  dissected  out,  if  it  be  thought  advisable  to  have  recourse 
to  this  somewhat  severe  procedure,  which  is  attended  with  some  risk  of  in- 
flammation extending  up  the  sheath  of  the  tendon.  I have,  however,  on 
several  occasions  performed  this  operation,  without  any  troublesome  conse- 
quences ensuing. 

IXFL.VMMATION  OF  THE  Sheaths  of  Tendons — Tenosynovitis. — This  is 
occasionally  met  with  as  the  result  of  strains  and  twists  of  the  hand,  about  the 
wrist,  of  the  extensor  tendons,  or  the  long  head  of  the  biceps.  It  is  very 
common  in  the  extensor  muscles  of  the  thumb  from  feathering  the  oar  in  rowing. 
In  this  affection  there  is  swelling  of  a puffy  character,  with  tenderness  when 
the  part  is  pressed  on  or  moved : and  usually  a peculiar  fine  crackling  sensa- 
tion is  communicated  to  the  Surgeon’s  hand  when  he  examines  the  affected 
part.  The  crackling  is  especially  marked  in  cases  in  which  the  inflammation 
and  effusion  have  become  chronic,  when  the  disease  appears  to  partake  of  the 
nature  of  a diffused  ganglion. 

Treatment. — The  treatment,  when  the  disease  is  acute,  consists  in  the 
application  of  gentle  pressure  by  means  of  a bandage,  with  rest  of  the  jiart ; 
when  it  has  aasumed  a chronic  character,  the  application  of  blisters  and  the 
mercury  and  ammoniacum  plaster  will  be  found  most  useful. 
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Compound  Ganglion  is  a chronic  elfusion  into  the  sheath  of  a tendon 
without  any  manifest  signs  of  inflammation,  though  it  is  usually  regarded  as  a 
very  chronic  inflammatory  process  analogous  to  chronic  synovitis  of  a joint.  It 
is  met  with  chiefly  in  the  palm  of  the  hand,  and  the  dorsum,  sole,  or  inner  side 
of  the  foot.  It  may  often  attain  a very  considerable  size,  and  then  usually 
becomes  irregular  in  shape,  owing  to  several  tendons  being  implicated  by  it. 
Often,  in  this  form  of  ganglion,  the  sheath  is  thickened  as  well  as  dilated  ; 
and  the  contained  fluid  is  clear  and  yellowish,  though  usually  thinner  than  in 
the  simple  ganglion.  The  sheath  itself  is  vascular,  and  lined  by  a red,  fringed, 
and  velvety  membrane  : the  fluid  may  then  be  dark  and  bloody,  and  contain 
masses  of  bulf-coloured  fibrine  or  a large  number  of  granular  bodies,  like  those 
met  with  in  certain  forms  of  enlarged  bursae.  The  appearance  of  a so-called 
compound  ganglion  at  the  wrist  may  in  some  cases  be  the  first  indication  of 
disease  of  the  bones  of  the  carpus,  as  the  synovial  sheath  comes  in  close  contact 
with  the  bones.  In  a case  lately  in  University  College  Hospital,  the  compound 
ganglion,  which  contained  melon-seed  bodies,  was  apparently  cured  by  antiseptic 
drainage.  Some  months  after  caries  of  the  carpus  manifested  itself,  necessi- 
tating excision  of  the  wrist- joint. 

Treatment. — A ganglion  situated  in  the  palm  of  the  hand,  and  extending 
under  the  annular  ligament  some  little  distance  up  the  flexor  tendons  of  the 
forearm,  is  a very  troublesome  disease.  Syme  recommended  that  the  sac  should 
be  laid  open,  and  the  annular  ligament  divided.  This  seems  to  me  an  unne- 
cessarily severe  procedure  ; and  I have  in  several  instances  cured  the  affection 
by  milder  means  ; in  one,  by  injecting  a small  quantity  of  tinctm’e  of  iodine 
into  the  cyst  through  a puncture  in  the  palm,  and  in  two  or  three  other  cases 
by  the  use  of  the  seton.  The  seton  is  most  easily  introduced  by  squeezing  the 
fluid  from  the  palm  into  the  sheaths  of  the  flexor  tendons  above  the  wiist, 
making  a puncture  into  these,  and  then  pushing  an  eyed  probe  armed  with 
two  or  three  threads  along  the  tendons  under  the  annular  ligament  into  the 
centre  of  the  palm,  where  it  is  to  be  drawn  out  tluough  a small  incision  made 
down  upon  it.  The  seton  threads  may  be  soaked  in  carbolic  acid  and  lotion, 
and  the  operation  and  di’essing  conducted  on  antiseptic  principles  to  avoid 
excessive  suppuration,  or  an  india-rubber  drainage  tube  may  be  substituted  for 
the  silk  thread.  Compound  ganglia  in  other  situations  must  be  treated  on 
similar  principles. 

DISEASES  OP  MUSCLES. 

The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any  kind. 
Fatty  Degeneration  of  muscle,  as  met  with  in  surgical  practice,  is  usually 
the  result  of  want  of  use.  In  such  cases,  the  muscular  fibres  are  merely 
atrophied,  and  the  fat,  which  resembles  normal  adipose  tissue,  is  accumulated 
betAveen  them.  Such  a condition  is  recovered  from  if  the  cause  of  the  want  of 
use  be  removed.  True  fatty  degeneration,  in  Avhich  the  protoplasm  of  the 
muscular  fibres  undergoes  conversion  into  fat-granules,  is  not  common  in  the 
voluntary  muscles.  Ossification  of  Muscles,  that  is  to  say,  gradual 
atrophy  of  the  muscular  fibres  with  the  development  of  the  bone  from  the  con- 
nective tissue  betAveen  them,  has  been  met  AA'ith  in  very  rare  cases  in  the  muscles 
of  the  back.  Inflammatory  Affections  are  usually  sccondar}%  the  muscle 
being  implicated  by  extension  from  surrounding  parts.  Diffuse  inflammation 
of  the  voluntary  muscles  AAuth  disseminated  abscesses  has  been  observed  in 
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pyjcmia.  Abscesses,  as  vre  have  already  seen  in  psoas  abscess,  may  enter  the 
sheaths  of  muscles  and  cause  considerable  destruction  of  tissue.  “ Rheumatic 
inflammation  ” of  muscles  is  met  with  as  lumbago,  intercostal  rheumatism,  &c., 
but  of  the  exact  nature  of  the  process  we  know  but  little. 

SypMlitic  Disease  of  Muscles  has  been  already  described  (Vol.  I.,  p. 
1118).  It  occurs  as  diffuse  sclerosis  of  the  muscle  or  gummata.  Gummata 
have  been  met  with  in  the  triceps,  vastus  externus,  sterno-mastoid,  and  many 
other  muscles,  but  especially  in  those  of  the  tongue.  They  grow  slowly, 
infiltrate  suiTounding  parts  and  soften  if  not  relieved  by  treatment.  They 


Fig.  605. — Back  View  of  Tumour,  sliowing  Sartorius  Fig.  606. — Front  View  of  Tumour,  laid  open 

Muscle.  and  sliowing  Sartorius,  a. 

are  not  unfrequently  multiple.  They  are  accompanied  by  aching  pain,  and 
stiffness  of  the  affected  muscle.  They  derive  their  importance  chiefly  from 
their  resemblance  to  some  of  the  tumours  to  be  immediately  described,  which 
has  occasionally  led  to  their  being  cut  out.  The  diagnosis  is  effected  by  the 
history  of  syphilis,  the  slow  growth  and  hardness  of  the  tumour,  its  subsequent 
softening,  and  the  pain  at  night.  They  disappear  or  diminish  rapidly  under 
iodide  of  potassium. 

Tumours  of  Muscle. — Primary  tumours  of  muscle  are  not  common.  The 
growths  met  with  arc  the  various  forms  of  sarcoma,  sometimes  containing 
much  fibrous  tissue  (fibro-sarcoma),  sometimes  soft  (round-celled  or  spindle- 
celled  sarcoma),  chondromata,  myxomata,  fibromata,  nmvoid  growths,  and 
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hydatid  cysts.  Primary  ‘carcinoma  of  muscle  never  occurs.,  Teevan  collected 
with  much  industry  the  particulars  of  02  cases  of  tumoui-s  of  muscles  of  all 
kinds  ; about  one-third  of  these  were  soft  sarcomata,  10  were  described  as 
fibrous,  8 cystic,  5 hydatid,  and  5 nasvoid.  Malignant  sarcomata  are  most 
common  according  to  my  experience  in  the  lower  limb.  When  the  upper 
limbs  are  affected,  the  muscles  that  have,  according  to  Teevan,  been  most 
frequently  attacked  are  the  pectoralis  major,  deltoid,  and  biceps.  The  muscles 
of  the  trunk  and  neck  are  seldom  diseased,  with  the  exception  of  the  rectus 
abdominis,  which  appears  to  be  very  liable  to  tumours. 

Of  twelve  consecutive  cases  that  I have  had  under  my  care  in  which  tumours 
of  different  kinds  developed  primarily  in  muscular  tissue,  the  following  are  the 
particulars.  The  first  case  was  that  of  a woman  about  48  years  of  age,  in 
whom  a fibro-cystic  tumour,  as  large  as  a cocoa-nut,  developed  in  connection 
with  the  tensor  vaginm  femoris,  forming  a large  mass,  which  I dissected  out 
readily  from  over  the  hip.  The  second  case  was  that  of  a lad  about  18,  in 


Fig.  607. — Malignant  Tumoui-  in  Sole. 


Fig.  608. — Section  of  Foot,  showing  situation  of  Tumour. 


whom  a cystic  tumour,  as  large  as  a foetal  head,  thick  walled,  and  containing 
clear  fluid,  developed  in  the  substance  of  the  adductor  brevis  of  the  thigh,  from 
which  it  was  dissected  out  with  no  little  difficulty,  and  with  a fatal  result.  The 
third  case  was  that  of  a man  from  whom  the  accompanying  drawings  are  taken 
(Figs.  604,  605,  606),  in  whom  a fibro-sarcoma  developed  within  the  sheath  of 
and  in  the  substance  of  the  sartorius  muscle  of  the  left  thigh,  in  consequence 
of  a strain.  After  growing  slowly  for  about  six  years,  it  had  attained  the  size 
of  a child’s  head,  when  I removed  it,  together  with  seven  or  eight  inches  of 
the  muscle  from  the  inside  of  the  sheath  of  which  it  had  originated,  and  with 
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which  it  was  closely  incorporated.  The  sheath  of  the  femoral  vessels  which 
was  exposed  for  a considerable  extent,  was  luiatlccted  by  the  disease.  Recur- 
rence took  place  in  less  than  twelve  months  in  the  cicatrix,  and  when  the 
secondary  tumour  had  attained  the  size  of  an  ostrich’s  egg,  it  was  removed,  the 
patient  making  a good  recovery  ; but  the  disease  again  returned,  and  even- 
tually proved  fatal.  The  fourth  case  was  that  of  a man  aged  about  forty,  in 
the  sole  of  whose  foot  a cystic  tumour,  about  as  large  as  a goose’s  egg,  was  de- 
veloped, springing  ii-om  the  flexor  brevis  digitorum.  This  was  carefully  dis- 
sected out ; but  in  a few  months  the  patient  returned,  with  a solid,  elastic, 
rapidly  growing  tumour,  evidently  a malignant  sarcoma,  developed  in  the 
cicatrix  (Fig.  607).  The  foot  w'as  amputated,  and  on  section  the  mass 
proved  to  be  a soft  sarcoma,  and  to  have  developed  from  the  muscular  struc- 
ture just  named  (Fig.  608). 

In  three  cases  the  tumours  were  hydatid.  In  one  patient,  a young  woman, 
the  disease  was  seated  in  the  deltoid  ; in  another,  a medical  man,  about  .50 
years  of  age,  the  tumour  was  seated  at  the  outer  edge  of  the  latissimus  dorsi ; 
and  the  third  was  a gentleman  about  60  years  old,  in  whose  biceps  the  disease 
commenced.  In  each  of  these  cases,  excision  of  the  tumour  was  successfully 
practised. 

In  the  eighth  case  the  tumour  Avas  an  enchondroma  in  the  tibialis  anticus. 
I have  seen  tAA-o  other  cases  of  enchondroma  in  muscles  : one  situated  in  the 
vastus  externus  of  the  thigh  ; the  other  in  connection  with  the  pectoral  muscle. 
The  ninth  case  was  a sarcoma  of  the  rectus  femoris  in  a man  aged  21,  which  I 
excised  ; the  tenth,  a malignant  growth  in  the  anterior  abdominal  Avail  in  an 
elderly  gentleman  ; the  eleventh,  a soft  sarcoma  of  the  muscles  of  the  calf  in 
a middle-aged  lady,  for  Avhich  amputation  AA^as  practised  ; and  the  twelfth,  a 
sarcoma  of  the  fore-arm  in  a lad. 

Tumours  developing  primarily  in  the  intermuscular  areolar  planes  are  of 
very  common  occurrence  ; but  these  are  very  different  from,  and  must  not  be 
confounded  with,  true  tumours  of  muscle. 

The  Treatment  of  these  various  muscular  tumours  must  be  considered  on 
ordinary  surgical  principles.  When  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous,  erectile,  or  enchondromatous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  Avhich  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

When  they  are  malignant,  amputation  of  the  limb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  generally  the  only  resource  : partial 
operations  are  usually  Avorse  than  useless,  as  they  are  followed  by  a speedy 
recurrence.  Teevan  has  made  the  ingenious  suggestion  of  applying  to 
malignant  tumours  of  muscle  the  same  rule  of  practice  that  guides  us  in 
operations  on  bones  similarly  affected  ; viz.,  to  remove  the  Avhole  of  the  organ 
that  is  the  seat  of  disease,  excising  the  entire  muscle  from  its  origin  to  its 
inseition,  and  thus  eliminating  from  the  system  the  whole  of  the  morbid  mass, 
which  Avill  be  confined  Avithiu  its  sheath — a structure  that  for  a long  time 
resists  the  outAvard  pressure  of  a morbid  groAvth.  The  suggestion  is  founded 
on  correct  pathological  principles  ; the  only  objection  to  it  is  its  difficulty  of 
application  in  actual  practice — there  being  fcAV  muscles  so  situated  that  they 
could  Avith  8{ifety  be  completely  extirpated. 
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DEFORMITIES. 


LATEEAL  CUEVATUEE  OF  THE  SPINE. 


This  affection,  on  account  of  the  frequency  of  its  occurrence,  the  deformity 
it  occasions,  the  tediousness  and  uncertainty  of  its  cure,  has  received  a good 
deal  of  attention  from  various  Surgeons  ; and  much  has  been  written  on  it  by 
those  who  have  specially  devoted  themselves  to  its  treatment ; yet  the  whole 
of  its  pathology  and  management  lie  in  a very  narrow  compass. 

Lateral  curvature  of  the  spine  most  commonly  commences  at  an  early 
period  of  life,  usually  between  the  ages  of  twelve  and  eighteen — seldom  before 

the  one,  and  not  very  commonly  after  the  other. 
Grirls  are  most  frequently  the  subjects  of  this 
deformity,  which  but  rarely  occurs  in  boys.  It 
appears  to  consist  simply  in  a relaxation  of  the 
muscles  and  ligaments  of  the  spine ; in  conse- 
quence of  which  the  vertebral  column,  being  no 
longer  able  to  support  the  weight  of  the  head, 
neck,  and  shoulders,  becomes  curved  to  one  side, 


Fig.  609. — Lateral  Curvature  and 
Rotation  of  Si)ine. 


Fig.  610. — Outline  of  Double 
Lateral  Curvature. 


Fig.  611.— Quadruple 
Curve. 
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a corresponding  deviation  taking  place  in  the  opposite  direction  at  a lower  J 
portion  of  the  spine,  in  order  to  preserve  the  equilibrium  between  the  two  : A 
sides  of  the  body  (Figs.  GOO,  610).  The  first  curve  usually  takes  place  in  the  | 'i 
upper  or  middle  dorsal  region,  the  convexity  tending  towards  the  right  side  ; | I 
the  second,  or  compensating  cm’ve,  occurs  in  the  lumbar  region,  the  convexity  j 
looking  towards  the  left.  In  some  instances  there  is  a quadruple  curve 
(Fig.  Gil).  At  the  same  time  that  these  lateral  curves  take  place,  there  is  , \ 
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a tendency  to  rotation  of  the  bones  of  the  spine  upon  one  another,  in  such  a 
way  that  the  bodies  of  the  vertebra3  forming-  the  dorsal  curve  are  twisted 
slightly  to  the  right,  while  those  which  enter  into  the  formation  of  the  lumbar 
curve  are  turned  slightly  to  the  left  (Fig.  609).  This  twist  is  sometimes 
slight ; but  in  other  instances  it  is  veiy  marked,  so  that  there  is  a double 
displacement — lateral  and  rotatory. 

On  examining  the  bones  and  intervertebral  fibro-cartilages  after  death,  even 
in  cases  of  very  considerable  distortion,  no  disease  will  appear  in  them ; except, 
perhaps,  that  the  bodies  of  some  may  have  been  slightly  compressed  where 
they  forai  the  principal  concavity  of  the  arch.  The  ligaments  appear  to  be 
stretched,  relaxed,  and  somev^hat  weakened  ; and  the  muscles  are  usually  pale, 
flabby,  and  apparently  wanting  in  power. 

Mechanism. — From  a consideration  of  the  pathology  of  this  affection,  its 
mechanism  becomes  sufficiently  apparent.  The  spinal  column,  being  com- 
posed of  a number  of  separate  bones,  possesses  no  firmness  in  itself,  or  power 
of  self-support,  but  is  maintained  in  the  erect  position  by  the  close  manner  in 
which  its  separate  elements  are  knit  together  by  ligamentous  and  muscular 
structures,  and  by  the  way  in  which,  when  thus  bound  together  as  a whole,  it 
is  supported  on  each  side  by  the  strong  mass  of  the  erector  spinse  and  its  pro- 
longations. The  proper  tension  of  these  liga- 
mentous supports  and  muscular  masses  is  espe- 
cially necessary  for  it  to  maintain  the  weight  of 
the  head  and  shoulders,  which  is  thrown  on  the 
cervical  and  the  upper  portion  of  the  dorsal 
spine.  If,  from  any  cause,  the  ligaments 
become  relaxed,  and  the  muscles  lose  their  tone, 
or  if  the  weight  of  the  upper  part  of  the  body 
increase  disproportionately  to  the  augmentation 
in  the  strength  of  the  ligaments  and  muscles 
that  support  the  spine,  the  vertebral  column 
will  necessarily  give  way  under  the  pressure  to 
which  it  is  subjected  in  a direct  line  from  above 
downwards,  and  will  consequently  become 
curs*ed.  Most  commonly,  indeed  almost  in- 
variably, this  takes  place  in  a lateral  direction, 
the  spine  yielding  more  readily  in  this  than  in 
any  other.  In  some  rare  cases,  however,  the 
lower  portion  of  the  cervical  or  the  upper  dorsal 
region  will  project  backwards  in  an  arched  manner,  constituting  the  disease 
termed  Kyphosis  (Fig.  612)  ; and  in  other  cases,  of  still  less  frequent 
occurrence,  there  may  be  incurvation  of  the  spine  in  the  dorso-lumbar  region, 
giving  rise  to  Lordosis  (Fig,  613). 

The  directions  in  which  these  various  curves  take  place  are  exaggerations  of 
the  natural  inclination  of  the  spinal  column.  In  lateral  curvature,  the  chief 
convexity  takes  place  towards  the  right  side,  causing  a projection  of  that 
shoulder  which  in  most  right-handed  people  is  somew'hat  more  prominent  than 
the  other.  In  h/phosis,  the  excurvation  takes  place  in  the  lower  cervical  and 
upper  dorsal  regions,  which  arc  naturally  prominent  ; and,  in  loi'dosis,  the  in- 
curvation is  most  marked  in  the  lumbar  region,  in  which  there  is  naturally  a 
curve  forwards. 


Fig.  612.— 
K}i>hosis. 


Fig.  613.— 
Lordosis. 
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Causes. — These  various  kinds  of  deformity,  as  has  already  jjeeii  stated, 
usually  commence  in  girls  about  the  age  of  puberty  ; at  a time  of  life  when  the 
tonicity  of  the  muscular  system  not  unfi-equently  becomes  lessened  by  the 
occurrence  of  aiimmia  and  those  states  of  impaired  health  that  so  frequently 
attend  the  establishment  of  the  uterine  function  ; and  before  the  osseous  and 
ligamentous  structures  of  the  body  are  fully  developed.  At  this  period  of  life, 
also,  it  frequently  happens  that  the  spine  becomes  rather  suddenly  elongated 
by  a rapid  increase  in  growth ; or  that  it  becomes  overweighted  by  the 
body  developing,  and  the  shoulders  and  bust  becoming  unduly  stout  and 
expanded.  Indeed,  so  frequent  is  the  occurrence  of  a certain  degree  of  lateral 
curvature  of  the  spine  from  these  various  causes,  about  the  age  of  puberty  in 
girls,  that  few  escape  a tendency  to  deviation  ; of  so  slight  a kind,  however, 
as  not  to  admit  of  recognition  as  a disease.  But  if  this  tendency  be  increased 
by  injurious  habits,  amongst  which  are  all  one-sided  postures  in  which  the 
body  is  twisted,  as  in  playing  certain  games,  some  musical  instruments,  or  in 
leaning  over  a table  in  drawing  and  writing,  the  slight  deviation  may  rapidly 
increase  until  it  assume  the  true  characters  of  lateral  curvature.  Girls  who 
grow  too  rapidly  are  especially  predisposed  to  lateral  curvature.  Their 
strength  does  not  keep  pace  with  their  growth.  The  feet,  ankles,  or  knees 
often  give  way,  and  the  spine  inclines  to  one  side.  But  lateral  curvature  is 
common  also  in  girls  of  a totally  different  make.  Yoimg  women  of  a short 
and  thick  build,  in  whom  the  bust  and  shoulders  become  largely  and  early 
developed,  are  very  liable  to  lateral  curvature.  In  them  too  great  a weight  is 
tln’own  on  the  spine  before  its  osseous  and  ligamentous  structures  are  suffi- 
ciently developed  and  solidified  to  enable  it  to  support  this  burden.  I do  not 
think  that  there  is  any  evidence  to  show  that  this  is  either  a strumous  or  a 
rickety  affection ; indeed,  so  far  as  my  observation  goes,  I should  certainly 
say  that  strumous  girls  are  less  liable  to  the  disease  than  those  of  a nervous 
temperament ; and  it  occurs  at  an  age  at  which  rickets  is  practically  unknown. 
Amongst  the  more  common  predisposing  causes  must  undoubtedly  be  reckoned 
the  sedentary  occupations  and  enervating  habits  commonly  encouraged 
in  girls  in  the  wealthier  ranks  of  life,  which,  by  preventing  due  muscular 
development,  at  the  same  time  that  they  induce  a general  loss  of  tone  in 
the  system,  may  directly  occasion  the  disease.  In  gromng  lads,  lateral 
curvature  may  be  produced  by  a habitually  maintained  faulty  position,  as  in 
sitting  too  long  at  the  desk,  or  in  following  certain  occupations.  An 
inequality  in  the  focal  length  of  the  vision  of  the  two  eyes  is  another  very 
common  predisposing  cause  of  lateral  curvature,  the  patient  habitually  twist- 
ing the  body  forwai-d  on  the  side  of  the  defective  eye,  so  as  to  endeavour  to 


accommodate  the  vision  of  it  to  that  of  the  stronger  one.  That  the  real  cause 


i 


of  lateral  curvatm’e  of  the  spine  is  to  be  found  in  faulty  habits  of  life,  and  not  in 
sex,  is  evidenced  by  the  rarity  of  the  affection  amongst  girls  of  the  labouring 
class,  as  compared  with  its  frequency  amongst  those  of  the  wealthier  ordei's  of 
society. 

The  causes  of  the  antero-posterior  curves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient ; either  giving  rise  to  an  habitual  stoop,  and  thus 
laying  the  foundation  for  kyphosis,  or  throwing  too  great  a weight  on  the  loins, 
and  thus  giving  rise  to  lordosis.  Myopia  and  other  impairments  of  vision 
causing  the  person  so  affected  to  stoop,  in  order  to  bring  the  page  nearer  the 
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eye  in  reading,  is  a common  cause  of  round  shoulders,  and  in  more  extreme 

degrees  of  kyphosis.  _ . , 

Signs  of  Lateral  Curvature. — The  signs  of  this  affection,  when  it  is  well 
marked,  are  distinctly  obvious.  The  serpentine  character  of  the  curve,  its 
double  nature,  the  convexity  on  one  side  usually  looking  to  the  right  shoulder, 
and  on  the  other  to  the  left  loin,  will  render  its  nature  evident.  Most  com- 
monly it  commences  in  a gradual  manner,  the  first  condition  that  attracts 
attention  being  the  prominence  of  the  right  scapula,  which  is  supposed  to  be 
“ oTowiiio-  out  ; ” or  the  sterno-clavicular  articulation  on  the  same  side,  or 
some  of  the  cartilages  of  the  ribs,  have  been 
observed  to  project.  Whenever  the  Surgeon 
is  consulted  for  such  symptoms,  he  should  at 
once  examine  the  spine,  which  he  will  gene- 
rally find  to  have  an  inclination  to  the  right 
side.  In  the  early  stages  of  the  disease,  when 
the  de\nation  is  not  very  distinctly  marked, 
the  readiest  mode  of  determining  it  is  to  let 
the  patient  stand  upright,  taking  care  that 
the  feet  are  well  placed  together,  and  that  the 
attitnde  is  not  forced  but  natural ; the  Surgeon 
should  then  run  his  finger  down  the  back 
from  one  spinous  process  to  another,  touching 
each  as  he  passes  it  with  a pen  dipped  in  ink  ; 
in  this  way,  when  he  has  reached  the  lower 
part,  he  will  have  mapped  out  the  course  of 
the  vertebral  column,  and  thus  may  see  at  a 
glance  the  nature  and  extent  of  its  displace- 
ment. At  the  same  time,  he  will  probably 
observe  that  the  two  hips  do  not  exactly 
correspond,  the  left  being  somewhat  thrown 
out.  Yery  commonly  there  is  a good  deal  of 
neuralgic  tenderness  about  the  spine,  consti- 
tuting the  ordinary  irritable  or  hysterical  spine,  and  at  this  early  stage  there 
may  be  amemia  and  symptoms  of  impaired  nutrition. 

As  the  disease  advances,  the  curvature  becomes  more  marked,  and  at  the  same 
time,  owing  to  torsion  of  the  column,  assumes  a slightly  angular  character 
where  most  convex.  The  ribs  on  the  right  side  are  thrown  out  and  bulging, 
and  carry  up  the  scapula  with  them,  whilst  those  on  the  left  are  sunk  and  de- 
pressed (Fig.  G14).  • In  fact,  the  whole  of  the  right  side  of  the  chest  and  body 
partakes  in  the  projection  of  the  spine  on  that  side,  and  thus  adds  much  to 
the  general  deformity  ; whilst  the  left  side  of  the  chest  is  correspondingly 
hollowed  and  sunk  in.  When  the  disease  has  advanced  to  this  stage,  general 
debility,  emaciation,  and  pallor  come  on ; the  nutrition  of  the  body  being 
impaired,  partly  by  the  compression  to  which  the  thoracic  and  abdominal 
organs  are  subjected,  and  partly,  doubtless,  by  irritation  of  the  siiinal  cord 
induced  by  the  curvature. 

During  the  early  part  of  the  disease,  the  spine  preserves  its  flexibility  ; and 
whilst  the  cuiwe  is  still  recent,  and  the  patient  young,  if  the  weight  of  the 
head  and  shoulders  be  taken  off,  it  will  at  once  resume  its  straight  direction. 
Thus,  if  the  patient  be  lifted  off  the  ground  by  raising  her  up  with  the  hands 


Fig.  614. — Lateral  Curvature  of  Spine. 
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under  the  axillae,  or  if  she  be  laid  down  on  her  face  on  a flab  couch,  the  back 
will  foil  into  a straio-ht  position,  or  may  readily  be  made  to  do  so  by  slight 
traction.  After  the  disease  has  existed  for  some  time,  or  if  the  patient  have 
passed  that  age  at  which  consolidation  of  the  bones  and  ligaments  is  com- 
pleted, the  distortion  will  continue  permanently,  in  whatever  position  she 
may  bo  placed.  This  is  not  only  owing  to  the  deformity  of  the  spine, 
but  to  the  ribs,  and  ligamentous  and  muscular  structures  generally  of  the 
trunk,  having  become  distorted,  shortened,  and  fixed  in  their  abnormal 
position. 

Teeatment. — The  treatment  of  lateral  curvature  of  the  spine  should  be 
conducted  on  rational  principles  ; and,  when  divested  of  the  mystery  with 
Avhich  some  interested  specialists  have  surrounded  it,  it  becomes  as  simple  as 
that  of  any  other  chronic  surgical  affection  of  the  bones,  joints,  or  muscles. 
There  are  three  principles  of  treatment  that  require  to  be  carried  out  in  the 
management  of  these  cases.  The  first  is  the  improvement  of  the  general  health, 
— unless  this  be  effected,  nothing  can  be  done  ; the  second  is,  to  strengthen 
the  muscles  of  the  spine  ; and  the  third,  to  take  away  as  much  as  possible  the 
weight  of  the  head,  neck,  and  upper  extremities. 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  a course 
of  aloetics  for  the  regulation  of  the  uterine  function,  is  of  great  moment ; at 
the  same  time,  a nourishing  diet  of  animal  food  should  be  allowed,  and  the 
patient  encouraged  to  take  exercise  in  the  open  air.  By  these  means  the 
nutrition  of  the  system  will  be  improved,  and  the  tone  of  the  muscles  restored. 
The  muscular  power  may  be  more  directly  strengthened  by  having  the  back  well 
sponged  with  salt  or  vinegar  in  cold  water  every  morning,  and  methodically 
rubbed  from  top  to  bottom.  The  friction  should  be  applied  principally  to  the 
erector  spinm  muscles  and  their  prolongations  on  each  side  of  the  vertebral 
column,  and  may  be  done  either  with  the  naked  hand,  or  with  some  slightly 
stimulating  embrocation.  At  the  same  time,  if  the  patient’s  strength  vdll  permit 
it,  but  not  otherwise,  the  use  of  the  hand-swing  may  be  allowed,  or  calisthenic 
exercises  practised,  and  swimming  learnt  ; by  it  the  back  is  straightened,  and 
its  muscles  braced  more  effectually  than  in  any  other  exercise  ; these  exercises, 
however,  should  not  be  continued  if  they  induce  a feeling  of  fatigue  or  ex- 
haustion. Whilst  this  plan  is  being  persevered  in,  the  patient  should  be  made 
to  lie  recumbent  for  a few  hours  daily,  sitting  or  standing  as  little  as  possible. 
By  these  means,  assiduously  continued  for  some  length  of  time,  the  muscles  of 
the  back  may  be  strengthened,  and  increase  of  the  deformity  prevented  ; 
and  in  this  way  the  slighter  cases  of  lateral  curvature,  those  in  which  there  is 
a tendency  to  rather  than  a full  development  of  the  disease,  may  be  cured. 
Should  the  focal  length  of  the  two  eyes  vary  materially,  this  must  be  corrected 
by  the  use  of  proper  glasses.  All  faulty  habits  must  be  corrected — one-handed 
games  laid  aside — in  writing  or  drawing  a sloping  desk  should  be  used,  to 
which  the  child  should  sit  squarely.  If  the  girl  rides,  she  should  learn  to  ride 
alternately  on  the  off  and  near  sides. 

In  slight  cases  of  lateral  curvature,  great  evil  may  be  occasioned  and  the 
deformity  increased  by  the  unnecessary  employment  of  cumbersome  machinery. 
The  heavy  apparatus  that  is  often  applied  to  growing  girls  overpowers  and 
compresses,  rather  than  supports  and  directs  the  imperfectly  developed  and 
still  yielding  skeleton.  By  the  use  of  complicated  machines  the  muscles  of  the 
back  become  weakened  and  atrophied  from  disuse  ; the  pelvis  is  compressed 
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and  contracted  ; and  those  very  evils  arc  produced  by  the  mechanician  which  it 
is  the  object  of  the  Surg-eon  to  avert  or  correct. 

'When  the  affection  is  further  advanced,  though  the  spine  still  continue 
flexible,  if  there  be  dcci<led  projection  of  the  ribs  on  one  side,  and  the  shoulder 
and  hip  be  prominent,  Avith  apparent  difference  in  the  length  of  the  limbs,  and 
much  impairment  of  the  general  health,  more  decided  measures  of  treatment 
must  be  had  recourse  to.  In  these  cases,  as  in  those  just  described,  the  con- 
stitutional powers  must  be  carefully  attended  to  on  ordinary  medical  principles  ; 
iron,  and  good  living,  with  fresh  air,  being  the  basis  of  the  treatment.  At  the 
same  time  that  we  endeavour  to  improve  the  strength  of  the  system  in  this 
way,  and  that  of  the  muscles  of  the  back,  especially  by  cold  bathing  and  fric- 
tions, it  is  essential  to  adopt  means  to  take  off  the  weight  of  the  head  and 
shoulders,  and  to  prevent  its  continuing  to  keep  up  and  to  increase  the 
deformity.  This  may  be  done  in  two  Avays  : by  keeping  the  patient  in  the 
recumbent  position,  or  by  alloAAung  her  to  go  about,  Avearing  proper  supports. 

The  recumbent  position  in  the  treatment  of  lateral  curvature  of  the  spine, 
though  a valuable  means  as  an  adjunct  to  other  measures,  has  been  greatly 
abused,  by  being  employed  as  an  exclusive  plan.  This  should  not  be,  except 
when  the  patient  is  unable  to  stand  or  walk  with  comfort,  as  happens 
in  extreme  cases,  AAdien  it  may  be  necessary  to  confine  her  for  a time  to 
this  position,  until  the  proper  muscular  poAver  has  been  restored  by  the  syste- 
matic use  of  electricity  or  other  means.  These  instances,  however,  are  very 
rare  ; too  much  so  to  constitute  the  rule  in  the  treatment.  Whenever  the 
recumbent  position  is  employed,  the  prone  seems  to  me  far  preferable  to  the 
supine,  for  reasons  mentioned  when  speaking  of  angular  curvature  of  the 
spine  (p.  428)  ; and  the  best  couch  for  the  purpose  is  certainly  Verral’s. 
The  patient  should  be  kept  on  this 
during  the  intervals  of  exercise,  not 
being  allowed  to  sit  even  at  meals  or 
to  stand  ; she  will  A’ery  soon  become 
accustomed  to  a position  that  at  first 
appears  constrained,  and  Avill,  pro- 
bably, speedily  be  able  to  sleep  in  it. 

The  Mechanical  Contrivances 
constructed  for  the  purpose  of  taking 
the  weight  of  the  head,  neck,  and  upper 
extremities  off  from  the  Aveakened 
spine,  are  of  A'ery  various  forms,  and 
have  had  much  ingenuity  expended  in 
their  construction.  They  all  have  three 
principal  objects,  however  much  their 
details  may  A^ary  ; viz.  : 1,  to  form  a 
broad  basis  of  support  round  the  pelvis, 
by  means  of  a strong  AA  ell-fitting  band  ; Fig.  ciS. — Spinal  support  for  Ijiter.il  curvature. 
2,  to  carry  off  the  Aveight  of  the  head 

and  upper  extremities  from  the  spine  by  means  of  lateral  crutches,  which 
transmit  it  to  this  band  ; and  3,  to  influence  the  couA'exities  of  the  spinal 
curve  by  means  of  movable  plates,  acted  upon  by  rack-and-pinion  or  screw 
power.  The  best  of  these  mechanical  coutriArances  for  supporting  the  Aveight 
of  the  head  and  shoulders,  is  the  apparatus  represented  in  the  accompanying 
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woodcut  (Fig.  G15).  By  it  the  projection  of  the  right  shoulder  may  be 
gradually  brought  down,  the  left  one  raised,  and  the  weight  of  the  whole  of 
the  upper  part  of  the  body  supported.  By  this  contrivance  alone,  properly 
and  carefully  adjusted  to  the  condition  of  the  defonnity,  nlost  patients  may  be 
treated  without  the  necessity  of  any  confinement  whatever  ; the  spine  being 
by  degi’ees  restored  to  its  proper  direction  by  veiy  gradually  increasing  the 
pressure  and  support  of  the  instrument,  at  the  same  time  that  the  general 
health  is  carefully  attended  to,  and  the  patient  has  the  benefit  of  good  air. 
At  first  the  instrument  need  be  worn  only  during  the  day,  but  after  a time  it 
should  be  kept  on  at  night  as  well.  In  long-standing  and  severe  cases  of 
lateral  curvature  of  the  spine,  when  its  flexibility  is  lost,  and  the  projection  of 
the  ribs  has  become  permanent,  a cure  cannot  be  expected,  nor  can  it  be 
brought  about  by  any  means  ; but  the  patient  will  derive  great  comfort  and 
support  from  the  use  of  this  excellent  instrument,  and  the  increase  of  the 
disease  may  thus  be  prevented.  Sayre’s  plaster  jacket  has  been  used  for  lateral 
curvature,  but  is  now  generally  condemned,  as  it  prevents  movement  com- 
pletely, and  thus  increases  the  weakness  of  the  muscles. 

The  treatment  of  Posterior  Excurvation  of  the  spine,  without  caries  or  other 
organic  disease  of  the  vertebral  column,  is  best  conducted  by  the  use  of  the 
instrument  here  figured  (Fig.  GIG),  which  is  constructed  essentially  on  the 
same  principles  as  that  for  lateral  curvature,  with  the  exception  that  the  back- 
plate  is  so  arranged  as  to  press  upon  the  projection,  and  thus  gradually  to 


Fig.  617.  — Spinal  Support  for 
Posterior  Incurvation. 


bring  it  into  proper  position.  In  cases  of  kyphosis  especially,  attention 
should  be  directed  to  the  sense  of  vision,  and  myopia  or  other  impairments 
should  be  corrected  by  the  use  of  glasses,  the  stoop  being  often  dependent 

on  near-sight.  n -n  i / a 

In  Posterior  Incurvation  the  apparatus  here  figured  (Fig.  617)  will  be  found 

the  most  useful  appliance.  In  fact,  all  these  varieties  of  spinal  cmvatiiie 
may  be  remedied  by  the  use  of  instruments  constructed  and  acting  on  the 
most  simple  mechanical  principles. 


DEFOBMITIES  OF  THE  NECK  AND  LIMBS. 

Various  defonnities,  such  as  squint,  wry-neclc,  and  chib-foot,  are  due  to  a 
disturbance  of  the  normal  equilibrium  that  exists  between  antagonistic  muscles 


CAUSES  OF  DEFORMITY  OF  NECK  AND  LIMBS.  497 


so  that,  by  the  paralysis  of  one  set,  or  by  tlie  spasmodic  action  of  the  otlier,  the 
proper  balance  of  power  is  lost,  and  the  limb  or  part  deviates  from  the  position 
that  is  natural  to  it,  being  drawn  aside  by  the  more  powerful  set  of  muscles. 
These  deformities  may  be  congenital,  or  they  may  be  acquired. 

The  primary  mischief  is,  in  many  cases  seated  in  the  nervous  system  ; in 
others,  but  more  rarely,  in  the  muscular.  The  ligaments  and  bones  become 
only  secondarily  altered  in  shape,  being  shortened  or  compressed  on  the  side 
towards  which  the  limb  or  part  inclines  or  is  drawn.  Fascite  also  become 
shortened  and  tense,  and  the  disused  muscles  are  apt  to  become  soft,  wasted, 
and  flabby.  The  contracted  muscle  after  a time  becomes  permanently  rigid 
and  shortened. 

Causes. — The  causes  of  these  deformities  are  veiy  various  ; but  they  may 
be  referred  to  the  following  heads. 

1.  Prolonged  Abnormal  Position  of  a limb,  as  in  an  mireduced  disloca- 
tion or  an  ankylosed  limb,  may  lead  to  permanent  deformity.  It  may  be  taken 
as  a general  pathological  law  that  ligaments,  fascite,  and  to  a less  extent 
muscles,  if  kept  for  a sufficient  length  of  time  in  a continuously  relaxed  state, 
become  shortened  to  accommodate  themselves  to  the  position  in  which  they 
have  been  placed,  and  thus  render  the  displacement,  which  originally  caused 
the  relaxation  permanent.  The  most  marked  example  of  this  is  seen  in  cases 
of  psoas  abscess,  in  which  the  patient  has  been  confined  to  bed  for  months 
before  death  with  the  knees  constantly  flexed.  After  a time  complete 
extension  becomes  impossible,  and  dissection  proves  that  this  is  due 
to  shortening  of  those  ligaments  that  are  relaxed  in  flexion.  A similar 
shortening  of  ligaments  or  fascim  may  occur  after  fractm-es,  if  the  parts  be 
kept  for  too  long  a time  in  one  position,  more  particularly  if  they  be  bound 
and  matted  together  by  the  pressure  of  tight  bandages.  There  is  no  danger 
however  of  such  a condition  being  developed  in  the  time  ordinarily  required 
for  the  treatment  of  a fracture.  Some  forms  of  congenital  club-foot  have  been 
supposed  to  be  due  to  a ])rolonged  abnormal  position  of  the  limb  dm’ing  intra- 
uterine life,  but  the  evidence  of  this  is  not  very  satisfactory. 

2.  Contraction  of  inflammatory  new  growths  or  of  tissues  which 
have  been  inflltrated  with  inflammatory  exudations,  is  a fruitful  cause 
of  deformities.  As  examples  may  be  mentioned,  the  contraction  of  the  cica- 
trices of  burns  in  any  part  of  the  body,  acquired  talipes  equinus  from  con- 
traction following  a deep-seated  abscess  in  the  calf,  and  contracted  knee  or  hip 
after  inflammation  of  the  joint. 

3.  Derangement  of  the  proper  antagonistic  action  of  certain 
groups  of  Muscles. — This  may  arise  from  a variety  of  causes. 

(a.)  The  Position  of  the  Limb  may  give  one  group  of  muscles  an  advantage 
over  their  opponents  ; thus  in  disease  of  the  knee,  the  flexed  position  gives  the 
flexor  muscles  an  advantage  over  the  extensors,  and  we  consequently  find  that 
the  head  of  the  tibia  becomes  after  a time  displaced  to  a greater  or  less  degree 
backwards  into  the  ham,  merely  by  the  tonic  contraction  of  the  muscles 
without  any  weakness  or  paralysis  of  their  opponents. 

(b.)  Paralysis  or  paresis  of  one  group  of  muscles,  the  contractility  of  their 
antagonists  continuing  normal  is  a common  cause  of  deformity,  as  the  relative 
balance  of  action  is  destroyed,  and  the  stronger  muscles  will  pull  the  part  over 
to  their  side.  The  causes  of  this  condition  may  be  in  the  muscles  themselves, 
in  the  nerve  supplying  them,  or  in  the  central  portions  of  the  nervous  system. 
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The  muscle  itself  is  seldom  the  seat  of  the  primary  lesion.  G.  V.  Poore  has 
pointed  out  that  a single  muscle  or  group  of  muscles  may  be  weakened,  and 
their  contractility  in  response  to  electricity  impaired  by  excessive  use  without 
sufficient  intervals  of  rest.  This  is  often  accompanied  by.  spasm  of  the  oppo- 
nent muscles,  sometimes  tonic,  but  more  often  clonic,  and  thus  deformity  may 
result.  This  is  not  however  a common  cause  of  actual  deformity. 

The  conductivity  of  a motor  nerve  is  frequently  abolished  by  wound,  injury, 
pressure  of  tumour,  exposure  to  cold,  or  neui-itis  from  other  causes.  A good  ' 
example  of  the  effects  of  lesion  of  a motor  nerve  in  producing  deformity  may  1 
be  seen  in  the  peculiar  condition  of  the  hand  and  foreann,  described  at  p.  -073, 
Vol.  I.,  as  resulting  from  paralysis  of  the  musculo-spiral  nerve  in  certain 
fractures  of  the  humerus.  In  paralysis  of  the  facial  neiwe  from  cold  the  face  ^ 
is  distorted  by  being  drawn  to  the  sound  side.  Internal  squint  may  result 
from  paralysis  of  the  sixth  nerve  from  pressure  upon  it  as  it  enters  the  orbit, 
the  external  rectus  losing  its  power  and  the  eye  being  drawn  inwards  by  the 
action  of  its  antagonist,  the  internal  rectus. 

Disease  of  the  central  nervous  system,  more  especially  of  the  spinal  cord,  is  a 
frequent  cause  of  deformity,  which  is  very  common  in  infancy  and  early  child- 
hood, as  a consequence  of  Infantile  Paralysis.  This  disease  is  now  known  to  i 
be  due  to  inflammation  of  the  anterior  grey  cornua  of  the  cord.  At  first  i 
there  is  extensive  paralysis,  which  gradually  clears  up  as  the  acute  stage 
passes  off,  often  leaving  merely  a single  gToup  of  muscles  permanently  para- 
lysed, as  for  instance,  the  tibialis  anticus,  and  the  extensors  of  the  toes.  As 
the  result  of  this  the  foot  becomes  extended  by  the  unopposed  muscles  of  the  ; 

calf,  and  one  form  of  acquired  club-foot  is  produced.  Little  has  made  the  n 

important  observation  that  many  cases  of  deformity  in  infants  appear  to  be  c 
due  to  mischief  inflicted  on  the  base  of  the  brain  during  protracted  and  •) 
instrumental  labours. 

Another  example  of  defonnity  from  disease  of  the  central  nervous  system  is 
the  club-foot  and  occasionally  club-hand  also,  met  with  in  cases  of  encephalo- 
cele  or  spina  bifida. 

(c.)  Spasm  of  a muscle  or  group  of  muscles  also  may  give  rise  to  deformity,  | 
the  opponent  muscles  remaining  perfect  in  their  contractility,  but  being  over-  i 
balanced  by  the  continued  contraction  of  their  antagonists. 

Spasm  may  be  the  result  of  direct  irritation  of  the  central  nervous  system,  .r 
This  would  appear  to  be  the  case  in  some  forms  of  squint.  It  may  also  be  1 
reflex,  resulting  from  some  peripheral  irritation.  This  we  commonly  see  happen  j ( 
in  cases  of  contraction  occurring  from  the  cutting  of  teeth,  the  irritation  of  j ( 
worms  in  the  intestinal  canal,  in  the  so-called  hysterical  contractions  from  j i 
uterine  irritation,  &c.  From  aU  these  various  causes,  contraction  and  con-  ' £ 
sequent  deformity  may  arise.  In  some  cases  deformity  will  cease  after  ; ; 
removal  of  the  cause  ; but  in  other  instances,  in  which  it  has  been  of  long  ' v 
duration,  the  deformity  will  continue,  owing  to  the  muscles  havmg  fallen  into  s 
a kind  of  rigid  atrophy,  being  shortened  and  wasted. 

4.  When  deformity  has  arisen  the  lower  extremity  as  a consequence  of  any  n 
of  the  above  conditions,  it  becomes  gi’eatly  aggravated  by  the  weight  of  ilm  'i 
hotly  acting  on  the  deformed  limb.  This  we  see  especially  marked  in  old  f 
club-feet.  ; 

Treatment. — The  General  Treatment  of  deformity  consists  in  removing  ;?i 
the  cause  of  the  contraction  in  those  cases  in  which  it  is  dependent  oii  central  U 
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or  peripheral  disease  or  irritation  that  admits  of  remedy.  Thus,  if  squinting 
arise  fi’om  pressure  upon  the  brain,  the  eye  will  assume  its  straight  direction 
when  the  congested  vessels  are  relieved,  or  the  efl'used  fluid  absorbed  ; or  if  a 
contraction  of  the  hamstring  muscles  arises  from  the  in’itation  of  worms  in  the 
intestinal  canal,  a purgative  dose  may  cure  the  affection. 

Electricity  is  perhaps  the  most  valuable  agent  we  possess  for  the  treatment 
of  those  deformities  that  arise  from  paralysis  of  one  set  of  muscles  allowing 
those  that  retain  their  healthy  contractility  to  draw  the  parts  over  to  their 
side.  Thus,  for  instance,  if  the  muscles  supplied  by  the  external  poplitea 
nerve,  the  tibialis  anticus,  the  extensors  of  the  toes,  and  the  peronei — are 
paralysed,  so  that  the  muscles  of  the  calf,  the  tibialis  posticus,  and  the  flexors 
of  the  toes  di-aw  the  foot  into  the  position  of  Talipes  Equinus  and  Yarns,  the 
electricity  must  be  applied  to  the  former  group  of  muscles.  The  continuous 
cun’ent  will  be  found  the  most  efficient,  faradization  being  of  but  little  use  if 
degenerative  changes  have  commenced  in  the  paralysed  muscles.  In  the  case 
just  described  the  sponge  connected  with  the  positive  pole  should  be  tied  over 
the  external  popliteal  nerve  behind  the  head  of  the  fibula,  and  the  negative 
sponge  applied  freely  over  the  paralysed  muscles  till  the  skin  becomes  slightly 
reddened.* 

Friction  properly  applied  forms  a useful  adjunct  to  electricity,  and  great 
care  must  be  taken  to  keep  the  limb  warm  by  proper  clothing,  without  which 
the  other  treatment  will  be  of  little  avail. 

In  many  cases,  the  contraction  may  be  slowly  but  very  efiPectually  overcome 
by  the  use  of  suitable  apparatus,  having  a constant  elastic  or  tensive  action 
kept  up  by  means  of  bands  of  vulcanized  india-rubber  or  steel  springs.  The 
details  of  these  various  appliances,  though  belonging  to  the  department  of  the 
instrument-maker,  cannot  be  too  carefully  studied  by  the  Surgeon,  who,  after 
all,  in  order  to  guide  and  control  their  action,  must  be  thoroughly  conver- 
sant with  the  mechanical  principles  involved  in  their  construction.  In  many 
of  the  slighter  and  less  chronic  cases,  the  deformity  may  be  remedied  by  the 
employment  of  these  milder  means,  singly  or  conjoined  ; but  in  those  which 
are  congenital  or  more  permanent,  the  Division  of  the  Tendons  at  fault  is  the 
only  mode  of  restoring  the  natural  condition  of  the  part.  This  orthopczdic 
department  of  surgery  owes,  in  a great  measure,  its  existence  to  the  labours 
of  Delpech  and  Stromeyer,  and  its  perfection  to  those  of  Little,  Tamplin,  and 
Adams. 

Tenotomy. — By  tenotomy,  as  at  present  practised,  is  meant  the  subcu- 
taneous division  of  a contracted  tendon  by  means  of  a naiTow-bladed  knife 
(Figs.  018,  019,  020)  introduced  obliquely  through  a puncture  by  its  side. 
In  doing  this,  it  should  be  borne  in  mind  that  the  normal  anatomical  relations 
of  parts  are  often  a good  deal  disturbed  in  cases  of  deformity  : and  thus 
tendons  may  be  approximated  to  arteries  and  nerves,  from  which,  in  the  healthy 
condition  of  the  limb,  they  are  widely  separated. 

In  the  operation  of  tenotomy  the  knife  may  be  used  in  one  of  two  ways.  In 
the  majority  of  cases  the  tendon  may  be  most  conveniently  divided  by  in- 
troducing the  blade  beneath  it  sideways,  and  then  turning  the  edge  against 
it,  and  scratching  through  it  by  a kind  of  fine  sawing  movement,  the  handle  of 

* P'oT  (Intails  of  the  trentiiient  of  iniralysetl  imiHclnn  by  electricity,  I mint  refer  the  reader  to  special 
works  on  the  subject,  especially  " F.lectricity  in  Medicine  and  SurKery,”  by  G.  V.  Poore,  and  the  selection 
rrniii  the  Works  of  Uuchenne  (of  lioulogne),  published  by  the  Xcw  Sydenham  Society  in  18S4. 
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the  knife  being  used  as  a lever,  to  press  the  edge  against  the  tendon,  whilst 
it  is  made  tense  by  an  assistant.  The  second  way  is  to  pass  the  teno- 
tome superficially  to  the  tendon  between  it  and  tlie  skin,  and  then  to  turn 
the  edge  against  it  whilst  it  is  made  tight  by  an  assistant.  In  this  ])lan  the 
danger  of  Avounding  the  skin  is  avoided.  A drop  or  two  only  of  blood  is  lost 
in  the  operation  ; and,  as  the  divided  tendon  retracts  with  a kind  of  snap,  a 
gap  will  be  left  between  the  two  ends,  from  half  an  inch  to  an  inch  in  width, 
according  to  the  previous  amount  of  tension  in  the  part.  If  the  muscles 
have  been  contracted  for  some  years,  it  will  commonly  be  found  that  the 

fascias  in  the  neighbourhood  of  the  tendon  have 
become  rigid  and  unyielding,  forming  cords  or 
bands  stretching  across  from  the  side  of  the  gap. 
If  these  be  very  tense,  they  may  be  divided  in  the 
same  way  ; but  in  many  instances  it  will  be  found, 
after  the  lapse  of  a short  time,  that  they  will  yield 
by  stretching,  and  consequently  will  not  require 
division.  After  the  section  has  been  made,  the 
small  puncture  should  be  closed  with  a pad  of  lint 
and  a strip  of  plaster,  the  admission  of  air  into  the 
wound  being  carefully  guarded  against.  The  whole 
success  of  the  operation  depends  on  this.  Should 
air  enter,  spreading  inflammation  and  suppuration 
will  to  a certainty  be  set  up  ; whereas,  if  this  be 
avoided,  the  wound  will  heal  AAuthout  any  inflamma- 
tion beyond  that  caused  directly  by  the  injury. 
It  is  the  entry  of  air,  and  not  the  subcutaneous 
wound,  that  gives  rise  to  spreading  inflammation. 
Antiseptics  are  Avholly  unnecessary  in  tenotomy. 
Figs.  618, 619, 620.— Tenotomes.  If  the  subcutaueous  scction  be  done  with  the  most 

ordinary  care,  no  danger  of  suppuration  will  result. 
After  tenotomy  the  part  should  then  be  simply  bandaged  and  either  left  Avithout: 
any  apparatus,  or  supported  by  a splint  in  the  same  position  that  it  occupied 
before  the  tendon  was  cut,  no  attempt  at  extension  being  made  for  three  or 
fom*  days.  At  the  expiration  of  this  time  repair  will  have  commenced,  and 
then  proper  mechanical  contrivances  may  be  adjusted  for  gradually  restoring 
the  normal  position  of  the  limb  or  part. 

Sayre  adopts  a different  method.  He  makes  extension  inunediately  after 
the  division  of  tendons  and  fasciae,  and  I have  seen  excellent  results  follow  this 
practice.  It  is  not,  however,  applicable  in  all  cases,  as,  in  some  instances  of 
talipes  of  old  standing,  the  contraction  appears  to  exist  in  the  ligaments  as 
well  as  in  the  more  superficial  structiu'es.  In  such  cases  considerable  resist- 
ance Avill  be  offered,  and  long-continued  extension  be  required. 

The  mode  of  Repair  in  Divided  Tendons  has  given  rise  to  some  con- 
troversy, there  being  two  theories  Avith  regard  to  the  process.  According  to 
one,  the  granulation-tissue  between  the  divided  and  retracted  ends  gradually 
undergoes  a process  of  contraction,  analogous  to  AA'hat  tokes  place  in  the 
cicatrix  of  a burn,  so  as  to  cause  approximation  of  the  cut  ends  of  the  tendon 
at  the  expense  of  the  muscle,  Avhich  becomes  partially  lengthened,  until  at 
last  a transverse  linear  cicatrix  merely  is  left  at  the  line  of  section.  Adams 


has,  hoAvever,  conclusively  sheAvn  that  this  theory  is  erroneous,  and  that  repair 
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is  effected  by  the  formation  of  vascnlar  g-raimlation-tissuc  between  the  cut 
ends,  chiefly  from  the  sheath  and  soft  parts  around  ; that  this  undergoes 
gmdual  development  into  fibrous  tissue  ; and  that  the  tendon  is  actually 
lengthened  and  remains  permanently  so,  by  the  formation  of  this  new  material, 
which  eventually  resembles  the  normal  structure  of  tendon  so  closely  that  the 
microscope  fails  to  detect  any  appreciable  difference,  and  that  it  can  be  dis- 
tinguished only  by  its  more  translucent  appearance  from  the  old  tendon.  In 
fact,  the  gap  is  completely  filled  up. 

In  cases  of  congenital  malformation,  the  question  frequently  arises  as  to 
whether  tenotomy  should  be  performed  in  early  infancy,  or  delayed  to  a more 
advanced  age.  As  a general  rule  I think  that,  if  operation  will  certainly  be 
necessary,  it  should  not  be  delayed  ; it  is  not  more  difficult  at  an  early  period 
of  life  than  at  any  other,  no  danger  attends  it,  and  when  performed  during 
infancy,  there  is  a far  less  chance  of  the  deformity  being  permanent,  than  if 
the  operation  be  delayed  for  some  years.  But  it  must  be  remembered  that 
many  slight  defonnities  and  contractions  in  infants  may  be  removed  without 
operation,  by  attention  to  proper  mechanical  and  hygienic  means.  The 
Surgeon  should  not,  therefore,  be  too  ready  to  operate  in  slight  cases  at 
tender  ages. 


DEFORMITIES  AFFECTINa  THE  FACE  AND  NECK. 

"Wry-neck. — Wiy-neck,  Torticollis  or  Caput  Obstipum,  arises  from 
spasm  of  one  of  the  sterno-mastoid  muscles  ; the  head  being  di-awn  to  the 
affected  side.  On  close  examination  in  wry-neck,  it  will  be  found  that  there 
is  a triple  displacement  of  the  head,  which  is  drawn  downwards,  rotated  fr’om 
the  affected  side,  and  inclined  laterally  towards  it.  The  features  lose  their 
symmetiy.  The  half  of  the  face,  and  even  of  the  head,  on  the  affected  side, 
becomes  less  perfectly  developed ; and  the  true  lines  of  the  eyebrows,  eyes,  and 
mouth  become  displaced  and  lowered. 

In  torticollis,  the  affected  sterno-cleido-mastoid  will  be  found  hard,  defined, 
and  shortened  ; sometimes  both  divisions  of  the  muscle  are  equally  tense, 
standing  out  in  strong  relief,  so  as  to  look  almost  like  two  distinct  muscles. 
In  other  cases,  one  division,  and  then  most  usually  the  sternal,  is  chiefly 
affected.  After  a time  the  cervical  vertebrge  participate  in  and  maintain  the 
displacement,  becoming  rotated  on  their  axes  and  curved.  Eventually  the 
whole  spinal  column  shares  in  the  displacement,  and  lateral  curvature  sets  in. 
The  deeper  muscles  also  become  shortened,  and  the  anterior  margin  and  clavi- 
cular attachment  of  the  trapezius  will  often  bo  found  tense  and  preternaturally 
defined. 

Causes. — Wiy-neck  appears  to  be  occasionally  congenital : more  frequently 
it  is  acquired,  coming  on  in  childhood  after  measles  or  scarlatina,  usually  as  a 
consequence  of  inflamed  cervical  glands,  and  is  then  due  to  the  position 
instinctively  assumed  by  the  head  in  order  to  relax  muscular  tension  on  the 
inflamed  side  of  the  neck.  It  not  unfrequently  commences  with  an  ordinary 
stiff  neck  from  cold.  In  other  cases,  again,  it  is  purely  spasmodic,  the  tension 
of  the  muscle  varying  at  different  times,  disappearing  when  the  child  is 
anaesthetized,  and  being  overcome  by  gentle  traction.  In  these  cases  the  spinal 
arxessoiy  nerve  is  ju’obably  at  fault,  and  it  is  owing  to  irritation  of  it  that 
the  sterno-mastoid  and  trapezius  muscles  take  on  a spasmodic  action.  In 
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spasm  of  both  sterno-mastoids  the  head  is  tlirown  forwards,  the  muscles  ju’o- 
jecting  in  groat  relief.  In  these  cases,  tlie  disease  will  usually  be  found  to 
have  had  a rheumatic  origin.  Deformity  in  this  situation  may  occur  also  from 
diseased  cervical  vertebrm,  or  from  the  traction  of  the  cicatri.x  of  a burn. 
The  conditions  here,  however,  are  peculiar,  depending  upon  causes  that  are 
irrespective  of  the  state  of  the  muscles,  which  are  not  tense,  and  may  thus 
readily  be  distinguished  from  the  true  form  of  the  disease  produced  by  the 
causes  above  mentioned. 

Treatment. — The  treatment  of  torticollis  arising  from  pennanent  shortening 
of  one  of  the  sterno-mastoids,  which  is  the  common  form  of  the  affection,  may 
best  be  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and  thus 
allowing  the  head  to  regain  its  proper  position.  The  division  of  the  muscle  is 
a somewhat  delicate  operation,  on  account  of  the  important  structures  that  lie 
immediately  behind  it.  By  making  the  incision,  however,  through  it,  from 
behind  forwards,  close  to  the  sternum  and  along  the  clavicle,  there  can,  if 
ordinary  care  be  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  forwards,  and  separate  it  from  sub- 
jacent parts.  The  tension  also,  into  which  it  is  thrown  by  its  spasm,  draws  it 
away  from  the  carotid  sheath.  In  several  instances  in  which  I have  had 
occasion  to  perform  this  operation,  no  difficulty  whatever  has  been  experienced 
in  dividing  the  sternal  attachment  of  the  muscle,  which  is  usually  very  tense 
and  prominent,  by  making  a puncture  on  the  inner  side  of  the  tendon,  pushing 
a narrow  director  behind  the  muscle,  drawing  the  latter  forwards,  and  then 
passing  an  ordinary  tenotome  behind  the  tendon,  with  its  flat  side  towards  it, 
just  in  front  of  the  upper  margin  of  the  sternum,  and  cutting  forwards, 
whilst  the  muscle  is  put  well  upon  the  stretch.  In  dividing  the  clavicular 
insertion,  the  safest  plan,  I think,  consists  in  making  a puncture  with  a 
scalpel  upon  and  down  to  the  clavicle  in  the  cellular  space  which  lies  between 
the  two  attachments  of  the  muscle,  and  then  pushing  a long,  blunt-pointed, 
narrow-bladed  tenotome  beneath  the  insertion  of  the  muscle,  dividing  this  in 
a direction  forwards.  In  this  situation  also  the  director  may  be  used,  unless 
the  parts  are  very  tense.  Care  must  be  taken  of  the  external  jugular  vein  at 
the  outer  edge  of  the  muscle.  Should  this  vessel  run  inconveniently  close  to 
the  edge,  the  safer  plan  is  to  begin  the  operation  from  the  outer  side,  making 
the  first  puncture  here.  After  division  of  the  tendon,  the  deep  fascia  of  the 
neck  will  sometimes  be  found  stretching  across  in  firm  and  tense  bands  ; 
these,  however,  had  better  not  be  interfered  with,  as  they  will  yield  in  time, 
and  much  risk  of  injuring  the  subclavian  and  carotid  vessels  would 
attend  any  attempt  at  their  division.  Nor  should  the  edge  of  the  knife 
ever  be  turned  inwards.  Care  must  be  taken  to  divide  the  muscle 
completely,  but  not  to  carry  the  incision  too  freely  or  deeply.  I have 
heard  of  more  than  one  case  in  which,  from  want  of  due  precaution, 
abundant  hmmorrhage  occurred,  and  of  three  in  which  fatal  results  followed 
the  operation. 

After  the  operation,  the  position  of  the  head  must  be  gradually  rectified  by 
proper  apparatus.  The  best  instrument  for  this  purpose  is  the  one  invented 
by  Bigg,  and  here  figured  (Fig-  621).  It  consists  of  a pelvic  band,  a vertebral 
stem,  and  arm-pieces,  the  object  of  which  is  to  secure  a firm  basis  of  support 
to  the  neck-lever  (1),  and  the  maxillary  lever  (2).  The  neck-lever  passes 
round  the  head,  and  takes  its  bearing  against  the  temporal  boue  on  the  side 
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towards  which  the  head  is  deflected.  The  maxillary  level  acts  agains  le 
lower  jaw  on  the  opposite  side — that  which  is  turned 
up.  By  means  of  a ratchet- joint,  the  neck-lever,  the 
action  of  w^hich  is  vertical,  turns  the  head  from  the  side 
to  which  it  is  deflected,  Avhilst  the  maxillary  lever, 
acting  horizontally,  rotates  the  head  on  its  axis.  By 
the  combined  action  of  these  two  forces  the  head  is 
restored  to  its  vertical  position,  and  the  chin  replaced 
in  the  mesial  line.  In  this  way  the  curvature  of  the 
cervical  vertebne  may  gradually  be  corrected  ; should 
it,  however,  have  existed  for  a considerable  time,  it 
may  have  assumed  a permanent  character,  and  a 
twist  in  the  neck  will  continue  for  life.  If  the 
operation  be  not  delayed  until  too  late  in  life,  the 
features  will  gradually  regain  their  symmetry. 

The  exposure  and  division  of  the  spinal  accessory 
nerve  has  been  practised,  but  not,  I believe,  with  any 
benefit.  When  wuy-neck  is  secondary  to  disease  of 
the  cervical  vertebrm,  little  can  be  done  beyond 
maintaining  the  spinal  colmmi  in  as  steady  and  fixed 
a position  as  possible,  by  means  of  mechanical 
support  (vide  Fig.  331,  Yol.  I.). 

In  those  cases  in  which  the  wiy-neck  appears  to 
be  dependent  rather  on  paralysis  of  one  sterno- 
mastoid,  than  on  spasm  of  the  other,  electricity,  and 
the  application  of  strychnine  to  a blistered  surface  over  the  muscle,  will  be 
foimd  most  useful. 


Fig.  621.— Bigg’s  Apparatus 
for  Wry-neck. 


DEFOEMITIES  OP  THE  AEM  AND  HAND 

Contraction  of  the  Arm  is  not  of  very  common  occurrence,  except  as  the 
result  of  bums.  I have,  however,  met  with  four  distinct  forms  of  contraction 
of  the  forearm. 

1.  There  may  be  ankylosis  of  the  elbow- joint,  the  forearm  being  bent  at  a 
right  angle  with  the  arm,  the  result  of  disease  of  or  around  the  articulation. 
If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and  firm,  a very  useful 
limb  may  be  restored  by  breaking  down  adhesions,  under  cliloroform,  by 
forcible  flexion  and  extension,  and  then  using  passive  motion,  Metion,  and 
douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a permanently  weakened  limb,  over  which  the  patient  has  lost  the 
power  of  flexion.  In  such  cases  I have  found  gradual  extension,  made  by 
means  of  an  angular  splint,  acted  upon  by  a ratchet-apparatus,  the  safest 
means  of  restoring  the  utility  of  the  arm.  If  the  ankylosis  be  osseous,  the 
bones  should  be  resected,  a wedge-shaped  piece  being  sawn  out,  and  a false 
joint  allowed  to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical  or  rheumatic.  When 
hysterical,  occun’ing  in  young  women,  it  requires  the  ordinary  constitutional 
trejitment  of  hysteria  ; should  this  fail  in  removing  it,  extension  may  be  made, 
under  chloroform,  and  the  arm  kept  in  the  straight  position  for  a time.  When 
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it  is  ibGuiuntic,  oi  of  oigiinic  chfiructGr,  and  pGrinancnt,  SGCtioii  of  tliG  tGiidoii 
and  its  aponeurosis  may  be  practised,  due  care  being  taken  of  tlie  artery  and 
nerve,  ibis  operation  is  most  safely  done  by  introducing  the  tenotome  totbe 
inner  side  of  tbe  tendon,  slipping  it  under,  and  cutting  upwards  and  out- 
wards ; tbe  artery  being  guarded  and  pushed  to  tbe  inner  side  by  tbe  pressure 
of  tbe  left  forefinger. 

3.  Ibe  forearm  may  be  forcibly  pronated  and  flexed  as  the  result  of  chronic 
inflamination  of  the  radio-humeral  articulation.  Here  forcible  supination  and 
extension,  under  chloroform,  is  tbe  best  remedy. 

4.  Tbe  forearm  may  be  bent  on  tbe  arm  in  consequence  of  the  contraction 


Fig.  622. — Contraction  of  Sui^inators  of  Forearm  and  E.xtensors  of  the  Hand 
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of  the  cicatrix  of  a burn  along  the  inside  of  the  limb.  In  this  case,  the  plastic 
operation  described  at  page  381,  Yol.  I.,  must  be  practised. 

Ankylosis  of  the  Arm  in  the  Straight  Position  is  a condition  of  very 
serious  inconvenience,  the  limb  being  almost  useless  for  aU  ordinary  purposes 
of  life.  In  cases  of  this  kind,  the  treatment  to  be  adopted  must  depend  upon 


Fig.  623.— Contraction  of  Flexors  and  Pronators  of  the  Hand. 


whether  the  ankylosis  be  fibrous  or  osseous.  If  it  be  fibrous,  however  firm, 
the  forearm  may  always  readily  be  brought  into  a rectangular  position  by 
flexion  under  chloroform,  and  the  mobility  of  the  joint  may  then  be  improved 
or  restored  by  passive  motion,  friction,  and  douches.  If  it  be  osseous,  a wedge 
of  bone  must  be  removed,  and  the  case  treated  as  an  ordinary  instance  of 
excision  of  the  elbow,  with  a view  of  establishing  a false  joint. 

Acquired  Contraction  of  the  Muscles  of  the  Forearm  implicating 
the  Hand  is  occasionally  met  with  in  adults.  I have  seen  it  in  two  opposite 
conditions  ; that  of  forcible  extension  (Fig.  622),  and  that  of  forcible  flexion 
and  pronation  (Fig.  623).  In  both  instances  it  appeared  to  have  been  the 
result  of  excessive  use  of  certain  muscles  ; in  the  first  case  in  wringing  out 
clothes,  in  the  other  in  cutting  with  very  heavy  shears.  In  the  case  of  flexion 
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and  pronatioii,  ifc  was  interesting  to  observe  that,  when  the  fingers  were  ex- 
tended, the  wrist  became  flexed,  and  when  the  wrist  was  extended  the  fingers 
became  bent  in.  In  these  cases  change  of  occupation,  friction,  and  galvanism, 
with  the  use  of  a straight  splint,  were  advantageously  resorted  to,  a cure  being 
eventually  effected. 

Paralysis  of  the  Extensors  and  Supinators,  owing  to  injury  of  the 
musculo-spiral  nerve  consequent  on  fracture  of  the  humerus,  with  or  without 
tonic  contraction  of  the  flexors  and  pronators,  has  been  described  at  page  573, 
Yol.  I. 

Club-hand. — A deformity  resembling  club-foot  is  occasionally,  though 
rarely,  met  with  in  the  hand.  The  contraction  may  occur  in  two  directions  ; 
either  in  the  sense  of  preternatural  flexion,  or  in  that  of  abnormal  extension 
of  the  member.  It  has  been  described  by  Cruveilhier,  Yoillermier,  and  Smith 
of  Dublin.  In  most  of  the  cases  that  have  been  met  with,  there  was  a certain 
amount  of  deformity  of  the  lower  end  of  the  radius,  with  congenital  dislocation 
of  the  wrist ; and  in  Smith’s  case  there  Avas  an  accessory  semilunar  bone  in 
the  carpus.  Little,  if  anything,  can  be  done  by  surgery  for  the  relief  of  this 
deformity  ; though  some  benefit  might  possibly  result  from  the  division  of  any 
tendons  that  were  preternaturally  tense. 

Arthritis  Deformans  or  Rheumatoid  Arthritis  of  the  hand  is  a common 
affection.  In  this  condition,  the  fingers  Avhich  are  thickened  and  stiffened 
are  partially  bent  towards  the  palm,  and  at  the  same  time  turned  towards  the 
ubiar  side.  The  articulations  are  swollen,  and  in  the  earlier  stages  painful. 
The  disease  rarely  occurs  before  middle  age.  It  is  more  common  in  elderly 
people,  and  especially  those  of  the  labouring  class,  whose  hands  have  been 
much  exposed  to  the  weather,  with  the  fingers  bent  as  in  holding  reins  or 
agi’icultural  implements.  The  deformity  is  permanent  and  incurable. 

Contraction  of  the  Fingers. — One  or  more  fingers  may  be  bent  in  con- 
sequence of  injury  of  the  flexor  tendons  ; the  skin  and  fascial  structures  of  the 
palm  remaining  sound  with  the  exception  of  some  cicatricial  tissue.  Such  a 
contraction  is  incurable,  as  a portion  of  the  tendon  has  probably  sloughed 
away.  In  the  true  digital  contraction,  commonly  called  Duipuylrevb  s contrac- 
tion, its  pathology  having  been  pointed  out  by  that  great  Surgeon  in  1832, 
the  tendons  and  their  sheaths  are  unaffected,  the  deformity  being  due  to 
changes  taking  place  in  the  fascial  structures  outside  them.  Most  commonly 
this  commences  in  the.  little  finger,  and  thence  gradually  extends  to  the  ring 
and  middle  fingers,  which  become  so  forcibly  and  firmly  curved  inwards,  that 
their  extension  is  not  practicable.  This  deformity  results  usually  from  frequent 
and  continued  pressure  on  the  palm  of  the  hand,  as  in  leaning  on  a round- 
ended  stick  in  walking,  or  in  those  trades  in  which  an  instrument  is 
pressed  into  the  hollow  of  the  hand.  It  occurs,  however,  in  persons  in  the 
prime  of  life  Avithout  any  apparent  exciting  cause.  In  such  cases  I have 
always  found  it  associated  Avith  a rheumatic  or  gouty  diathesis.  On  examin- 
ing the  contracted  fingers,  projecting  ridges  Avill  be  felt  extending  from  the 
palm  to  their  anterior  aspects  ; and  on  endeavouring  to  straighten  them,  these 
ridges  will  be  found  to  become  stretched,  and  the  palmar  fascia  to  be  rendered 
tense.  The  skin  coA’ering  these  fascial  ridges  is  at  first  free,  but  after  a time 
becomes  adherent  to  them.  >So  firmly  are  the  fingers  contracted,  that  by  no 
effort  can  they  l)c  extended. 

Palholoyy. — 'I’o  Dupuytren  avc  owe  our  knowledge  of  the  true  pathology  of 
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finger  contractions,  lie  •found  on  dissecting  a hand  which  was  the  scat  of 
this  disease,  tliat  after  the  removal  of  tlie  skin,  wliicli  was  loose  and  flaccid,  the 
conti-aotion  continued  as  before,  and  this,  therefore,  could  not  be  its  seat ; 
that  the  palmar  fascia,  which  was  exposed,  was  tense  and  shortened,  whilst 
from  the  lower  aspect  some  cord-like  prolongations  passed  up  by  the  side  of 
the  fingers  ; and  that,  when  these  were  divided,  the  contraction  was  imme- 
diately removed,  the  tendons,  the  bones,  and  the  joints  being  perfectly  sound. 
He  considered  these  fibrous  cords  to  be  digital  prolongations  of  the  palmar 
fascia,  and  consequently  looked  upon  this  membrane  as  the  seat  of  the  disease. 
Goyrand,  who  has  carefully  dissected  hands  affected  in  this  way,  states  that 
these  fibrous  cords,  which  he  looks  upon  as  the  seat  of  the  affection,  are  not 
prolongations  of  the  palmar  fascia,  but  are  ligamentous  structures  that  extend 
from  its  superficial  aspect  to  the  sheaths  of  the  flexor  tendons,  into  Avhich 
they  are  inserted  opposite  the  second  phalanx  ; being  formed  by  hypertrophy 
of  bands  of  subcutaneous  connective  tissue  which  naturally  exist  in  this 
situation.  HoAvever  this  may*  be,  the  fact  remains  certain  that  the  flexor 
tendons  have  nothing  to  do  Avith  this  special  form  of  finger  contraction,  but 
that  it  is  due  entirely  to  fibrous  cords  from  the  digital  divisions  of  the  palmar 
fascia ; and  as  Adams  has  pointed  out,  the  insertion  of  these  digital  prolongations 
of  the  fascia  into  the  periosteum  of  the  second  phalanx  readily  explains  the 
draAving  doAAm  of  that  bone. 

The  Diag7iosis  of  cases  of  digital  contraction,  so  far  as  the  defonnity  is  con- 
cerned, is  obvious,  and  requires  no  comment  ; so  far  as  the  cause  is  concerned, 
it  is  not  so  easy.  Is  it  tendinous  or  fascial  ? When  tendinous,  the  contracted 
tendon  can  be  followed  up  to  and  above  the  wrist  as  a tense  cord  ; the  palmar 
structures  being  healthy.  When  fascial,  the  tendon  cannot  be  clearly  defined, 
but  the  palmar  structures  are  dense,  thickened,  and  incorporated  together, 
forming  distinct  ridges  and  sulci. 

This  true  digital  contraction  must  not  be  confounded  with  that  “ arthritis 
deformans,”  Avhich  often  distorts  the  weather-beaten  hands  of  labouring  nien 
and  sailors.  In  these  cases  all  the  fingers  are  bent  inwards,  and  more  or  less 
twisted  to  the  ulnar  side,  so  that  the  hand  presents  a claw-like  appearance,  the 
mischief  evidently  affecting  the  joints. 

Ti'eatment. — The  treatment  of  digital  contractions  is  purely  mechanical  and 
operative.  The  progress  of  the  disease  may  be  retarded,  and  some  benefit 
obtained  by  the  use  of  finger-splints  applied  to  the  dorsal  aspect,  and  provided 
with  elastic  tractors.  The  kind  of  operation  must  be  determined  by  the  patho- 
logical cause  of  the  disease.  As  it  is  now  knoAvn  to  be  due  to  fascial  changes, 
the  tendon  and  its  sheath  must  not  be  touched,  but  the  contracted  structures 
outside  them  must  be  cut  across.  This  consists,  when  the  deformity  is  slight 
and  recent,  in  dividing  each  tense  digital  fascial  prolongation  by  a subcu- 
taneous incision.  This  should  be  done  opposite  the  second  phalanx,  where  i t 
is  usually  most  tense  ; but,  if  the  other  finger- joints  be  affected,  a separate 
section  may  be  required  opposite  each  phalanx.  The  Surgeon  must  be  careful 
not  to  carry  his  incisions  or  pimctiu'es  too  deeply  into  the  palm,  lest  the  super- 
ficial palmar  arch  or  one  of  its  branches  be  divided.  The  guide  to  the  com- 
mencement of  the  digital  prolongations  from  the  palmar  fascia  is  the  tra^isverse 
flexion  fold  in  the  palm.  This — as  Adams  has  pointed  out — corresponds 

exactly  Avith  the  line  of  the  metacarpo-phalangeal  articulations,  and  is  of  course 
Avell  in  advance  of  the  superficial  palmar  arch.  By  keeping  the  highest 
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incisions  near  to  this  line,  no  clanger  to  tliis  artery  need  be  feared.  Should  it 
be  found  to  be  impossible  to  straighten  the  fingers  with  such  limited  incisions, 
or  should  the  skin  be  firmly  adherent  to  the  subjacent  fibrous  band,  it  has  been 
recommended  to  make  a crucial  incision  through  the  skin,  to  dissect  the  flap 
back,  divide  or  dissect  off  the  fascial  bands  from  the  sheaths  of  the  tendons, 
and  straighten  the  fingers.  As  the  flexor  tendons  are  not  primarily  affected, 
they  must  not  be  divided.  After  the  operation,  the  hand  should  be  placed 
on  a digitated  splint  and  the  fingers  kept  extended. 

Adams  recognizing  the  true  pathology  of  this  affection  (Fig.  G24),  has  devised 
and  practised  a successful  means  of  remedying  it  by  subcutaneous  operation, 
lie  justly  deprecates  in  such  cases  all  operation  by  open  wound.  The  plan 
adopted  by  Adams  consists  in  making  multiple  subcutaneous  divisions  of  the 
fascia  and  its  digital  prolongations.  For  this  purpose  he  uses  the  smallest 
possible  tenotome — little  larger  than  a cataract-needle  ; vuth  this  instrument 
about  four  punctures  and  subcutaneous  incisions  are  made  to  each  finger,  not 
operating  on  more  than  one  or  two  fingers  at  a time.  The  first  puncture  is 
made  in  the  palm  just  above  the  transverse  flexion- 
crease  at  a point  where  the  skin  is  least  adherent. 

By  the  second  puncture,  the  same  cord  should  be 
divided  .between  the  flexion-crease  and  the  web 
of  the  fingers.  The  third  and  fourth  punctures 
should  be  made  so  as  to  divide  the  digital  prolon- 
gations of  the  fascia,  care  being  taken  not  to 
wound  the  digital  vessels  or  nerves.  Immediate 
extension  is  then  made,  and  the  fingers  kept 
straight  on  a padded  metal  splint. 

Contradion  or  lend  of  the  finger  lachwards  is 
of  very  i*are  occimrence.  I have  seen  only  one 
such  case  in  a lady  in  whom  the  little  finger  of 
one  hand  had  a crescentic  curve  backwards,  the 
ring-finger  was  also  slightly  affected.  This  con- 
dition, which  was  permanent  for  many  years, 
obstinately  resisting  all  treatment,  mechanical 
and  constitutional,  appeared  to  be  due  to  chronic 
neuritis  of  the  cords  of  the  brachial  plexus,  consequent  on  a fall  on  the  back 
of  the  head  and  neck. 

Congenital  Deformities  of  the  Fingers  and  Hand  are  frequently  met 
with. 

1.  The  most  common  form  consists  in  a Supernumerary  Finger  or 
Fingers.  These  are  of  several  different  kinds.  There  is,  in  the  fii’st  place, 
that  fonn  of  supernumerary  finger  in  which  the  added  digit  appears  to  be 
simply  a continuation  of  the  natural  series,  so  that  there  are  six  fingers  instead 
of  five.  8even  have  been  met  with  ; and  Morand  describes  a hand  having  a 
thumb  and  six  well-formed  though  somewhat  shortened  fingers.  The  super- 
numerary finger  is  usually  atrophied  and  shorter  than  the  rest.  It  is  very 
common  in  these  cases  to  find  both  hands  equally  provided  with  additional 
fingers,  and  the  feet  with  one  or  more  supernumerary  toes. 

2.  The  Thumb  is  liable  to  two  malformations — a supernumerary  one  being 
in  some  cases  added  ; in  others,  the  digit  being  bifid.  In  the  supernumerary 
thumb  (Fig.  C2o),  it  will  usually  be  found  that  there  are  two  small  and  deformed 


Fig.  624. — Dupuj'tren’s  Contraction 
(after  Adams). 
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phalanges  ; in  tlic  bifid  one,  tliore  is  one  small  and  malformed  phalanx  in  each  ||| 
extremity,  the  two  being  articulated  with  the  proximal  phalanx.  * 

3.  T-hc  third  ■f^ariety  of  deformity  consists  in  the  development  of  a svper- 
numerary  finger  on  the  ulnar  side  of  the  hand,  so  as  to  constitute  a small  and 
deformed  additional  little  finger.  All  these  varieties  of  deformity  of  the 
fingers  are  more  or  less  hereditary,  and  may  very  easily  be  removed  by  opera- 


Fig.  625. — Supernumerary  Fig.  626. —Apparent 

Thumb.  Fu.sion  of  Hands. 


tion,  which  is  simple  and  perfectly  safe,  the  supernumerary  finger  being  dis- 
articulated at  its  base.  It  is  better  to  do  this  at  as  early  an  age  as  possible  ; 
no  good  can  possibly  come  of  delay. 

4.  There  is  a rare  variety  of  congenital  deformity  of  the  hand  and  fingers. 


An-est  of  Development  of  Fingers. 


Fig.  62S. — Right  Hand. 
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in  which  the  fingers  are  supernumerary,  in  consequence  of  a deep  Tjifiurcaiion  of 
the  Imnd. 

5.  In  some  rare  cases,  as  in  that  from  which  the  annexed  drawing  (Fig. 
G2G)  was  taken,  two  hands  appear  to  be  fused  into  one.  In  these  cases,  no 
operation  can  be  advantageously  iDractised. 

Besides  these,  various  other  kinds  of  congenital  deformity  of  the  fingers  are 
met  with.  One  or  more  fingers  may  be  preternaturally  long,  or  abnormally 
short,  thick,  or  atrophied  ; or  one  finger  may  be  entirely  absent. 

The  accompanying  drawings  (Figs.  G27  and  G28)  arc  correct  representations 
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of  {i  remarkable  deformity  of  the  hands  in  a child  that  was  nnder  my  care  some 
years  ago.  The  lingers  appear  to  have  suffered  in  some  instances  complete,  in 
othei’s  partial,  amputation  in  utero.  They  are  marked  by  deep  transverse 
sulci  ; others  are  shortened,  and  terminate  in  rounded  nodules,  with  a narrow 
pedicle  connecting  them  with  the  proximal  phalanx. 

Webbing  of  the  Fingers  is  occasionally  met  with.  In  this  condition  a 
cutaneous  septum  unites  contiguous  fingers.  Sometimes  the  malformation 
is  confined  to  one  digital  interspace,  and  then  it  is  usually  that  between 
the  index  and  middle  fingers.  In  other  cases  it  occupies  two  or  all  three  in- 
tei'spaces.  The  web  is  a tolerably  thick  septum  of  skin,  narrow  at  the  base, 
broader  above.  It  may  extend  the  whole  length  of  the  fingers,  or  only  a por- 
tion. The  web  does  not  interfere  with  the  movements  of  the  fingers  in  flexion 
or  extension. 

This  deformity  is  readily  remedied  by  operation.  The  web  may  be  divided 
in  different  ways.  The  plan  that  I have  always  successfully  adopted  consists 
in  separating  the  fingers  widely,  and  then  cutting  through  the  web  from  its 
free  edge,  keeping  accurately  to  the  middle  line  as  far  as  the  base  of  the  finger, 
making  the  incision  longer  on  the  dorsal  than  on  the  palmar  aspect ; or  the 
web  may  be  transfixed  at  the  base,  and  the  incision  made  forwards.  Some 
Surgeons  transfix  the  base  with  a ligature  or  wire,  and,  bringing  it  over  the 
free  edge,  gradually  tighten  it,  and  so  divide  the  abnormal  bond  of  union. 
The  objection  to  this  process  is  that  it  is  slow  and  painful.  After  the  division 
of  the  web,  the  hand  should  be  put  on  a splint,  and  a piece  of  lint  interposed 
between  the  separated  fingers  during  the  whole  process  of  union,  so  as  to 
prevent  any  chance  of  re-adhesion. 

In  order  to  prevent  the  tendency  to  gradual  union  of  the  raw  surfaces 
advancing  from  the  angle  between  the  fingers  towards  the  tip,  it  has  been 
suggested,  as  a preliminary  step,  to  make  a puncture  through  the  web,  at  the 
base  of  the  space  between  the  fingers,  and  to  pass  through  this  a piece  of  glass 
rod  or  metal,  which  may  be  worn  until  the  wound  thus  made  is  completely 
covered  by  epithelium,  the  piece  of  glass  acting  like  an  ear-ring  in  the 
lobule  of  the  ear.  When  this  healing  is  complete,  the  web  may  be  slit  up 
without  risk  of  re-union  proceeding  from  the  angle  between  the  fingers. 

When  the  septum  is  very  dense,  the  following  operation,  invented  by  Didot 
of  Liege,  may  be  advantageously  practised.  Supposing  the  index  and  middle 
finger  to  be  webbed,  the  following  would  be  the  procedure  to  be  adopted, 
which  is  of  course  equally  applicable  to  any  of  the  other  fingers.  1.  The 
Surgeon  makes  an  incision  along  the  median  line  of  the  palmar  aspect  of  the 
index  finger,  extending  the  whole  length  of  the  web.  2.  Two  small  trans- 
verse incisions  arc  how  made  at  the  upper  and  lower  ends  of  this  longitudinal 
incision,  extending  from  it  to  the  ends  of  the  web.  3.  The  rectangular  flap 
thus  defined  is  dissected  back  as  thick  as  possible,  so  that  its  base  corresponds 
to  the  mid-line  of  the  web.  4.  A coiTesponding  longitudinal  incision  is  now 
made  along  the  domd  surface  of  the  middle  finger,  but  comes  rather  further 
down  on  the  hand.  The  two  transverse  incisions  at  its  upper  and  lower  ends 
are  next  made  ; the  flap  thus  defined  is  dissected  back,  and  when  the  knife 
reaches  the  mid-line  of  the  web  the  two  fingers  will  be  found  to  be  sepamted. 
5.  The  next  and  last  step  of  the  operation  is  to  wrap  each  flap  round  the  raw 
surface  of  the  finger  to  which  it  continues  to  be  attached,  and  to  fix  it  in  sifii 
by  three  or  four  points  of  suture.  Thus  the  raw  surface  on  the  index  finger 
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Avill  bo  covered  by  tlie  flap  taken  from  the  dorsum  of  the  middle,  and  vice 
versd,  as  is  seen  in  the  accompanying  diagram  (Fig.  G29). 


Fig.  629.— Diagram  of  Flaps  in  Operation  for  Webbed 
Finger,  with  thick  Septum. 


Fig.  630.— «.  The  lines  of  the  two  incisions 
uniting,  so  as  to  divide  the  Web  and  leave 
a Flap  on  each  side.  h.  The  Flaps  de- 
tached from  the  ojiposite  Fingers  to  those 
to  which  they  are  adherent,  c.  Tlie  Flaps 
applied  to  the  Fingers,  and  covering  in  the 
raw  and  exposed  surfaces. 


In  the  accompanying  cut  (Fig.  630),  transverse  sections  of  the  fingers  are 
shown. 


DEFOBMITIES  OP  THE  LEG  AND  FOOT. 

Knock-knee. — The  deformity  termed  Genu  Valgum,  Knock  or  X-^iiee, 

usually  affects  both  extremities,  though  it  is  generally  more  fully  developed  in 
one  than  in  the  other.  In  it  the  knee  forms  the  apex  of  a triangle,  the  base  of 
Avhich  wonld  be  represented  by  a line  drawn  from  the  trochanter  to  the  outer 
ankle.  Knock-knee  arises  at  two  periods  of  life  ; first,  during  early  child- 
hood, when  it  is  usually  the  result  of  rickets,  and  is  most  frequently  conjoined 
with  some  curvature  of  the  bones  of  the  leg ; and  secondly,  about  puberty, 
when  it  is  due  to  relaxation  of  the  ligaments,  and  is  frequently  the  result  of 
canying  heavy  weights.  At  this  period  it  is  often  conjoined  with  weak  ankles 
and  splay  foot.  In  many  cases  the  flat  and  everted  foot  is  probably  the  primary 
affection.  Bock  states  that  ont  of  221  cases  which  he  examined,  17  originated 
about  the  period  of  the  first  dentition,  and  200  between  that  age  and  the  15th 
or  18th  year.  Some  occupations  are  said  to  predispose  to  it,  smiths  being 
especially  liable  to  the  disease.  In  whatever  way  the  deformity  arises  there  is 
relaxation  or  stretching  of  the  internal  lateral  ligament ; the  biceps,  the 
external  lateral  ligament,  and  often  the  vastus  externus  are  tense  ; and  the 
patella  is  thrown  outwards.  In  cases  which  arise  directly  from  weakness  and 
relaxation  of  the  ligaments.  Little  states  that  a distinct  gap,  often  of  consider- 
able width,  may  be  felt  between  the  inner  side  of  the  head  of  the  tibia  and 
the  femur.  From  an  early  period  in  the  rickety  form,  and  at  a later  stage  in 
cases  of  simple  relaxation  of  the  ligaments,  the  bones  become  altered  in  foiru. 
The  internal  condyle  is  elongated,  sometimes,  according  to  Macewen,  to  the 
extent  of  an  inch.  It  is  evident  that  in  knock-knee  the  pressure  in  standing 
would  be  somewhat  lessened  on  the  inner  side,  the  Aveight  being  unduly 
thrown  upon  the  outer  condyle.  It  is  believed  that  as  the  result  of  this  the 
growth  of  the  outer  condyle  is  arrested,  and  that  of  the  inner  is  exaggerated. 
The  lengthening  of  the  inner  condyle  is  not  accompanied  by  a corresponding 
increase  in  its  antero-postcrior  diameter,  consequently  when  the  knee  is  flexed 
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the  deformity  disappears.  In  some  cases  the  lowering  of  the  inner  condyle  is 
due  to  a rickety  curve  in  the  femur  immediately  above  the  articular  end.  in 
extreme  cases  of  knock-knee  the  joint  is  often  capable  of  some  egitc  o o^el 
extension,  the  leg  at  the  same  time  rotating  outwards. 

Tmihnent.—h^Q  treatment  consists,  in  the  slighter  cases,  in  applying  an 
apparatus  consisting  of  a well-padded  iron  stem  along  the  outside  o t le  eg 
and  thigh  ; this  must  extend  from  the  trochanter  to  the  outer  ankle,  being 
fixed  to  a pelvic  band  at  the  upper  part,  and  into  a boot  below  (Fig.  031). 
Where  it  coiTesponds  to  the  knee  it  should  be  provided  with  a hinge,  anc 
should  have  a broad  well-padded  strap  pass- 
ing fi’om  its  under  side,  over  the  inner 
side  of  the  joint,  and  attached  by  buckles  to 
the  upper  part  of  the  stem,  in  such  a way  that 
bv  tighteuiug  these  the  knee  may  be  drawn 
outwards.  This  apparatus  should  be  constantly 
worn  for  many  months  ; and,  if  properly 
adapted,  may  effect  a cui’e. 

AVhen  the  deformity  is  of  old  standing,  and 
the  parts  about  the  outer  side  of  the  joint  very 
tense,  the  biceps  tendon  may  require  division. 

In  doing  this,  care  must  be  taken  not  to  injure 
the  external  popliteal  nerve.  In  some  cases 
the  vastus  externus  and  contiguous  portion  of 
the  fascia  lata  also  may  be  advantageously 
divided,  and  the  apparatus  then  applied  as 
directed. 

In  those  cases  in  which  the  alteration  in  the 
bones  is  such  that  there  is  no  hope  of  restoring  Fig.  631.— Apparatus  for  Knock-knee, 
the  limb  to  its  natural  position  by  the  simple 

means  above  described,  the  patient  must  be  submitted  to  some  operative 
procedure,  or  left  to  endure  his  defoiTuity  unrelieved. 

During  the  last  few  years  numerous  methods  have  been  devised,  wnth  the 
object  of  straightening  the  limb.  The  simplest  of  these  is  that  of  Delore  of 
Lyons.  It  consists  simply  in  forcibly  straightening  the  limb  ; the  leg  being 
extended,  the  Surgeon  places  his  knee  against  the  prominent  inner  condyle, 
and  grasping  the  ankle  in  one  hand  and  the  upper  part  of  the  femur  in  the 
other,  he  gradually  applies  sufficient  force  to  bring  the  limb  straight.  He 
continues  the  force  from  five  minutes  to  half  an  hour,  till  the  object  is 
attained.  The  limb  at  last  yields,  a sensation  of  something  tearing  being  felt. 
Delore  states  that  the  lower  epiphysis  of  the  femur  is  separated,  but  what 
actually  takes  place  is  somewhat  uncertain,  and  must  be  left  to  chance.  This 
method  of  treatment  has  been  veiy  successful  in  its  inventor’s  hands,  but  in 
this  country  it  has  not  yielded  results  equal  to  those  obtained  by  antiseptic 
osteotomy. 

Antiseptic  osteotomy  has  for  its  object  the  restoration  of  the  lengthened 
inner  condyle  to  its  normal  level.  It  is  impossible  here  to  do  more  than 
mention  many  of  the  methods  that  have  been  employed  with  this  object.  In 
187.0,  Annandalc  opened  the  joint  and  removed  the  prominent  portion  of  the 
inner  condyle  with  the  saw'.  This  bold  operation  was  completely  successful, 
but  since  the  introduction  of  simpler  methods  it  has  not  bceai  repeated.  In 
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1870  Ogston  performed,  for  the  first  time,  the  operation  of  sawing  off  the 
inner  condyle  obliquely  by  means  of  an  Adams’s  saw  (Fig.  5!)8),  introduced 
obliquely  through  a puncture  made  in  the  skin  above  the  inner  condyle.  In 
1878  Macewcn  modified  the  operation  by  removing  a wedge-shaped  piece  of 
bone  ill  the  line  of  Ogston’s  saw  cut,  but  Avithout  penetrating  so  deeply  as  the 

articular  cartilage,  and  Reeves  at  the  same  time 
suggested  dividing  the  condyle  with  a chisel  stopping 
just  short  of  the  cartilage.  In  1878  Barwell,  regard- 
ing the  deformity  not  merely  as  a lengthening  of  the 
inner  condyle,  but  as  an  obliquity  of  the  whole  lower 
epiphysis,  divided  the  femur  by  a chisel  a little  above 
the  epiphysis  from  the  outer  side,  and  subsequently 
after  some  Aveeks  diAuded  the  tibia  and 
fibula  in  the  same  way  about  one  inch 
below  the  articular  surfaces.  Lastly, 

Macewen  introduced  the  method  of 
dividing  the  femur  only  immediately 
above  the  epiphysis,  and,  at  the  present 
time,  this  method  is  almost  universally 
adopted  in  preference  to  all  others.  It 
has  the  great  advantage  of  being 
simple  and  easy  of  performance,  free 
from  danger,  and  of  not  implicating 
either  the  epiphysis  or  the  joint.  The 
operation  is  thus  performed.  The  limb 
should  be  laid  on  its  outer  side  on  a 
bag  of  wet  sand.  While  the  limb  is 
extended  a point  is  taken  slightly  above 
the  level  of  the  upper  margin  of  the 
patella,  and  a longitudinal  incision  is 
made  in  front  of  the  tendon  of  the 
adductor  magnus,  the  middle  of  the 
incision  corresponding  to  that  point. 

The  length  of  the  incision  is  slightly 


Fig.  632. — Knock-knee.  a.  line 
of  division  in  Macewen’s 
operation.  Z).  in  Ogston’s 
operation. 


greater  than  the  breadth  of  the  chisel 

O 


Fig.  633.— Mac- 
ewen’s Chisel. 


to  be  used.  The  scalpel  must  be 
carried  directly  down  to  the  bone. 

The  chisel  is  then  inserted  and  turned, 
so  that  its  cutting  edge  is  at  right  angles  to  the  incision  and  to  the  shaft  of  the 
femur.  The  femur  is  then  divided  for  more  than  two-thirds  of  its  thickness, 
the  chisel  being  taken  in  and  out  of  the  wound  as  little  as  possible.  The  cut  in 
the  bone  must  be  parallel  to  the  articular  surface  of  the  femur,  AAdiich  will  be 
more  oblique  than  natural,  owing  to  the  abnormal  length  of  the  inner  condyle. 
The  anterior  and  posterior  layers  of  compact  tissue  must  not  be  neglected,  and 
when  chiselling  the  posterior  extra  caution  must  be  used  lest  the  chisel 
should  be  driven  into  the  popliteal  vessels.  When  two-thirds  of  the  bone  have 
been  divided  the  remainder  is  fractured.  If  the  patient  be  fully  groAATi,  and 
the  bone  of  some  size,  two  or  three  chisels  may  be  used  successively,  the  first 
being  the  thickest.  The  operation  should  be  jAerformed  with  all  antiseptic 
precautions,  and  an  antiseptic  dressing  applied  after  it.  Macewen  has  always 


CONTRACTION'  OF  THE  KNEE-JOINT. 


513 


employed  the  carbolic  spray  and  the  carholic-gaiizc  dressings.  No  sutures 
should  he  put  into  the  wound  unless  it  is  of  unusual  size.  The  dressing  may 
be  left  unchanged  for  one  or  two  weeks,  unless  some  discharge  shows  out  from 
under  it,  as  it  may  do  at  the  end  of  the  first  twenty-four  hours.  After  the 
operation  the  limb  may  be  placed  on  any  convenient  splint  for  the  first  day  oi’ 
two,  until  it  is  seen  if  the  dressing  requires  changing,  after  Avhich  a plaster  of 
Paris  bandage  should  be  ap])lied.  The  age  at  which  the  operation  should  be 
performed  has  been  the  subject  of  much  dittercnce  of  opinion.  Experience  has 
showm  that  if  done  too  early  relapse  is  very  likely  to  take  place.  As  a rule  it 
should  not  he  performed  in  children  under  ten.  Before  that  age  the  deformity 
can  usually  be  corrected  by  proper  apparatus,  aided  by  forcible  straightening 
not  carried  to  the  extent  of  separation  of  the  epiphysis.  The  results  of  the 
opemtion  have  been  extremely  satisfactory.  In  1880  Macewen  had  operated 
on  220  patients  for  knock-knee,  presenting  :3G7  limbs  for  treatment.  In 
addition  to  these  he  had  operated  on  (54  patients  (104  limbs),  for  bow-legs 
(genu  varum),  40  patients  (80  limbs),  for  anterior  tibial  curves  from  rickets  ; 
one  for  ankylosis  of  the  hip,  and  five  for  ankylosis  of  the  knee.  Thus,  anti- 
septic osteotomy  had  been  performed  on  557  limbs,  in  many  of  these  the  bones 
had  been  divided  in  more  than  one  place,  so  that  in  the  330  patients  no  less 
than  835  separate  osteotomies  had  been  carried  out.  In  only  eight  of  these 
cases  did  the  wound ;fail  to  heal  by  first  intention,  without  suppuration.  No 
patient  died  from  the  operation,  and  only  three  after  it,  one  from  diphtheria, 
one  from  tubercular  meningitis,  and  one  from  pneumonia,  which  had  com- 
menced before  the  operation  was  done,  the  patient  having  been  operated  on 
immediately  after  admission.  These  operations  were  in  no  sense  subcutaneous, 
the  wound  in  every  case  was  at  least  three-quarters  of  an  inch  in  length,  and 
air  entered  freely  beside  the  chisel.  These  results,  therefore,  cannot  but  be 
taken  as  important  evidence  of  the  A'alue  of  the  antiseptic  treatment. 

Contraction  of  the  Knee-joint. — Contraction  of  the  knee-joint  is  one  of 
the  most  distressing  deformities  to  which  the  human  frame  is  liable.  If  it  be 
severe,  the  leg  is  bent  at  neai’ly,  or  perhaps  at  quite,  a right  angle  with  the 
thigh.  It  is  fixed  in  this  position,  so  that  the  patient  cannot  put  the  sole  of 
the  foot,  nor  even  the  points  of  the  toes,  to  the  ground  ; hence  the  limb 
becomes  useless  for  the  pui’pose  of  progTession,  and,  from  want  of  exercise, 
atrophies.  But  a leg  with  a badly  contracted  knee  is  worse  than  useless — it 
is  a positive  incumbrance  ; for,  as  the  foot  cannot  be  brought  fairly  to  the 
, ground,  the  limb  projects  behind  in  a most  awkward  manner,  swaying  as  the 
! body  moves  round,  constantly  in  the  way,  and  liable  to  injury.  From  want  of 
exercise,  the  nutrition  of  the  limb  becomes  impaired,  the  foot  is  usually 
cold,  the  circulation  in  it  is  languid,  and  the  toes  become  liable  to  chilblains 
and  troublesome  ulceration. 

In  the  less  severe  fonns  of  contracted  knee,  the  inconvenience,  though  not 
so  great  as  that  just  described,  is  very  consideral)le  ; for,  as  the  patient  can 
never  bring  the  heel  or  sole  to  the  ground,  he  rests  iusecurely  on  the  tips  of 
his  toes,  and  walks  but  unsteadily  with  the  aid  of  a crutch  or  stick. 

VariptiPH. — d’his  deformity  may  be  of  two  kinds.  1.  It  may  consist  of  simple 
flexion  of  the  leg  on  the  thigh,  at  a greater  or  less  angle,  and  with  more  or  less 
moihlity,  according  to  the  degree  of  ankylosis.  2.  In  addition  to  this,  there 
niay  be  horizontal  dis])lacement  of  the  bones,  the  head  of  the  tibia  being 
thrown  backwards,  the  femur  and  })atella  pi'ojecting  more  than  is  natural. 
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Ill  examining  a ease  of  conti’actioii  of  tlie  knee-joint,  tiie  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  Tlie  leg  on  tlie  affected  side  will 
then  be  raised  more  or  less  perpcndicnlarly,  and  tlie  amount  of  contraction 
may  be  judged  of  by  the  angle  that  it  forms  with  the  ‘thigh.  The  degree 
of  mobility  also  may  readily  be  ascertained.  In  this  way  a more  correct  idea 
of  the  amount  of  contraction  can  be  obtained  tlrnii  by  examining  the  patient 
whilst  lying  on  the  back,  when,  in  conseijuence  of  the  thigh  being  flexed  on 
the  abdomen,  the  extent  of  the  angular  deformity  cannot  be  so  well  de- 
termined. 


Causes. — Contraction  of  the  knee-joint  may  arise  from  a great  variety  of 
pathological  conditions.  Some  of  these  are  altogether  external  to  the  joint, 
being  seated  in  the  nerves  or  muscles  of  the  limb  ; whilst  others,  and  the 
majority,  consist  in  some  morbid  change  that  has  taken  place  within  the  joint 
itself  in  its  ligamentous  or  osseous  structures.  As  the  contraction  depends  on 
such  very  varied  causes,  the  Treatment,  having  reference  to  the  cause  as  well 
as  to  the  actual  morbid  conditions,  must  be  equally  diversified. 

Contraction  from  Nervous  Irritation  is  usuallv  associated  with  general 
hysteria,  of  which  it  is  but  a local  symptom,  and  commonly  occurs  in  girls  and 
young  women.  In  this  form  of  contraction  there  is  no  evidence  of  disease 
within  the  joint  ; no  redness,  swelling,  or  other  sign  of  inflammation  ; but 
there  is  great  pain  and  tenderness  about  it.  This  pain,  as  usual  in  hysterical 
cases,  is  superficial  and  cutaneous.  It  is  not  confined  to  the  articulation, 
but  radiates  to  some  distance  beyond  it.  Any  attempt  at  straightening  the 
limb  not  only  greatly  increases  the  pain,  but  also  calls  the  adjoining  muscles 
into  such  forcible  action  that  it  is  impossible  to  improve  the  position.  These 
local  symptoms  are  connected  with  the  ordinary  signs  of  a hysterical  tempera- 
ment, with  spinal  irritation,  and  often  with  uterine  derangement. 

The  Treatment  of  these  cases  of  hysterical  contraction  of  the  knee  is  simple. 


The  fii’st  thing  to  be  done  is  to  straighten  the  limb;  This  can  be  effected  onlv 


by  putting  the  patient  under  the  influence  of  an  angesthetic,  when,  all  sensibility 
being  suspended,  the  muscular  opposition,  which  is  partly  voluntary,  and  no 
doubt  in  some  measure  reflex,  is  no  longer  called  into  action,  and  the  limb 
falls  of  its  own  accord  almost  into  the  straight  position,  in  which  it  must  be 
retained  by  means  of  a back  splint,  lest  the  retraction  recur  with  retm-ning 
consciousness  ; and  then,  the  hysterical  condition  being  removed  by  treatment 
calculated  to  improve  the  general  health,  the  tendency  to  the  return  of  the 
deformity  will  be  obviated. 

We  occasionally  see  contraction  of  the  knee  from  spasmodic  action  of  the 
hamstrings,  produced  by  some  irritation  applied  to  the  nerves  at  a distance 
from  the  part.  Just  as  spasm  of  the  internal  rectus  muscle  of  the  eye 
occasions  squint,  so  long  as  the  irritation  that  gives  rise  to  the  spasm  lasts ; 
so  there  may  be  spasm  of  the  hamstrings,  with  contraction  of  the  knee  as 
a consequence. 

Most  commonly,  hoAvever,  the  joint  itself  is  at  fault,  either  in  consequence 
of  subacute  inflammation  within  it,  or  of  the  permanent  changes  induced  by 
former  inflammatory  attacks. 

Contraction  from  Inflammation  of  the  Knee. — In  inflammation  of 
the  knee,  the  patient  naturally  and  instinctively  places  the  limb  in  the 
semiflexed  position,  as  being  that  in  which  there  is  least  tension  exercised 
on  the  structures  that  enter  into  the  joint,  and  consequently  that  which  is 
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most  coiigeiiiiil  to  his  feelings.  This  position,  which  is  immediately  as- 
sumed on  the  occurrence  of  acute  and  active  inflammation  in  the  joint, 
comes  on  more  gradually  in  cases  of  subacute  inflammation  ; and  here  the 
symptoms  of  disease  in  the  joint  may  be  so  slight  that  the  contraction  may 
be  considered  the  chief  ailment,  and  engross  too  exclusively  the  Surgeon’s 
attention. 

Chronic  Contraction. — The  next  class  of  cases  that  we  have  to  consider 
are  those  of  a more  chronic  and  intractable  kind,  lasting  often  for  years, 
dependent  upon  structural  lesions  of  a deep  and  important  character  in  and 
around  the  joint,  and  requiring  very  active  surgical  interference  for  their  cure. 
Those  chronic  forms  of  contracted  knee  appear  to  range  themselves  in  three 
distinct  varieties,  being  dependent  on  : 1,  Consolidation  and  Contraction  of 
the  Ligamentous  Structures  in  or  around  the  joint ; 2,  Permanent  Contraction 
of  the  IMuscles,  Avith  or  without  the  last-named  condition  ; and,  3,  Osseous 
Ankylosis.  Each  of  these  varieties  will  require  separate  consideration,  as 
each  demands  a special  mode  of  treatment  for  its  cure. 

1 . Those  cases  of  contraction  of  the  knee  that  depend  on  Consolidation  of  the 
Lifjamentous  Structures  in  and  around  the  joint,  resulting  from  former  inflam- 
matoiy  attacks,  are  not  only  the 
most  numerous,  but  the  most 
readilv  amenable  to  treatment. 

AVheu  the  structures  outside  the 
joint,  such  as  the  capsule  and  liga- 
ments, are  the  parts  chiefly  affected, 
the  inflammation  has  usually  been 
of  a rheumatic  character.  When 
the  internal  structures  have  been 
disorganized,  and  fibrous  bands 
have  formed  Avithin  the  joint,  the 
inflammation  has  generally  been 
strumous.  In  these  cases  the  knee 

. 11  1 .1  Fig-  034.— Chronic  Contraction  of  Knee-joint;  Head 

IS  usually  hxed  at  or  near  a right  of  TiWa  drawn  backwards. 

angle,  and  is  capable  of  but  very 

limited  motion  ; to  such  a degree  only,  in  most  instances,  as  will  allow  the  foot 
to  move  through  two  or  three  inches.  The  hamstring  muscles  are  not  tense, 
unless  the  knee  is  extended  to  its  utmost ; and,  indeed,  in  some  cases  they  are 
flaccid,  and  feel  soft.  Not  unfrequently  the  leg  can  be  extended  up  to  a certain 
point,  Avith  as  much  freedom  as  in  the  natural  state,  and  then  further  moA'e- 
ment  is  checked  by  a sudden  stop.  If  this  be  not  dependent  on  the  tibia 
coming  into  contact  Avith  an  ankylosed  patella,  it  is  owing  to  shortening  of  the 
ligament  of  AVinslow,  or  of  the  anterior  crucial  ligament,  or  to  the  formation 
of  adhesions  Avithin  the  joint.  In  this  form  of  contraction,  the  knee  is  often 
much  distorted,  in  conseciuence  of  the  head  of  the  tibia  being  partially  dislo- 
cated backAvards,  the  femur  having  its  axis  directed  more  or  less  on  one  side 
most  commonly  imvards,  constituting  a kind  of  genu  Amlguin.  In  fact,  in 
these  cases  the  distortion  of  the  limb  is  of  a threefold  character  ; there  are, 
1,  contraction  in  the  angular  direction  backAvards  ; 2,  displacement  of  the 
head  of  the  tibia  backAvards  from  the  lower  end  of  the  femur,  Avhich  projects 
considerably  forwards  ; and  3,  rotation  of  the  leg  and  foot  oiitAvards.  The 
angular  contraction  is  dependent  upon  adhesions  in  the  joint,  and  on  the 
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.gradual  tendency  to  flexion  tliat  all  inflamed  joints  assume.  The  partial  dis- 
location backwards  is  dependent  on  softening  and  conscejnent  relaxation  of 
the  posterior  crucial  ligament,  and  partly  also  of  the  ligamentum  patellae  or  of 
the  lateral  ligaments.  When  the  head  of  the  tibia  is  disi')laced  backwards,  it 
Avill  sometimes  be  found  that  the  ligamentum  patellae  has  been  either  ])artially 
aibsorbed,  and  thus  weakened  ; or  that  it  is  elongated,  the  patella  being  di-awn 
npwairds  or  to  one  side.  In  either  way,  the  action  of  the  extensor  muscles 
of  the  thigh  upon  the  head  of  the  tibia  is  weakened  ; and  that  bone, 
being  ^consequently  brought  under  the  influence  of  the  hamstrings,  winch 
also  act  more  advantageously  in  the  flexed  position,  is  drawn  backwards 
(Fig.  634).  In  those  cases  in  which  there  is  lateral  rotation  of  the  tibia,  the 
faulty  position  arose  either  from  the  attitude  that  limb  was  allowed  to 
assume  during  the  progress  of  the  disease  in  the  joint,  or  the  leg  was 
rotated  outwards  by  the  action  of  the  biceps  overcoming  that  of  the  inner 
hamstrings. 

When  the  knee  has  been  chronically  contracted  for  some  length  of  time, 
the  ligamentum  posticum  becomes  permanently  shortened,  from  adhesion  of 
the  sides  of  the  folds  into  which  it  is  thrown  by  relaxation.  And  a similar 
shortening  takes  place  also  in  the  anterior  crucial  ligament  when  it  is  relaxed 
by  displacement  of  the  head  of  the  tibia  backwards.  Hence  the  condition  of 
these  ligaments  offers  the  chief  obstacle  to  extension. 

Treatment  of  Contraction  of  the  Knee. — Extension  of  the  limb  will 
prove  sufficient  when  there  is  simple  angular  contraction.  This  may  be  done 
either  gradually  by  means  of  the  screw-splint  behind  the  knee,  or  forcibly  and 
at  once,  under  the  influence  of  anaesthetics.  I prefer  the  latter  method,  not 
only  as  being  the  speediest,  but  as  being  perfectly  safe  and  effectual.  The 
mode  of  effecting  forcible  extension  is  as  follows.  The  patient  being  fully 
under  the  influence  of  an  anaesthetic,  and  lying  on  his  face,  the  Surgeon, 
standing  above  him,  seizes  the  foot  of  the  affected  limb  with  one  hand,  whilst 
with  the  other  he  steadies  the  limb  just  above  the  knee.  He  now  extends  the 
leg  gradually  but  forcibly  ; as  it  comes  forwards,  the  bands  of  adhesion  in  and 
around  the  joint  will  be  felt  and  heard  to  give  way  with  loud  snaps  and 
cracks,  distinctly  audible  at  some  distance.  Should  there  be  much  resist- 
ance within  the  joint,  the  Surgeon  may  apply  his  own  knee  or  elbow  to  the 
upper  surface,  and  thus  increase  the  force  with  which  the  limb  is  acted  upon. 
In  this  way  I have  never  found  any  contractions  of  the  kmd  now  under 
consideration  able  to  resist  the  Surgeon’s  efforts,  nor  any  difficulty  in  effect- 
ing at  once  the  extension  of  the  limb.  Nor  have  I ever  seen  any  e\’il  con- 
sequences result ; indeed,  it  is  surprising  to  what  an  amount  of  force  a 
joint  that  has  been  contracted  for  any  length  of  time  may  be  subjected 
without  inconvenience.  In  these  cases  it  would  appear  as  if  the  synovial 
membrane  lost  its  tendency  to  inflame,  just  as  is  the  case  with  serous 
membranes  that  have  been  the  seat  of  chronic  inflammation  and  its  conse- 
quences. Beyond  some  pain  for  a few  days,  and  slight  heat,  easily  subdued 
by  cold  evaporating  lotions,  I have  never  seen  any  ill  results  arise  ; but 
care  must  be  taken  that  no  inflammatory  action  is  going  on  within  the  joint 
at  the  time  of  this  manipulation,  for,  if  such  action  were  present,  the  opera- 
tion would  certainly  be  followed  by  injurious  results.  After  extension  has 
been  made,  the  limb  should  bo  fixed  on  a long  splint,  well  padded,  or  on  a 
Thomas’s  knee-splint,  some  evaporating  lotions  applied,  and  the  patient  kept 
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in  bod  for  a few  days,  after  which,  with  the  aid  of  a starched  bandage,  he  may 
walk  about. 

AVheu  the  triple  displacement  which  has  already  been  referred  to  exists — 
viz.,  angular  contraction,  displacement  of  the  head  of  the  tibia  backwards, 
and  rotation  of  the  limb  outwards — simple  extension  is  no  longer  sufficient  to 
remedy  the  deformity.  In  these  cases  the  hamstring  tendons  often  require 
division,  generally  on  both  sides — sometimes  only  the  external  one  ; and 
extension  may  then  be  effected,  either  forcibly,  or  by  the  gradual  and  slow 
action  of  rack-and-pinion  apparatus.  When  extension  is  complete,  the  back- 
ward displacement  of  the  head  of  the  tibia  may  still  occasion  considerable 
deformity  and  weakness  of  the  limb  (Fig.  G35).  This  condition  is  best 
removed  by  the  use  of  the  instrument  of  which  the  sketch  on  next  page 
(Fig.  l!3l))  is  a good  representation;  it  was  designed  and  constructed  by 
that  excellent  surgical  mechanician,  Mr.  Bigg.  The  diagram  represents 
a limb  with  the  tibia  displaced  backwards,  the  angular  contraction  having 
been  remedied.  In  the  centres  of  the  lower  end  of  the  thigh-bone  and  of 
the  head  of  the  tibia,  two  letters  (X  and  Z)  are  placed  to  designate  the  axis  of 
each  bony  head,  beneath  and  above  which  the  displaced  joint  has  formed  its 
abnormal  axis.  The  dotted  lines  represent  the  leverage  formed  by  the 
cylindrical  surface  of  the  tibia  and  thigh-bone.  The  arrows  are  placed  in 
such  a direction  as  the  bones  would  take  in  resuming  their  normal  position. 
It  will  readily  be  seen  that  any  instrument  capable  of  acting  in  the  mechani- 
cal directions  shown  by  the  arrows,  would  not  only  accomplish  the  restoration 
of  the  joint,  but  extend,  if  contracted,  the  extremities  of  both  femur  and 
tibia. 

An  additional  advantage  that  this  instrument  possesses  over  any  other  wdth 
which  I am  acquainted,  is  the  application  of  spring-power,  by  means  of  which 
flexion  of  the  knee  becomes  an  element  towards  the  restoration  of  its  utility. 
Instead  of  muscular  action  being  arrested,  and  atrophy  of  the  limb  being 
thus  produced,  movement  is  conducive  to  the  perfect  action  of  the  apparatus  ; 
so  that  the  patient  experiences  but  little  inconvenience  from  its  use,  all  the 
ordinary  positions  assumed  by  the  knee  in  walking,  sitting,  or  standing  being- 
preserved. 

By  this  form  of  appparatus,  then,  three  important  points  are  secured  : viz., 
replacement  of  the  head  of  the  tibia,  extension  of  the  angle  of  the  leg,  and  free 
muscular  action  during  the  period  of  treatment. 

In  Fig.  630,  A and  B are  two  levers,  composed  of  metal,  corresponding  in 
their  direction  to  the  perpendicular  position  of  the  thigh-bone  and  tibia.  C 
and  I)  are  two  axes-,  placed  exactly  coincident  with  the  centres  of  the  articular 
ends  of  the  bones.  E and  F are  two  powerful  springs,  acting  in  opposing 
directions  ; viz.,  in  those  indicated  by  the  arrows  in  Fig.  035.  Thus  F presses 
the  lever  B in  a forward  direction,  bearing  the  end  of  the  tibia  forward,  whilst 
E presses  the  lever  A in  a backward  direction,  bearing  the  end  of  the  thigh- 
bone backward.  As  C and  1)  are  found  acting  above  and  below  the  actual  axis 
of  the  knee-joint,  they  mutually  influence  the  point  formed  by  the  apposition 
of  tlie  heads  of  the  tibia  and  thigh-l)one  ; and  as  it  has  already  been  e.xplained 
that  the  thigh-bone  really  offers  a fixed  resistance,  and  the  tibia  moves  beneath 
it,  the  head  of  the  latter  bone  is  brought  forward  in  a semicircular  direction 
consequent  on  the  upper  centre  (C)  being  a fi.xed  point,  and  the  lower  centre  (I)) 
rotating  around  it.  G is  an  elastic  kiicc-cap  ; II,  a padded  plate.  When  the 
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ligaments  arc  tense,  there  is  a chance  of  pressing  tlie  anterioi-  surface  of  tlie 
tibia  against  the  posterior  surface  of  tlie  thigh-bone,  "riiis  is  readily  ol^viated 
by  having  the  shaft  (A)  made  to  elongate,  when  the  centre  (C),  being  a little 


Head  of  Tibia  tlirowu 

Backwards.  Fig.  6.36. — Apparatus  for  restoring 

Position  after  Extension  of  Contracted 
Knee-joint. 


lowered,  pushes  the  lever  (B)  downwards,  carrying  the  tibia  with  it,  and  thus 
separating  the  osseous  surfaces  of  the  joint. 

2.  The  next  class  of  cases  of  contracted  knee  that  we  have  to  consider  is 
that  in  which  the  Hamstrings  are  Contracted,  either  alone  or  in  addition  to 
those  results  of  chronic  inflammatory  action  within  the  joint  that  have  just 
been  described.  In  these  cases  the  hamstrings  will  be  found  to  be  tight ; and, 
in  proportion  as  the  leg  is  extended  on  the  thigh,  they  vdll  become  more 
tense,  until  at  last  all  further  extension  is  resisted,  apparently  by  their  traction, 
and  not  by  any  sudden  check  or  stop  within  the  joint  itself. 

Division  of  the  Hamstring  Tendons  is  in  ordinary  cases  as  simple  an 
operation  as  any  in  surgery,  unattended  by  any  difficulty,  provided  the  Surgeon 
introduce  the  tenotome  close  to  the  side  of  the  tendon  to  be  divided,  and  cut 
in  a direction  from  the  popliteal  aspect  towards  the  skin.  The  outer  ham- 
string will  usually  be  found  to  be  the  most  tense,  and  should  first  be  divided. 
In  doing  this,  the  peroneal  nerve  might  appear  to  be  in  clanger  ; but  this  may 
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be  avoided  by  keeping;  tlie  side  of  the  tenotome  well  against  the  inner  edge  of 
the  biceps  tendon,  then  turning  the  edge  outwards,  when  passed- deeply  enough. 
The  semitendinosus  next  recpiires  division.  The  semimembranosus  need  not 
often  be  cut  across.  After  the  division  of  the  tendons,  tense  aponeurotic 
bands  Avill  not  unfrequcntly  be  found  to  stretch  along  one  or  both  sides,  or 
perhaps  down  the  eentre  of  the  popliteal  space.  This  may  lead  to  the  idea  on 
the  part  of  the  Surgeon  that  he  has  not  fairly  cut  the  tendons  across;  but  this 
is  an  error.  The  bands  alluded  to  are  condensed  sharp-edged  prolongations 
of  the  fascia  lata,  formed  during  the  period  of  contraction  of  the  joint  by  the 
shrinking  and  thickening  of  this  membranous  expansion.  Such  condensations 
as  these  had  better  be  left  untouched,  as  they  Avill  readily  stretch  out  under 
gradual  extension,  or  be  ruptured  by  forcible  traction  of  the  limb.  If,  on  the 
other  hand,  the  Surgeon  be  tempted  by  their  apparently  superficial  and  safe 
position  to  proceed  to  their  division,  he  may  be  brought  more  closely  into 
contact  with  the  popliteal  vessels  than  is  desirable  or  safe.  In  these  cases, 
the  anatomical  relations  of  parts  are  so  much  altered  by  the  narrowing  of  the 
popliteal  space,  and  by  the  projection  of  the  head  of  the  tibia  backwards,  or 
by  its  lateral  rotation,  that  the  Surgeon  is  unable  to  calculate  with  sufficient 
nicety  the  precise  position  of  the  large  vessels  and  nerves  in  the  neighbourhood 
of  which  he  is  about  to  act ; and  he  may  thus  injure  one  or  other  of  these  at 
a time  when  he  thinks  that  he  is  operating  at  a safe  distance  from  them. 

After  di^'ision  of  the  hamstrings,  the  knee  does  not  commonly  come  readily 
into  the  straight  position,  owing  to  the  shortening  of  the  posterior  ligament ; 
and  gradual  extension,  by  means  of  proper  apparatus,  will  be  required  to 
overcome  this  and  to  stretch  the  adhesions  within  and  around  the  joint. 

Contraction  with  Lateral  Displacement  is  not  nnfrequently  met  with. 
In  these  cases  the  knee  is  contracted  more  or  less  in  the  angular  direction  ; 
but,  in  addition  to  this,  the  lower  end  of  the  thigh-bone  is  directed  inwards 
and  perhaps  somewhat  forwards,  and  the  tibia  is  rotated  outwards,  carrying 
the  foot  with  it.  There  is  thus  a triple  deformity — angular,  mesial,  and  rotatory. 
I believe  the  angular  to  be  the  primary  deformity,  and  the  mesial  and  rotatory 
to  be  secondary  to  this,  arising  partly  from  the  efforts  of  the  patient  to  walk 
by  resting  on  the  point  of  the  great  toe,  and  throwing  the  thigh  inwards  in 
order  to  effect  this,  and  partly  from  the  action  of  the  biceps  rotating  the  leg 
outwards. 

The  Trcaimcnl  of  these  cases  is  not  very  satisfactory.  The  obstacle  to  the 
restoration  of  the  normal  position  of  the  joint  is  dependent,  so  far  as  the 
angular  contraction  is  concerned,  on  shortening  of  the  ligamentum  posticum, 
and  the  rotatory  displacement  is  kept  up  and  rendered  intractable  by  shorten- 
ing of  the  anterior  crucial  ligament.  Mere  extension  of  the  limb,  whether 
gradual  or  forced,  may  counteract  the  angular  deformity  ; but  it  will  not 
oidy  leave  the  other  displacements  uninfluenced,  but  may  actually  increase 
the  di3})laccmcnt  of  the  tibia  backwards  and  the  rotation  of  the  leg  outwards. 
A leg-and-thigh  splint,  such  as  in  Fig.  G30,  but  having,  instead  of  the  springs, 
a rack-and-pinion  apparatus  working  on  three  centres,  so  as  to  extend  the 
limb,  abduct  the  knee,  and  rotate  the  leg  inwards,  is  the  only  contrivance  by 
which  this  deh^miity  can  be  counteracted,  and  the  limb  restored  to  shape. 

In  reference  to  the  treatment  of  these  various  deformities  of  the  extremities, 
it  may  be  stated  generally  that  it  is  much  easier  to  rectify  faulty  position  than 
to  restore  mobility.  The  fii*st  may  always  be  done  by  the  various  means  that 


520 


DEFORMITIES. 


have  been  cimmcratcd  ; tlie  latter  eaii  l>e  eflbcted  only,  if  at  all,  l)y  lon^^-con- 
tiimed  eflbrts  on  the  part  of  the  8urg-eoii,  by  psissive  motion,  frictions,  sham- 
pooing, &c.,  aided  by  proijerly  constructed  apparatus. 

In  ankylosis  of  the  knee,  after  extension  has  been  made,  and  the  limb 
brought  straight,  the  question  arises  as  to  whether  mobility  of  the  joint  should 
be  encouraged,  or  the  limb  kept  straight  and  made  stiff:  The  answer  to  this 

(|uestion  will  greatly  depend  on  conditions  of  the  muscles  of  the  thigh.  If 
the  quadriceps  extensor  exhibits  electric  irritability,  then,  if  the  state'^of  the 
joint  admit  it,  motion  may  be  attempted.  If  the  muscle  be  insensible  to  the 
stimulus,  then  the  joint  had  best  be  kept  stiff. 

3.  Osseous  Ankylosis  of  the  Knee  is  not  of  very  frequent  occuiTence. 
It  is  usually  the  result  of  traumatic  inflammation  of  the  joint.  If  the  limb  be 
straight,  no  operation  Avill  be  advisable  ; if  it  be  lent,  so  that  the  patient 
cannot  put  the  foot  to  the  ground,  the  only  remedy  will  be  an  operation. 
Rhea  Barton,  of  Philadelphia,  in  1835,  proposed  an  operation  for  restoring  the 
straight  position  of  the  limb  in  cases  of  complete  osseous  ankylosis  of  the  knee- 
joint  with  angular  deformity.  The  proceeding  consists  in  excising  a wedge- 
shaped  piece  of  the  shaft  of  the  femur  above  the  condyles, 
iiot  including  the  whole  diameter  of  the  bone,  then  fracturing 
the  undivided  portion,  and  so  bringing  the  limb  into  a straight 
position.  Birch,  of  New  York,  m 
1844,  modified  this  operation  by  saw- 
ing out  a wedge-shaped  portion,  con- 
sisting of  the  condyles  of  the  femur, 
the  patella,  and  the  head  of  the  tibia. 

According  to  Gross,  these  two  opera- 
tions have  been  done  in  all  in  21  cases, 
of  which  4 proved  fatal  by  pymmia. 

In  one  ease,  that  of  Reil,  the  femoral 
artery  had  to  be  tied  for  secondary 
hgemorrhage  from  the  popliteal  on  the 
fifteenth  day  ; but  the  patient  made  an 
excellent  recovery  with  a useful  limb, 

Brainard  of  Chicago,  in  1854,  proposed 
a simple  and  less  severe  method  than  ' 
either  of  the  above,  for  the  remedying 
of  angular  osseous  ankylosis  of  the 
knee.  It  consisted  in  drilling  the 
femur  subcutaneously  and  then  fracturing  the  bone.  This  operation  was  first 
done  by  Pancoast  in  1859,  and  since  then  has  been  successfully  practised  by 
Brainard,  Gross,  and  others,  who  have  extended  it  to  subcutaneous  perforation 
of  the  joint  and  to  separation  of  the  patella. 

The  drill  used  for  this  operation  consists  of  a steel  shaft  4^  inches  long, 
fitted  with  a solid  and  rounded  handle  (Fig.  637).  The  point  is  -^th  of  an 
inch  in  breadth,  and  has  on  each  side  an  oblique  groove  with  cutting  edges, 
so  that  it  acts  as  a gouge  as  well  as  a drill.  The  interior  of  the  obliterated 
articulation  is  reached  by  making  an  incision  about  half  an  inch  long  on  the 
outer  side  of  the  limb,  at  the  line  of  junction  between  the  condyles  of  the 
femur  and  the  tibia.  The  drill  is  then  worked  through,  until  its  end  can  be 
felt  under  the  integuments  on  the  opiDosite  side  of  the  limb.  The  instru- 


Fig.  637.— Drill  for 
Aiikylosed  Knee. 


Fig.  638.- 
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meiit  must  now  be  worked  in  such  a manner  as  to  break  down  the  osseous 
adhesions  between  the  femur  and  the  tibia  on  the  one  hand,  and  the  patella 
on  the  other.  The  patella  is  sometimes  best  loosened  by  using  the  drill  as  a 
lever.  AVhen  the  bones  ha^•e  been  sufficiently  perforated  in  different  direc- 
tions, the  limb  must  be  extended,  when  the  remaining-  osseous  connections 
will  give  way  with  a cracking  noise.  The  wound  in  the  integument  is  then 
closed  with  silver  sutures  and  collodion,  and  the  limb  laid  on  a pillow.  In 
three  or  four  days  it  may  be  put  in  a McIntyre  splint,  and  gradual  extension 
practised,  the  soft  parts  posteriorly  slowly  yielding.  Bony  union  will  then 
take  place  ; but  it  is  a decided  advantage  when  the  limb  is  stiff  for  the  knee 
not  to  be  (]uite  straight,  but  slightly  flexed,  so  that  the  leg  may  be  about  an 
inch  shorter  than  the  opposite  limb. 

This  operation,  it  will  be  seen,  is  in  many  respects  superior  to  those  of 
Banon  and  Buck  ; for  whilst  bringing  the  limb  into  an  equally  good  position, 
it  does  so  by  a comparatively  slight  and  subcutaneous  procedure,  unattended 
by  any  danger  of  luemorrhage  or  of  complications  arising  from  an  extensive 
0]xm  wound.  The  nine  cases  in  which  it  has  been  done  were  all  successful. 
These  various  perforating  operations  appear  hitherto  to  have  been  confined  to 
the  knee-joint.  But  there  can  be  little  doubt  that  they  might  advantageously 
be  extended  to  other  joints  affected  by  osseous  ankylosis,  more  particularly 
in  the  hip.  In  angular  contraction  of  the  knee-joint  with  dislocation  of  the 
tibia  backwards,  Yolkmann  has  corrected  the  deformity,  by  cutting  across 
the  femur  just  above  the  condyles,  and  in  one  case  by  doing  the  same  to  the 
tibia  just  below  its  head.  This  he  recommends  to  be  done  with  a chisel, 
the  wound  being  dressed  antiseptically. 

Ankylosis  of  the  knee  in  the  straight  gosilion  interferes  comparatively  little 
with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practicable,  to 
restore  the  mobility  of  the  joint.  The  possibility  of  doing  this  will  depend 
on  the  degree  of  ankylosis.  If  this  be  osseous,  or  even  if  densely  fibrous, 
little  can  be  done  ; but  if  the  rigidity  depend  chiefly  on  condensation  of  the 
capsule,  and  fibroid  induration  outside  the  joint,  much  may  be  effected  by  the 
use  of  properly  constructed  apparatus.  This  should  be  of  two  kinds  : 1.  A 
leg-and-thigh  piece  securely  laced  on  to  the  limb,  having  an  angular  joint 
opposite  the  knee,  and  connected  posteriorly  by  a strong  band  of  vulcanized 
India-rubber,  the  elastic  tension  of  which  is  constantly  striving  to  overcome 
the  straightened  limb  by  flexing  it  backwards  ; and  2,  a similar  apparatus, 
with  rack-and-pinion,  instead  of  elastic,  by  which  the  knee  can  be  forcibly 
flexed  once  at  least  in  the  day. 

Ankylosis  of  the  knee  in  the  angular  g>osition  forwards,  so  that  the  leg  is 
over-extended  upon  the  thigh,  is  very  rare.  Indeed,  I am  acquainted  with  only 
three  preparations  illustrating  this  deformity — one  in  the  museum  of  Univer- 
sity College,  one  in  that  of  »St.  Thomas’s  Hospital,  and  another  exhibited  by 
Adams  to  the  Pathological  Society,  from  a limb  amputated  by  Grant  of 
Canada,  in  wbich  this  condition  occurred  to  a young  man  as  a consequence  of 
a wound  of  the  joint  some  years  previously. 

Deformities  of  the  Bones  of  the  Lower  Limb  from  Rickets. — The 
distortions  of  the  bones  of  the  leg  arising  from  i-ickets  have  already  been 
alluded  to  in  the  chapter  on  diseases  of  bone.  It  is  needless  here  to  do 
more  than  mention  that  antiseptic  osteotomy  has  been  applied  of  late  years 
with  gi-eat  success  to  the  treatment  of  these  deformities.  It  is  seldom  that 
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any  operation  beyond  that  already  descriljed  for  knock-knee  is  reqnii-ed  in  the 
fenmr.  In  tlie  tihia  tlie  curve  is  most  commonly  outwards  and  foiAvards, 
often  to  sucli  an  extent  as  seriously  to  cripple  the  patient.  In  these  cases  a 
wedo-e-shaped  piece  of  hone  is  often  removed  from  the  most  ])rominent  ijart 
of  the  cni’ve,  hut  as  g’ood  a result  can  usually  he  ohtained  hy  simple  division 
of  the  hone  hy  the  chisel  and  mallet,  used  in  the  same  way  as  in  the  operation 
for  knock-knee.  If  necessary,  the  same  hone  may  he  divided  in  more  than 
one  place,  either  simultaneously,  or  the  second  operation  may  he  deferred  till 
the  patient  has  recovered  from  the  first.  In  complicated  cases  of  knock-knee 
with  rickety  curves  of  the  femur  and  tibia,  IVlacewen  lias  jierfoi’med  as  many 
as  ten  osteotomies  simultaneously  on  the  same  ])atient.  If  proper  antiseptic 
j)recautions  are  adopted,  the  danger  of  these  operations  is  very  slight,  as  may 
he  seen  from  the  result  of  Macewen’s  practice  (p.  51.3). 

Club-Foot. — Deformities  of  the  foot  may  affect  either  one  or  both  of  the 
extremities.  They  may  be  congenital  or  acquired,  and  may  occur  in  either 
sex,  but  appear  to  be  more  common  amongst  boys  than  girls.  There  are  four 
primary  varieties  of  club-foot,  and  two  secondary  ones.  Of  the  four  2'^'i'mary 
forms,  in  two  the  deformity  is  in  the  antero -posterior  direction,  in  the  sense  of 
flexion  and  of  extension  : Talipes  Equinus,  in  which  the  heel  is  drawn  up 
and  the  toes  pointed  downwards  ; and  its  antithesis.  Talipes  Calcaneus,  in 
which  the  heel  is  pointed  downwards  and  the  foot  and  toes  dravm  up.  In  the 
remaining  two  forms  the  deformity  is  lateral,  the  foot  being  adducted  and 
Dvisted  inwards  in  Talipes  Varus,  and  abducted  and  twisted  outwards  in 
Talipes  Valgus.  The  four  primary  forms  of  club-foot  correspond  with  and 
are  dependent  on  a permanent  condition  of  one  or  other  of  the  four  simjjle 
movements  of  which  the  foot  is  susceptible  at  the  ankle-joint. 

Thus  ill  Talipes  Equinus  the  foot  is  extended,  the  heel  being  raised,  and 
the  dorsum  pointing  downwards  in  a line  more  or  less  direct  with  that  of  the 
anterior  part  of  the  leg.  This  is  due  to  permanent  contraction  of  those 
muscles  that  are  inserted  into  the  os  calcis  through  the  medium  of  the  tendo 
Achillis.  In  Talipes  Calcaneus  the  foot  is  di’awn  up  and  the  heel  depressed, 
so  that  the  dorsum  forms  an  ano;le  more  or  less  acute  with  the  front  of  the 
leg.  Here  the  tibialis  aiiticus  is  the  muscle  chiefly  at  fault.  In  Taliiies 
Varus  the  foot  is  adducted  forcibly,  and  the  inner  side  of  the  sole  raised 
sometimes  to  a right  angle  with  the  ground  ; this  is  due  principally  to  the 
combined  action  of  the  tibialis  posticus  and  tibialis  anticus ; and  in  Talipes 
Valgus  we  have  the  converse- — abduction  of  the  foot,  and  raising  of  the  outer 
side  of  the  sole,  due  to  the  action  of  the  peronei. 

Besides  these  four  primary  forms,  there  are  two  secondary  varieties  of  club- 
foot ; Talipes  Equino-varus,  in  which  the  heel  is  raised  and  the  foot  drawn 
inwards  ; and  Talipes  Calcaneo-valgus,  in  which  the  heel  is  di’awn  down 
and  the  foot  turned  out.  The  Tali2)es  Equinus  and  Varus  are  commonly 
associated,  because  in  these  forms  the  flexor  and  adductor  muscles,  viz.,  the 
strong  muscles  of  the  calf  and  the  tibialis  posticus,  those  that  are  supplied  by 
the  posterior  tibial  nerve,  are  contracted.  Again,  the  Talipes  Calcaneus  and 
Valgus  are  associated,  because  in  these  the.  extensor  and  the  peroneal  muscles, 
those  supplied  by  the  external  popliteal  nerve,  are  the  seat  of  contraction.  In 
some  forms  of  club-foot,  especially  in  the  I'anis  and  equino-varus,  it  will  be 
found  that  the  muscles  antagonistic  to  those  that  arc  conti’acted  are  in  a state 
of  atrophy  and  defective  innervation — in  this  case  the  extensors  on  the 
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anterior  part  of  the  leu;  find  the  peronei.  Tn  such  instances  as  these,  electricity 
becomes  an  important  adjunct  to  the  more  directly  siii'U’ical  and  mechanical 
treatment. 

In  infants  with  talipes,  Sayre  begins  treatment  at  once,  as  soon  as  possible 
after  birth,  by  drawing  the  foot  into  position.  AVhen  this  is  done,  it  becomes 
quite  white  and  bloodless.  The  traction  must  then  be  discontinued,  but  may 
be  resumed  again  in  a very  short  time,  and  so  repeated.  After  a time  the 
limb  may  be  fixed  in  proper  position  by  the  ap])lication  and  traction  of 
plasters  ; and  thus  if  the  talipes  be  not  cured,  it  may  very  early  in  life  be 
much  ameliorated  and  rendered  more  fit  for  operati^^e  treatment. 

Pathological  Changes. — On  dissecting  a foot  affected  by  talipes,  it  will  be  seen 


Fig.  6.3f). — Talipe.s 
Eiiuinus. 


Fig.  640.— Bones  in  Talipes 
Equinns. 


that  but  little  alteration  has  taken  place  in  the  condition  of  the  bones.  In 
some  preparations  of  this  kind  which  are  in  the  University  College  Museum, 
these  are  nearly  nonual  (Figs.  G40,  G44).  Indeed,  in  talipes  equiuus  and 
calcaneus,  they  are  scarcely  if  at  all  altered  ; but  in  talipes  varus,  if  of  old 
standing,  the  astragalus  will  generally  be  . found  atrophied,  more  particularly 
about  its  head,  which  may  be  somewhat  twisted,  and  the  navicular  and  cuboid 
bones  will  be  seen  to  have  undergone  similar  changes.  The  ligaments  are 
necessarily  somewhat  altered  in  shape,  being  lengthened  on  the  convexity, 
and  shortened  on  the  concavity  of  the  foot ; the  direction  of  the  tendons  is 
altered,  and  the  muscles,  not  only  of  the  foot,  but  of  the  leg  and  thigh,  are 
generally  atrophied  from  disuse,  so  that  the  limb  in  old  cases  is  withered 
and  shortened  ; indeed,  so  great  an  incumbrance  may  it  occasionally  become 
nnder  these  circumstances,  that  amputation  of  the  leg  may  be  insisted  on  by 
the  patient,  and  with  pro])riety  l)e  performed  by  the  Surgeon. 

Talipes  Eqninns  is  characterized  by  elevation  of  the  heel,  and  tension  of 
the  tendo  Achillis,  In  slight  cases  the  heel  may  merely  be  raised  a few  lines 
above  the  ground,  and  it  will  be  found  on  examination  that  it  cannot  be  bent 
fonvardsto  an  acute  or  even  to  a rigid  angle  with  the  leg.  In  severe  cases  the 
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foot  may  ])0  extended  in  nearly  a straight  line  with  the  leg,  and  the  patient 
walks  on  his  toes,  which  are  placed  at  a right  angle  to  the  foot  (Figs. 

G40).  In  this  deformity  there  is  no  lateral  displacement.  According  to 
Tamplin,  it  is  never  congenital.  It  most  commonly  arises  from  disturbance  of 
the  nervous  system  during  teething.  In  adults,  as  well  as  in  children,  it  may 
come  on  from  some  disease,  such  as  an  abscess  in  the  calf  of  the  leg,  by  which 
the  gastrocnemius  muscle  is  crippled,  shortened,  ^ind  contracted.  Jt  is  the 
most  important,  and  at  the  same  time  the  simplest  in  itself,  of  all  the  forms  of 
club-foot  ; it  commonly  complicates  T.  varus. 

The  Treatment  consists  in  dividing  the  tendo  Achillis.,  and  Inlnging  the  heel 
well  down.  The  tendo  Achillis  is  best  divided  about  an  inch  above  its  insertion 
into  the  os  calcis.  The  limb  should  be  placed  on  its  outer  side.  The  assistant 
then  relaxes  the  tendon  slightly  while  the  Surgeon  slides  a tenotome  beneath  it 

from  the  inner  side  ; the  assistant  then  makes  the  tendon 
tense,  and  the  Surgeon  proceeds  to  divide  it,  using  the 
knife  as  a lever,  the  fulcrum  being  the  edge  of  the 
malleolus.  The  Surgeon  must  keep  the  fingers  of  his  left 
hand  on  the  tendon  to  feel  that  the  knife  does  not 
approach  the  skin  too  closely.  As  the  section  proceeds, 
he  will  hear  the  tendon  creaking  as  its  fibres  are  succes- 
sively cut  through.  The  division  may  be  safely  made 


Fig.  641. — Apparatus  for  use 
after  division  of  tendo  Acliillis 
for  paralytic  equiuus. 


from  the  cutaneous  surface  if  it  be  preferred.  The  tendon  must  be  made  tense,  || 
and  the  point  of  the  tenotome  entered  through  the  skin  close  to  its  anterior 
surface  ; the  foot  is  then  fully  extended,  while  the  Surgeon  pinches  up  the  || 
skin,  and  passes  the  tenotome  between  it  and  the  tendon.  He  then  turns  the 
edge  of  the  Imife  to  the  tendon,  while  the  assistant  forcibly  flexes  the  ankle. 
No  sawing  or  free  cutting  is  required  if  the  knife  have  been  entered  sufficiently 
far  forwards.  With  ordinary  care,  there  is  no  risk  of  wounding  the  posterior 
tibial  artery. 

In  cases  in  which  the  deformity  is  due  to  paralysis  of  the  tibialis  anticusand 
extensors  of  the  toes,  a condition  very  frequently  met  with  as  the  result  of 
infantile  paralysis,  the  apparatus  represented  in  Fig.  G4l  fitted  to  a boot,  will 
be  found  of  great  use  in  preventing  the  return  of  the  contraction  after  division 
of  the  tendon. 

Talipes  Calcaneus  is  a rare  variety  of  club-foot.  In  it  the  heel  is 
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I depressed,  the  toes  and  anterior  part  of  the  Ibot  being  elevated  (Fig.  G42) ; 

I it  is  usually,  1 believe,  congenital — in  one  case  under  iny  care,  however, 

I that  of  a girl  twelve  }’’ears  of  age,  it  was  acquired.  It  arises  from  contraction 

iof  the  extensors  consequent  upon  loss  of  power  in  the  flexors.  It  is  sometimes 
met  with  in  cases  of  spina  bifida. 

Treatment. — In  order  to  bring  down  the  foot,  the  tibialis  anticus,  the  ex- 
tensor communis,  the  extensor  pollicis,  and  the  peroneus  tertius  tendons,  may 
\ all  require  to  be  divided  as  they  pass  over  the  dorsum  ; a straight  splint  should 
I then  be  applied,  and  the  foot  drawn  down  to  it.  A minor  degree  of  this 

I aftection  consists  in  a peculiar  projection  upwards  of  one  or  two  of  the  toes, 

! associated  with  some  tension  of  the  extensor  tendons  ; by  dividing  this,  and 
I keeping  the  foot  on  a fiat  splint,  the  deformity  may  commonly  be  corrected. 
In  some  cases,  however,  the  toe  is  so  prominent,  and  the  contiguous  ones  are 
squeezed  under  it  in  such  a manner,  that  the  foot  is  completely  crippled,  and 
1 amputation  of  the  displaced  digit  is  required  in  order  to  restore  the  utility  of 
the  member. 

Talipes  Varus. — In  this  deformity  the  foot  is  twisted  inwards,  the  inner 
side  of  the  sole  is  raised,  and  the  sole  is  contracted  ; the  patient  walking  on 
the  outer  side  of  the  foot,  where  the  skin  covering  the  tarsal  end  of  the  fifth 


Fig.  643.— Talipes  Varus. 


Fig.  644. — Bones  in  Talipes 
Varus. 


metatarsal  bone  often  becomes  excessively  dense  and  firm,  and  a bursa  occa- 
sionally fonns  (Fig.  G43).  In  most  cases  there  is  some  elevation  of  the 
heel,  the  affection  partaking  somewhat  of  the  character  of  talipes  equinus.  It  is 
the  most  common  form  of  congenital  deformity,  both  feet  being  found  simi- 
larly affected  ; liut  it  may  be  uon-congenital,  dependent  on  infantile  paralysis 
of  the  exteirsoi-s,  and  then  is  often  limited  to  one  foot. 

The  Treatment  consists  in  the  successive  division  of  the  tendons  of  the 
tibialis  anticus  and  tibialis  posticus,  which  arc  the  muscles  principally  at  fault. 
After  these  have  been  cut  across,  the  tendo  Achillis  should  be  divided  ; but  its 
section  should  be  made  last,  as  it  steadies  the  foot,  and  thus  facilitates  the 
division  of  the  tibial  tendons.  Some  Surgeons  delay  division  of  the  tendo 
Achilles  for  some  weeks,  till  the  lateral  disjdacement  of  the  foot  has  been 
remedied.  In  most  cases  the  plantar  fascia  is  contracted,  and  requires 
division  wherever  it  feels  tense  and  projecting.  In  the  section  of  the  tibialis 
posticus  tendon  behind  the  ankle,  there  is  much  danger  of  wounding  the 
posterior  til)ial  artery,  which  lies  close  to  it. 
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^riiu  l)ost  way  to  avoid'  this  A'essel  is,  as  d^impliii  recommends,  to  puncture 
the  sheath  witli  a sharp  tenotome  introduced  close  to  tlie  tiln'a,  immediately 
above  the  malleolus.  In  the  adult  or  young’  children  past  the  age  of  infancy 
a small  point  of  bone  can  be  felt  in  this  situation,  whieji  maiis  the  ui)per 
limit  of  the  groove  in  the  malleolus  in  wliich  the  tendon  lies.  ^J’he  puncture 
should  be  made  above  this,  otherwise  the  knife  cannot  be  passed  under  the 
tendon.  ^ After  the  sheath  has  thus  been  opened  by  a puncture,  a blunt  teno- 
tome is  introduced,  care  being  taken  not  to  use  so  much  force  as  to  push  it 


Fig.  C4o. — Relation  of  Tendons  divided  in  Eiiuino- Varus. 


X Tibialis  Posticus.  Point  at  which  cut. 
B Flexor  Longus  Digitorum. 
c Tendo  Aehillis.  Point  at  which  cut. 

D Flexor  Longus  Pollicis. 

E Tibialis  Anticus.  Point  at  which  cut. 
r Plantar  Fascia. 


G Abductor  Pollicis. 

H Extensor  Longus  Pollicis. 
I Posterior  Tibial  Artery. 

K Posterior  Tibial  Nerve. 

L Part  of  Annular  Ligament. 
M Saidiena  Vein. 


through  the  sheath  on  the  opposite  side.  The  tendon  is  then  divided  in  the 
usual  way.  If  the  operation  be  performed  too  high  up  the  limb,  the  flexor 
longus  digitorum  will  be  divided  with  the  tendon  of  the  tibialis  posticus,  but 
this  is  a matter  of  little  moment.  Unless  great  care  be  taken  in  cutting 
through  the  tendo  Aehillis,  there  is  also  some  risk  of  wounding  the  artery ; 
as,  in  bad  cases  of  varus,  these  two  structures  lie  close  together,  the  tendo 
Aehillis  being  drawn  out  of  the  median  line  towards  the  inner  ankle.  Indeed, 
in  one  instance  I have  seen  the  posterior  tibial  artery  punctured  during  the 
division  of  this  tendon,  or  rather  in  an  attempt  to  divide  some  tense  bands 
that  lay  beneath  it ; the  bleeding,  which  was  very  free  and  in  a full  jet,  was 
however,  nuidily  stopped  by  pressure,  no  bad  consequences  resulting.  The 
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proper  plan  of  treatment,  \vlien  such  an  accident  occiii’S,  is,  when  the  artery  is 
merely  punctured,  to  cut  it  completely  across,  and  then  to  a])ply  firm  pressure, 
by  means  of  a pad  and  bandage  over  tlie  bleeding  orifice,  d'amplin  states  that 
he  has  seen  no  ill  effects  follow  this  accident.  If  a circumscril)ed  false  aneurism 
form,  it  must  be  laid  open,  the  clots  turned  out,  and  the  vessel  tied.  No  ex- 
tension of  the  foot  should  bo  practised  for  some  time  in  such  cases,  lest  the 
coagulum  be  disturbed. 

The  tibialis  anticus  must  be  divided  at  the  point  marked  in  Fig.  Gdo.  The 
tenotome  must  be  passed  from  the  outer  side  to  avoid  any  risk  of  Avounding 
the  doisal  artery  of  the  foot. 

In  ordinary  cases  of  varus,  after  a lapse  of  four  or  five  days,  Scarpa’s  or 
rattle’s  shoe,  or  Aveling’s  talivert  (Fig.  G4G),  a most  ingenious  and  useful  in- 


strument, allowing  every  movement  necessary  in  club-foot,  may  be  applied  ; 
or  the  foot  may  be  well  abducted  by  means  of  a Avooden  splint,  fixed  to  the 
outer  side  of  the  leg,  and  provided  AA'ith  pegs,  so  placed  that  the  toes  can 
be  drawn  up,  and  the  foot  Avell  turned  out,  by  rollers  and  tapes  attached  to 
them. 

In  some  cases  the  foot  may  advantageously  be  put  up  in  plaster  of  Paris. 
In  order  to  do  this,  it  is  first  bandaged  with  a narroAv  flannel  roller.  The 
assistant  then  grasps  the  leg  firmly  above  the  ankle,  while  he  holds  the 
foot  in  as  nearly  as  possible  the  normal  position  by  a narrow  loop  of  bandage 
passed  round  the  ball  of  the  great  toe,  and  held  to  the  outer  side.  The  plaster 
is  then  applied,  and  the  foot  held  in  position  till  it  has  set.  The  bandage 
should  lx;  changed  about  e\'ery  two  Aveeks,  the  foot  being  each  time  draAvn  a 
little  more  into  its  proper  position. 

In  spite  of  all  treatment  howeA'er,  a considerable  proportion  of  cases  of  con- 
genital talipes  equino-varus,  are  at  most  only  partially  relieved.  In  such 
cases,  as  the  child  groAvs  up  the  muscles  fail  to  dcA'elop,  and  the  bones  become 
altered  in  form  so  as  to  adapt  them  to  their  abnormal  position.  In  such 
extreme  and  incurable  cases,  various  operations  have  been  recommended  to 
enable  the  patient  to  bring  the  sole  of  his  foot  to  the  ground.  Many  years 
ago  liittle  suggested  the  remoA'al  of  the  cuboid  in  order  to  assist  in  OA'crcoining 
the  adduction  of  the  anterior  part  of  the  foot.  This  operation  Avas  performed 
Avith  success  by  Solly  in  1857,  but  did  not  come  into  general  use.  In  J<S72 
liUiul  of  itanchester  removed  the  astragalus  from  each  foot  of  a child,  with 
the  result  of  obtaining  considerable  improATineut  in  the  position  of  the  feet. 
In  1H7G,  IF  IJavy  repeated  the  operation  in  several  cases,  obtaining  good 
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results,  but  Avas  not  al)le  to  dispense  witli  prolonged  use  of  a])paratus  after- 
Avards.  In  1870  Davies-Colley  recorded  a case  in  Avhich  he  removed  a Avedge- 
shaped  pieee  of  the  tarsus  of  sufficient  size  to  allow  of  the  anterior  part  of  the 
foot  being  brought  into  a straight  line  with  the  posterior. , ^’he  ojAeration  was 
peifoiined  by  a long  incision  on  the  outer  side  of  the  foot  from  the  middle  (jf 
the  os-calcis  to  the  middle  of  the  fifth  metatarsal  bone.  From  the  middle  of 
this  another  Avas  ciu-ried  across  part  of  the  dorsum.  The  cuboid  Avas  first 
removed,  after  AA'hich  a AA’edge-shaped  portion  of  the  tarsus  Avas  rcmoA'ed 
“ withoirt  paying  any  regard  to  its  articulations.”  The  bones  removed 
inclirded  the  Avhole  cuboid,  parts  of  the  os-calcis,  of  the  three  cuneiform 
bones,  nearly  all  the  scaphoid,  and  a part  of  the  head  of  the  asti’agalus.  This 
operation  has  been  repeated  by  R.  Davy  and  others  with  the  most  satisfactory 
results.  Iir  Davies-Colley’s  case  the  patient  could  jump  and  hop  six  months 
after  the  operation.  If  the  heel  is  much  draAvn  up,  the  tendo  Achillis  cair 
be  divided  after  the  operation.  Davies-Colley  found  the  most  convenient 
apparatus  dirring  the  early  part  of  the  after-treatment,  to  be  “a  back-splint 
extending  froirr  the  middle  of  the  thigh  to  within  four  inches  of  the  heel.  To 
the  distal  end  of  this  Avas  fastened  a transverse  bar  of  wood,  terminating  on 
either  side  in  short  upright  bars,  to  Avhich  the  fore  part  of  the  foot  Avas 
attached  by  means  of  strapping.” 

Talipes  Valgus  (Fig.  647)  is  the  antithesis  to  varus.  It  is  not  so  frequent 
a deformity  as  the  other  varieties  of  club-foot.  It  commonly  affects  only  one 

extreinity,  and  is  occasionally  congenital.  True 
valgus  arises  sometimes  from  contraction  of  the 
peronei,  but  more  commonly  from  paralysis  of 
their  opponents.  The  foot  is  everted,  the  arch 
is  obliterated,  so  that  the  sole  becomes  flattened. 
The  anterior  part  of  the  foot  is  displaced  out- 
AAm’ds  at  the  calcaneo-cuboid  and  astragalo- 
scaphoid  articulation'  and  the  scaphoid  is 
partially  dislocated  outwards,  so  that  the  head 
of  the  astragalus  projects  at  the  inner  side  of  the 
foot.  The  toes  and  anterior  part  of  the  foot  are 
often  raised  so  as  to  constitute  the  variety 
termed  Cctlcaneo-valgus.  The  most  marked 
forms  of  this  variety  are  met  vdth  when  the 
muscles  of  the  calf,  the  tibialis  posticus,  and  the 
flexors  of  the  toes  are  paralysed.  The  projection 
of  the  heel  backwards  is  obliterated,  and  the  outer  side  of  the  foot  curved 
round  so  that  the  little  toe  is  approximated  to  the  point  of  the  heel. 

In  extreme  cases  of  calcaneo-valgus,  the  arch  of  the  foot  is  sometimes 
increased,  the  heel  being  pointed  doAvn,  and  the  foot  sharply  bent  at  the  trans- 
verse medio-tarsal  articulation,  so  as  to  bring  the  toes  to  the  ground. 

Treatment — In  the  earlier  stages  of  acquired  talipes  valgus,  the  deformity 
may  often  be  remedied  by  putting  the  patient  under  the  influence  of  an  anaes- 
thetic, forcibly  draAving  the  foot  inwards  so  as  to  OA^ercome  the  tension  of  the 
peronei  muscles,  fixing  it  in  a Dupuytren’s  splint,  and  afterwards  restoring  the 
arch  of  the  foot  by  a convex  sole  in  the  shoe. 

In  the  more  confirmed  cases,  the  treatment  consists  in  the  division  of  the 
tendons  of  the  peroneus  longus  and  brevis,  behind  the  outer  ankle  ; and  of  that 
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of  the  extensor  communis  on  the  dorsum.  Scarpa’s  shoe  may  then  be  applied, 
and  the  arch  of  the  foot  restored  by  wearing  a pad  under  tlie  sole  for  some 
considerable  time. 

Flat  or  Splay  Foot.  Spurious  Talipes  Valgus  is  a condition  frequently 
met  Avith  in  young  adults.  It  is  predisposed  to  by  those  constitutional  con- 
ditions that  have  already  been  described  as  favouring  the  development  of  cur- 
vature of  the  spine,  but  the  determining  cause  is  most  frequently  over-fatigue 
of  the  foot  fi'om  long-continued  standing,  and  from  carrying  heavy  weights,  or 
from  a slovenly  habit  of  Avalking  by  sliding  rather  than  raising  the  feet,  or 
twisting  the  foot  so  as  to  press  upon  the  inner  side.  Girls  ’ of  a tender  age 
being  allowed  to  carry  infants,  boys  set  to  heavy  work  beyond  their  strength, 
shop-boys  and  girls  mercilessly  kept  upon  their  feet  for  too  many  hours,  Avill 
eai'ly  develop  this  deformity.  When  both  feet  are  affected,  there  is  usually 
knock-knee  as  well.  The  disease  is  due  to  a weakness  of  the  muscles  in  the 
sole  of  the  foot,  and  to  relaxation  of  the  ligaments  by  which  the  arch  is  main- 
tained, especially  the  ligamentum  longum  plantse,  and  the  inferior  calcaneo- 
navicular ligament.  As  the  result  of  this,  the  arch  of  the  instep  gradually 
sinks,  so  that  the  sole  becomes  perfectly  flat.  As  the  disease  advances,  a 
tendency  to  eversion  of  the  foot  takes  place.  At  the  same  time,  owing  to 
flattening  out  of  the  arch,  the  inner  side  of  the  foot  becomes  lengthened, 
while  the  outer  side,  which  is  naturally  but  slightly  arched,  is  but  little 
altered.  In  consequence  of  this,  the  anterior  part  of  the  foot  in  front  of  the 
medio-tarsal  articulation  is  displaced  outwards.  The  scaphoid  is  thus  partly 
dislocated  from  the  head  of  the  astragalus,  which  projects  at  the  inner  side 
of  the  foot,  and  being  pressed  upon,  is  often  a source  of  much  pain.  The 
transverse  ligamentous  structures  that  bind  together  the  bases  of  the  meta- 
tarsal bones  at  their  digital  ends,  become  weakened  and  stretched.  The 
consequence  of  this  is,  that  the  gait  loses  its  elasticity,  becomes  shuffling,  and 
the  foot  easily  tires  in  Avalking. 

The  Treatment  consists,  in  the  first  place,  in  improving  the  general  health, 
and  removing  the  causes  of  over-fatigue  or  strain  in  the  foot,  vnthout  which 
surgical  treatment  will  be  unavailing.  The  anterior  part  of  the  foot  may  be 
strapped  firmly  Avith  plaster  spread  on  washleather.  The  boots  must  be  care- 
fully attended  to.  They  must  be  Avide  at  the  toes  and  the  heel,  must  be  large 
and  made  to  extend  on  the  inner  side  to  a point  opposite  the  middle  of  the 
foot.  The  boot  must  be  fitted  Avith  the  so-called  “ surgical  sole,”  that  is  to 
say,  a pad  must  be  placed  inside  to  support  the  arch.  This  must  be  made  of 
cork,  or  better  still  of  india-rubber,  and  must  not  be  too  stiff  or  too  large. 
The  upper-leathers  of  the  boot  must  be  strong,  reach  well  above  the  ankle, 
and  be  laced  firmly.  If  the  feet  are  habitually  cold,  they  must  be  rubbed 
twice  a day  Avith  salt  and  Av^ater  and  Avarmly  clothed.  These  measures  usually 
suffice  at  least  to  airest  the  progress  of  the  deformity.  In  very  extreme  cases 
it  may  possibly  be  necessary  to  apply  an  iron  similar  to  that  represented  in 
Fig.  .024,  but  without  the  spring  for  flexing  the  ankle.  This  is,  hoAvcver, 
seldom  required,  and  should  ahvays  be  avoided  if  possible.  A light  steel 
spring  may  sometimes  be  fitted  in  the  side  of  the  boot  in  such  a Avay  as  to 
direct  the  foot  slightly  iuAvards. 

Hollow  Club-foot. — As  in  the  hand,  so  in  the  foot,  the  intcrossci  muscles 
not  only  mo\’e  the  toes  laterally,  but  poAverfully  flex  the  first  phalanges,  at  the 
same  time  that  they  extend  the  two  last.  In  paralysis  of  those  muscles,  and 
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of  the  short  flexor  and  adductor  of  the  great  toe,  the  toes  assume  the 
constrained  position  of  a claw,  the  first  phalanges  arc  extended  upon  the 
metatarsal  bones,  and  the  last  two  phalanges  flexed  upon  the  first.  This 
gives  i-ise  to  a variety  of  club-foot  which  Duchenne  calls  “hollow  claw-foot.” 
This  is  often  complicated  by  paralysis  or  atrophy  of  soifle  of  the  muscles  of 
the  leg,  giving  rise  to  various  associated  forms  of  club-foot. 

The  accompanying  drawing  (Fig.  048)  shows,  1st,  that  the  first  phalanges 
are  extended  almost  to  the  point  of  being  subluxated  upon  the  head  of  the 

metacarpal  bone,  whilst  the  last 
phalanges  are  flexed  upon  the 
first  and  form  thus  a claw  ; 
2nd,  that  the  cur^'e  of  the 
plantar  arch  is  considerably 
increased.  The  origin  of  this 
hollow  claw  foot  or  pes  cavus 
is  as  follows. 

“ When  the  interosseous 
muscles  are  paralysed  or  atro- 
phied, the  tonic  contraction  of 
the  muscles  which  extend  the 
first  phalanges  and  that  of  the 
muscles  which  flex  the  last 
phalanges  being  no  longer  opposed,  the  claw-like  condition  of  the  toes 
gradually  becomes  augmented.  The  posterior  extremities  of  the  first  phalanges 
are  subluxated  upon  the  heads  of  the  metatarsal  bones ; then  the  curve  of 
the  plantar  arch  becomes  increased  and  the  j^lantar  fascia  shortened ; then 
certain  articulations  and  their  ligaments  become  deformed,  as  in  all  clnb- 
feet.”  The  mechanism  is  exactly  the  same  as  that  of  the  similar  disease  in 
the  hand. 

This  disease  makes  standing  and  walking  very  painful  when  too  prolonged  ; 
for  this  reason,  that  from  the  position  of  the  toes  and  from  the  increased 
arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  npon  the  heel  and 
upon  the  skin  covering  the  unnaturally  prominent  heads  of  the  metatarsal 
bones,  which  latter  becomes  tender  in  consequence,  especially  that  over  the 
great  toe. 

In  the  case  from  which  the  drawing  was  made,  the  disease  was  congenital,  ; 
but  did  not  trouble  the  patient  till  he  was  ten  years  old.  When  he  was  ■ 
apprenticed,  a long  walk  always  gave  him  pain,  and  at  last  he  was  obliged  to  | 
lie  up  about  one  week  in  every  month  to  get  rid  of  his  pains.  Both  feet  were  i 
affected,  but  the  left  much  less  than  the  right.  By  galvanic  examination,  ■ 
irritability  was  found  to  be  entirely  lost  in  the  right  interossei  and  very  { 
much  diminished  in  the  left.  I 

The  disease  is  always  accompanied  by  a tendency  to  talipes  equino-varus, 

“ that  is  to  say,  the  flexion  of  the  foot  upon  the  leg  during  walking  is  incom- 
plete, and  during  this  flexion  of  the  foot  the  tibialis  anticus  (flexor  adductor) 
has  a predominance  of  action  over  the  extensor  longus  digitorum  (flexor 
and  al)ductor  of  the  foot)  ; or  in  other  words,  during  flexion,  the  sole  of  the 
foot  is  turned  slightly  inwards  and  the  dorsum  outwards.”  This  is  accounted 
for  by  considering  the  unfavoui’able  conditions  in  which  the  long  extensor  of 
the  toes  is  placed  after  paralysis  of  the  interossei.  The  inferior  attachment 


Fig.  648.— Hollow  Claw-Foot,  pes  cavus. 
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of  this  muscle  is  upon  a movable  point,  the  posterior  and  superior  extremities 
of  the  second  and  ungual  phalanges.  The  tendency  to  extension  is  counter- 
acted by  the  interossei,  which  serve  to  give  a fixed  point  for  the  extensor 
loiigns  digitorum  to  act  from,  when  flexing  the  foot  at  the  ankle.  But  when 
these  muscles  are  paralysed,  the  attachment  of  the  extensor  communis 
digitorum  becomes  very  movable,  and  we  then  see  at  the  moment  of  flexion  of 
the  foot  upon  the  leg,  that  the  first  phalanges  are  drawn  back  even  more  than 
before  upon  the  metatarsal  bones,  at  the  same  time  depressing  the  heads  of 
these  bones.  The  action  of  the  long  extensor  as  a flexor  and  abductor  of  the 
foot  is  thus  much  weakened,  and  this  leads  to  a predominance  in  the  action  of 
the  tibialis  anticus  (flexor  and  adductor  of  the  foot),  in  consequence  of  which 
a mild  form  of  varus  is  produced  accompanied  by  some  raising  of  the  heel, 
due  to  imperfect  flexion  of  the  ankle-joint. 

To  sum  up  : this  variety  of  hollow  foot  (pied  creux)  is  produced  by  an 
exaggerated  and  continued  action  of  the  extensors  of  the  first  phalanges  of 
the  toes — extensor  communis  digitorum  and  extensor  proprius  pollicis,  follow- 
ing on  a weakness  or  feebleness  of  their  antagonists — the  interossei,  adductor, 
and  short  flexor  of  the  great  toe.  Consequently  any  excess  of  action  of  these 
Siune  extensor  muscles,  whatever  may  be  its  cause,  ought  to  produce  exactly 
identical  results. 

The  knowledge  of  this  fact  explains  the  origin  of  the  hollowed  claw-foot 
that  we  see  produced  in  talipes  equinus,  when  the  long  extensor  of  the  toes 
has  preserved  its  voluntary  contractility  ; and  it  will  be  as  well  here  shortly 
to  consider  the  cause  of  the  alteration  in  the  foot  in  talipes  equinus.  As 
soon  as  the  talipes  commences  to  oppose  the  flexion  of  the  foot  upon  the  leg, 
the  opposing  muscles  act  with  increased  vigour  to  prevent  the  deformity. 
This  leads  to  an  abnormal  extension  of  the  first  phalanges  of  the  toes  (to 
which  the  extensor  longus  and  extensor  pollicis  are  attached),  and  ultimately 
to  a subluxation  of  these  phalanges  upon  the  dorsal  surfaces  of  the  heads 
of  the  metatarsal  bones.  Every  attempt  at  flexion  then  depresses  the  heads 
of  the  metatarsal  bones  into  the  sole  of  the  foot,  so  increasing  the  plantar 
arch.  This  is  most  marked  in  the  great  toe.  The  tonic  force  of  the  an- 
tagonists to  the  extensors  is  unable  to  withstand  the  exaggerated  action  of 
the  long  extensors. 

That  the  mechanism  here  given  is  coiTect,  may  be  shown  by  the  following 
fact.  In  a well  marked  case  of  a patient  affected  with  a “hollow  claw-footed 
efjuinus  ” (griffe  pied  creux  equin),  we  should  see  that  any  attempt  to  flex  the 
foot  at  the  ankle  leads  only  to  further  extension  of  the  toes,  which  become 
drawn  back  over  the  heads  of  the  metatarsal  bones,  pressing  them  down  and 
increasing  the  arch  of  the  foot.  Hence,  so  far  from  any  raising  of  the  extremity 
of  the  foot  taking  place,  it  is  rather  depressed. 

The  Treatment  of  this  condition  must  be  conducted  on  two  principles  : 
1.  The  stimulation  of  the  paralysed  interossei,  adductor,  and  short  flexor  of  the 
toe  by  means  of  faradization  ; and  2.  The  division  of  the  tendons  of  those 
muscles  which  by  their  tonic  contraction  maintain  and  increase  the  deformity. 
Those  which  I have  usually  found  it  necessary  to  divide  are  the  extensor  of 
the  great  toe,  the  tendo  Achillis,  and  in  addition  to  these  a very  tight  band  of 
the  inner  division  of  the  plantar  fascia.  The  Scarpa’s  shoe  that  is  used  after 
the  operation  should  have  hinges  across  the  middle  and  be  provided  with  a 
rack-and-piuion  movement,  so  that  the  depressed  heads  of  the  metatarsal 
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bones  may  be  raised  by  the  anterior  half  of  the  sole.  Tn  some  of  the  slighter 
cases  the  instrument  here  represented  (Fig.  G40)  may  be  used  to  obtain  the 
e.Ytended  position  of  the  toes  without  division  of  the  tendons. 


Fig.  649. — Apparatus  for  obtaining  Extension  of  Toes  without  Division  of  Tendons. 


I 

I 


Contraction  of  One  Toe  is  not  of  unfrequent  occurrence.  In  this  com- 
plaint the  proximal  phalanx  is  either  on  its  normal  level  or  slightly  drawn 
up  ; the  two  distal  are  bent  down  at  an  acute  angle,  the  apex  of  which  is 
formed  by  the  articulation  of  the  first  with  the  second.  This  contraction 
more  commonly  affects  the  second  toe,  is  often  symmetrical  in  the  two  feet, 
and  is  frequently  a source  of  great  inconvenience,  and  even  permanent  lame- 
ness. It  appears  to  be  due  to  contraction  of  the  digital  prolongation  of  the 
plantar  fascia,  and  is  best  remedied  by  dividing  this  subcutaneously  opposite 
the  lower  part  of  the  second  phalanx,  and  then  straightening  the  toe. 

Supernumerary  and  Webbed  Toes  are  sometimes  met  with.  It  is  com- 
paratively seldom,  however,  that 
any  operative  interference  is  re- 
quired in  these  cases.  Should  it 
be,  the  remarks  that  have  been 
made  at  pages  509  and  510,  in 
reference  to  the  treatment  of 
these  conditions  in  the  hand,  are 
equally  applicable  here. 

Congenital  Hypertrophy  of 
the  Toes  and  Foot,  as  repre- 
sented in  Figs.  650  and  651, 
occasionally  occurs.  This  mal- 
formation is  of  necessity  in- 

Fig.  650.— Plantar  Aspect.  Fig.  651.— Dorsal  Aspect.  CUl’able. 

Weak  Ankles  not  uncom- 
monly occur  in  rickety  children;  the  ligaments  being  relaxed,  the  joints 
appearing  to  be  swollen,  and  the  child  being  unable  to  walk  or  stand  without 
great  difficulty.  In  these  circumstances,  attention  to  the  state  of  the  general 
health,  douching  with  salt  water,  with  the  application  of  an  elastic  india- 
rubber  bandage  round  the  ankle,  or  the  use  of  light  iron  supports,  will  lie 
found  most  useful. 


\ 

\ 


Congenital  Hypertrophy  of  Toes  and  Foot. 
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DISEASES  OF  THE  SCALP  AND  SKULL. 


The  Scalp  is  subject  to  all  those  surgical  diseases  that  affect  the  common 
integument  of  the  body.  But  it  is  more  than  any  other  part  of  the  surface 
liable  to  two  diseases,  viz.,  Atheromatous  Cysts  and  Naevi.  These  have 
already  been  so  fully  treated  of  (Cysts,  p.  907,  Vol.  I.  ; Neevi,  p.  989,  Yol.  I., 
and  p.  08,  Vol.  II.)  that  their  description  here  would  lead  to  needless  repetition. 

Pachydermatous  Tumour  of  the  Scalp  or  Molluscum  Fihrosum 
(Yol.  I.,  p.  980).  This  disease,  of  extremely  rare  occurrence,  was  first 
described  by  John  Bell.  It  was  first  named  and  fully  described  by  Valentine 
!Mott  as  Pachydermatocele,  more 
recently  by  Virchow  as  Fibroma 
Molluscum,  The  accompanying  cut 
(Fig.  052),  taken  fi’om  a patient 
whilst  in  iVmerica,  who  -was  after- 
wards successfully  operated  on  by 
N.  Stokes,  in  Dublin,  gives  a good 
representation  of  the  disease. 

These  tumoui’s  are  neither  pain- 
ful nor  dangerous,  but  their  weight 
and  the  deformity  occasioned  by 
them  render  their  removal  desir- 
able. 

Treatment. — The  removal  of  this 
tumour  may  be  effected  by  the 
ligature  or  the  knife.  Pollock  has 
successfully  extiqiated  one  by  the 
former,  W.  Stokes  bv  the  latter 
method.  But  the  operation  is  not  052.— Pacliydennatous  Tumour  of  Scalp. 

without  danger.  In  Stokes’s  case 

the  haemorrhage  was  described  as  terrific,  nearly  costing  the  patient  his 
life,  and  had  to  be  annsted  by  the  cautery.  Stokes  states  that  in  the  whole 
cfuirse  of  his  experience  he  had  never  seen  such  copious  and  uncontrollable 
“ weeping  ” haemorrhage ; it  came  from  every  point  of  the  cut  surface. 

Pungus  of  the  Dura  Mater. — Sometimes  without  external  or  apparent 
cause,  at  other  times  in  consequence  of  a blow  or  fall,  a Funtjous  Tumour 
grows  from  some  j)art  of  the  dura  mater,  usually  on  the  top  of  the  head  or  in 
one  of  the  parietal  regions.  As  it  increases  in  size,  it  produces  absorption  of 
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the  skull  covering  it ; the  hone  becomes  thin  and  expanded,  and  crackles  like 
parchment  on  pressure,  sometimes  not  being  raised  above  its  jn-oper  level,  Imt 
more  nsnally  being  pushed  up  by  the  pressure  of  the  groAvth  beneath,  whicli 
at  last  protrudes  under  the  scalp.  More  usually,  this  perforation  of  the  skull 
is  gradual ; but  in  some  cases  it  would  appear  to  have'  been  rapid,  the  first 
intimation  of  disease  that  the  patient  had  being  the  presence  of  a tumour 
imdcr  the  scalp.  Wlicn  the  skull  is  perforated,  tlie  shar])  edges  of  tlie  circular 
opening  can  be  distinctly  felt ; and  the  tumour  which  protrudes  pulsates 
distinctly,  as  may  be  proved  both  by  the  finger  and  the  eye. 

Pathology. — The  nature  of  these  tumours  is  somewhat  uncertain,  as  sufficient 
cases  have  not  yet  been  recorded  with  an  accurate  microscopical  description  of' 
the  growth  ; but  it  is  probable  that  in  the  majority  of  cases  they  are  round-  or 
spindle-celled  sarcomata  springing  from  the  outer  layers  of  the  membrane,! 
which  forms  the  internal  periosteum  of  the  skull. 

Symptoms. — Symptoms  of  cerebral  disturbance — double  vision,  optic! 
neuritis,  loss  of  sight,  deafness,  or  epileptic  fits,  with  fixed  pain  in  the  head — ' 
usually  precede  for  a considerable  time  the  external  appearance  of  the  tumour. ' 
In  some  rare  cases,  no  such  symptoms  have  indicated  the  existence  of  intra-; 
cranial  disease ; and  the  first  evidence  of  the  disease  has  been  the  sudden | 
protrusion  of  a pulsating  tumour  through  the  skull.  If  the  tumour  l>e| 
compressed,  egg-shell  crackling  of  the  expanded  and  thinned  cranial  bones  willj 
be  felt,  and,  if  attempts  be  made  to  push  it  back  under  the  bones,  giddiness,  | 
syncope,  and  convulsions  are  produced.  As  the  disease  makes  progress,  death  | 
from  paralysis  and  coma  supervenes.  | 

Treatment. — The  result  of  the  treatment  of  fungus  of  the  dura  mater  is  not! 
very  satisfactory  ; yet,  as  the  disease  appears  to  be  almost  of  necessity  fatal  if 
left  to  itself,  something  should  be  attempted — not,  however,  until  the  tumour 
has  fairly  appeared  through  the  bones.  The  scalp  covering  it  should  be 
turned  back  by  a crucial  incision,  and  the  tumour  exposed.  The  apertm’e  in 
the  skull  through  which  it  is  protruded  may  then,-  if  necessary,  be  enlarged  by 
the  use  of  the  trephine  or  Hey’s  saw,  so  as  to  lay  bare  the  fuU  extent  of  the 
tumour,  which  must  then  be  carefully  dissected  aw'ay  from  the  dm-a  mater. 
In  a case  in  which  the  operation  was  being  performed  by  Volkmann,  the 
patient  died  from  the  entrance  of  air  drn’ing  inspiration  through  an  accidental 
wound  of  the  longitudmal  sinus. 

Fungus  of  the  Skull  also  may  occur.  This  term  has  been  applied  to  any 
soft  fungating  tumour  springing  primarily  from  the  vault  of  the  skull.  The 
growth  may  spring  from  beneath  the  periosteum,  when  it  is  usually  a small 
round-celled  or  a spindle-celled  sarcoma,  or  from  the  diploe  when  it  is  most 
commonly  myeloid.  It  gives  rise  to  a smooth  ovoid  tumour  on  the  head, 
which  may  or  may  not  pulsate.  If  it  springs  from  the  diploe  it  is  usually 
covered  by  a thin  layer  of  bone,  which  gives  the  sensation  of  egg-shell 
crackling ; when  it  is  subperiosteal,  it  not  uncommonly  contains  a framework 
of  irregular  spicula  of  bone.  As  the  disease  progresses  it  usually  perforates 
the  skull,  and  comes  into  contact  with  the  dura  mater.  It  is  then  very  difficult 
to  determine  whether  it  arose  from  that  membrane,  or  merely  implicated  it 
by  extension.  These  tumours  may  become  multiple,  and  after  a time  be 
followed  by  secondary  visceral  growths.  I have  twice  seen  the  liver 
secondarily  affected  in  this  way,  death  resulting  without  cerebral  disturbance 
from  intestinal  hajmorrhage  and  exhaustion.  The  only  treatment  possible  is ! 
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removal  of  the  j>rowtli,  but  this  is  accompanied  by  considerable  danger,  not 
only  on  account  of  the  perforation  of  the  skull  and  implication  of  the  dura 
mater,  but  from  their  extreme  vascularity.  In  a case  of  this  kind,  which  1 
had  an  opportunity  of  seeing  many  years  ago,  the  growth  was  successfully 
removed  by  B.  Phillips. 

Secondary  sarcomata  and  carcinomata  are  also  occasionally  met  with  in  the 
bones  of  the  skull.  In  a case  recorded  by  Morris  a few  years  ago,  a large 
jiulsatiug  tumour  of  the  skull  was  found  to  present  the  structure  of  the 
; th}Toid  gland,  and  was  apparently  secondary  to  an  enlargement  of  that  body. 

? Three  or  four  similar  cases  have  been  recorded  by  othei’  Surgeons. 

Hernia  Cerebri,  arising  from  wound  or  ulceration  of  the  dura  mater,  has 
: been  already  described  (Yol.  I.,  p.  oSG). 

! Congenital  Hernia  of  the  Membranes  of  the  Brain  is  sometimes 
met  with  in  the  form  of  Meningocele  or  of  Encephalocele.  In  the  former, 

' the  protruded  sac  is  filled  with  fluid : in  the  latter,  it  contains  also  cerebral 
substance.  The  diagnosis  between  these  two  conditions  is  generally  difficult ; 
and  is  of  little  practical  importance.  The  disease  is  usually  speedily  fatal. 
Z.  Laurence  finds  that,  of  39  instances  in  which  it  occurred,  21  were  males, 
18  females;  that  the  protrusion  may  vary  from  the  size  of  a pea  to  that  of  a 
tumour  exceeding  the  child’s  head ; and  that  the  occiput  is  its  chief  seat — of 
79  cases,  53  being  in  this  situation.  The  hernia  may  occur  at  several  other 
points.  It  has  been  seen  projecting  through  the  anterior  fontanelle.  In  this 
situation  it  has  most  frequently  undergone  spontaneous  cure  as  the  fontanelle 
closed.  Numerous  cases  have  been  recorded  in  which  it  projected  through  a 
deficiency  in  the  region  of  the  cribriform  plate  into  the  nasal  fossm,  or  forwards 
into  the  face  at  the  root  of  the  nose,  the  nasal  process  and  the  neighbouring 
parts  of  the  frontal  bone  being  deficient.  Lichtenburg  has  recorded  a case  in 
which  it  projected  from  the  base  of  the  skull  into  the  pharynx.  In  these 
uncommon  situations,  the  swelling  may  be  mistaken  for  a polypus.  In  six  of 
the  cases  collected  by  Z.  Laurence,  the  subjects  of  this  malformation  reached 
an  adult  age ; in  all  the  remaining  cases  they  died  early,  or  were  still-born. 
Surgery  offers  little  in  these  cases ; though  in  one  instance  Paget  used 
injection  of  iodine  with  success ; and  in  another,  where  sloughing  of  a portion 
of  the  tumour  was  taking  place,  Annandale  applied  a ligature  to  the  peduncle, 
and  I'emoved  the  tiunour,  the  child  recovering  completely  in  spite  of  an 
attack  of  measles.  In  another  case,  the  portion  of  brain  was  sliced  ofi’, 
the  patient  surviving. 

Tapping  the  Head. — This  operation  has  occasionally  been  performed  in 
chronic  hydrocephalus,  but  so  far  without  much  benefit.  It  is  sometimes 
conjoined  with  pressure  by  means  of  an  elastic  bandage.  It  is  applicable  only 
to  those  cases  in  which,  from  the  early  age  of  the  child,  or  the  imperfect 
ossification  of  the  distended  skull,  it  is  possible  to  compress  the  head  by  a 
moderate  degree  of  pressure.  The  operation  is  best  performed  by  means  of  the 
aspirator.  A fine  needle  may  be  pushed  through  the  anterior  fontanelle  or  the 
coronal  suture,  avoiding  the  middle  line  for  fear  of  wounding  the  longitudinal 
sinus.  The  instrument  should  bo  directed  away  from  the  middle  line  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a portion  of  the  contained 
senim.  There  should  be  no  vacuum  in  the  needle  when  it  is  introduced,  but 
when  it  has  ])cnetrated  deeply  enough  to  reach  the  ventricle,  the  piston  of  the 
aspirator  may  lx;  slowly  raised,  so  as  to  withdraw  the  fluid  gradually,  and  not 
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to  disturb  the  circulation  tlirougli  tlie  l)rain.  After  a moderate  quantity  of 
fluid  has  been  withdrawn,  the  small  aperture  should  be  closed  with  a strip  of 
plaster,  and  an  clastic  bandage  should  be  ajiplied  round  the  head  so  as  to 
compress  and  to  conflne  the  bones.  It  is  scarcely  necessary  to  observe  that 
the  prognosis  in  these  cases  is  not  of  a very  favourable  ch'aracter. 


DISEASES  OP  THE  EAR. 

Affections  of  the  Extehnal  Ear  and  Meatus. — Malformations  of 
the  lobule  are  not  uncommon.  Absence  of  the  pinna  or  such  deformity  as 
completely  to  close  the  meatus  has  also  been  met  with.  Hypertrophy  of  the 
external  ear  is  sometimes  met  with  in  idiots ; and  in  gouty  subjects,  Tophi, 
or  Gouty  Concretions,  are  occasionally  deposited  in  it.  Paget,  Bruck,  and 
Vanzetti  have  described  a Fibrous  Tumour  that  occasionally  forms  in  the 
lobule  of  the  ear  from  the  irritation  produced  by  piercing  it,  as  “ one  of 
the  penalties  attached  to  the  barbarism  of  ear-rings.”  These  tumours  are 
semi-malignant,  like  the  warty  growths  of  cicatrices ; and,  after  excision — 
their  only  treatment — are  somewhat  apt  to  return. 

Bloody  Tumours,  or  Hsematomata,  are  occasionally  developed  without 
apparent  cause  in  the  external  ear  of  the  insane  or  idiots,  and  are  not 
uncommon  in  other  patients  as  the  result  of  injury.  They  may  attain  a large 
size,  and  are  often  multiple.  Unless  they  become  inflamed,  I think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  If  inflamed, 
they  must  be  opened. 

Bezema  of  the  External  Ear,  sometimes  extending  into  the  external 
meatus,  is  a common  afiection.  It  occurs  in  scrofulous  children,  and  in  gouty 
adults.  The  constitutional  treatment  must  be  conducted  on  ordinary  princiifles ; 
locally  the  application  of  glycerine  of  borax  or  of  boracic  acid  ointment,  to  which 
a small  quantity  of  extract  of  belladonna  may  be  added,  will  be  found  most 
useful. 

Concretions  in  the  Meatus. — We  not  uncommonly  find  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-like, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  membrana  tympani. 
These  occur  chiefly  in  individuals  of  the  bilioso-phlegmatic  temperament,  and 
are  a common  source  of  temporary  deafness  among  young  people.  They  not 
only  materially  impair  the  sense  of  hearing,  but  are  very  apt  to  give  rise  to 
noises  in  the  head,  and  to  crackling  sensations  on  opening  and  shutting  the 
mouth.  Their  presence  is  best  ascertained  by  examination  with  a well- 
constructed  ear-speculum.  The  Treatment  of  these  concretions  consists  in 
softening  the  wax  by  the  introduction  of  a little  glycerine  into  the  ear  for  a 
few  nights,  and  then  repeatedly  washing  out  the  meatus  by  the  injection  of 
tepid  soap  and  water,  thrown  in  with  a large  syringe ; as  the  fluid  regurgitates 
from  the  membrana  tympani,  it  will  at  length  bring  away  dark  and  hardened 
ceruminous  masses. 

Thickening  of  the  Cuticle. — Occasionally  the  cuticle  of  the  external 
meatus,  and  that  covering  the  membrana  tympani,  becomes  thickened  and 
indurated,  assuming  a dull  white  appearance.  This  is  commonly  a result  of 
eczema,  and  may  give  rise  to  some  degree  of  deafness.  In  these  circum- 
stances, glycerine,  citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be 
useful  in  restoring  the  healthy  condition  of  the  part. 
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Boils  or  Follicular  abscesses  arc  not  uncoinmoii  in  the  external  meatus. 
Tliey  may  arise  as  a complication  of  eczema,  or  as  the  consequence  ot  irritating 
discharges  fi’om  the  middle  ear.  The  Treatment  is  to  apply  hot  fomentations 
to  the  ear,  and,  if  the  boil  can  be  seen,  relief  may  often  be  given  by  puncturing 
it  with  a small  knife. 

Diffuse  Inflammation  of  the  Meatus  or  Otitis  Externa  is  most 
common  in  childi-en,  and  may  occur  ft-om  a variety  of  causes,  amongst  which 
are  measles  or  scarlet  fever,  eczema  or  injuries.  In  some  cases  the  inflamma- 
tion attects  the  periosteum,  and  in  all,  unless  it  be  chocked  early,  it  tends  to 
implicate  the  membrana  tympani.  The  symptoms  are  redness  and  swelling, 
more  or  less  completely  closing  the  auditory  canal,  with  intense  pain, 
aggi’avated  in  many  cases  by  any  movement  of  the  jaw.  After  a time  a 
purulent  dischai'ge  escapes,  when  some  relief  usually  follows.  The  disease 
may  assume  a chronic  form  with  discharge  from  the  ear,  forming  one  of  the 
varieties  of  otoiThcea.  In  other  cases  abscess  forms  which  may  lead  to 
disease  of  the  bony  walls  of  the  canal.  In  some  cases  the  canal  becomes 
closed  by  the  swelling,  and  perforation  of  the  membrana  tympani  may  take 
place.  The  Treatment  in  the  early  stages  consists  of  leeches  behind  the  ear, 
followed  by  hot  fomentations.  If  suppuration  threatens,  the  pus  must  be  let 
out  early  by  a free  incision  made  deeply  to  the  bone  with  a fine  knife  passed 
into  the  meatus. 

Exostoses. — Small  exostoses  occasionally  form  in  the  ear,  springing  from 
the  bony  part  of  the  external  meatus.  These  may  cause  deafness  by 
completely  obstructing  the  canal.  They  have  been  successfully  treated  by 
Mathewson  of  Xew  York,  Field,  Dalby,  and  others  by  means  of  the  American 
dental  drill. 

Periosteal  Thickenings,  also,  the  result  of  syphilis,  are  occasionally  met 
with.  These  usually  disappear  under  iodide  of  potassium. 

Diseases  of  the  Middle  Ear. — It  is  impossible  in  a work  of  this  kind 
to  give  more  than  the  briefest  possible  description  of  the  methods  of  examining 
the  middle  ear,  and  of  the  affections  to  which  it  is  liable  ; for  fuller  informa- 
tion the  student  must  refer  to  special  works. 

Method  of  Examination. — For  examining  the  membrana  tympani  or  tym- 
panum from  the  meatus,  the  ordinaiy  silver  ear  speculum  will  be  found  as 
efficient  as  any  of  the  more  complicated  instruments  sometimes  recommended. 
The  light  must  be  thrown  down  it  by  a concave  mirror  similar  to  that  used 
for  the  laryngoscope.  If  necessary,  the  ear  must  first  be  carefully  cleaned  by 
syringing,  and  afterwards  dried  by  means  of  small  pieces  of  absorbent  wool 
twisted  round  the  end  of  a bit  of  wffialebone  or  wood.  The  membrane  in  health 
is  of  a bluish-grey  colour,  and  the  handle  of  the  malleus  can  be  seen  crossing 
it  from  above  downwards  and  slightly  backwards,  terminating  a little  beyond  its 
middle.  The  membrane  is  set  at  an  angle  of  45  degrees  with  the  floor  of  the 
meatus  ; but,  owing  to  its  concavity  looking  outwards,  a small  triangular  part 
below  and  slightly  in  front  of  the  end  of  the  handle  of  the  malleus  reflects  back 
the  light  to  the  eye  of  the  observer,  and  thus  appears  as  a bright  spot.  The 
points  to  l>c  observed  in  examining  the  membrane  are  its  degree  of  opacity, 
its  colour,  and  degree  of  vascularity  ; its  curvature,  whether  too  concave,  or 
convex  and  bulging  ; and  the  presence  or  absence  of  perforation. 

'I’lie  instrument  known  as  Politzer's  hag  is  of  great  value  in  examining  the 
condition  of  the  Eustachian  tube  and  the  middle  ear.  It  consists  of  a thick 
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india-rubber  bag-  Avith  a blunt  nozzle,  and  is  used  thus  : the  nozzle  is  inserted 
into  one  nostril,  and  both  nostrils  are  then  S(jueezed  between  the  lintrer  and 
thumb,  so  as  efficiently  to  close  tlie  anterior  nares  ; the  patient  then  takes  a 
small  quantity  of  Avater  into  the  mouth  and  holds  it  till  directed  to  swallow  ; 
at  the  moment  he  swalloAVS  the  bag  is  squeezed,  and  the  upper  part  of  the 
pharynx  aboA^e  the  soft  palate  is  thus  distended  Avith  air,  and  as  at  the  same 
time  the  hiUstacliian  tubes  are  opened  by  the  act,  of  swalloAA^ing,  the  air  rushes 
into  the  cavity  of  the  tympanum.  While  this  is  being  done  the  Surgeon 
connects  his  car  with  that  of  the  patient  by  means  of  an  india-rubber  tube 
about  three  feet  in  length  Avith  an  ear-piece  at  each  end.  He  thus  hears 
distinctly  the  effect  produced  by  the  distension  of  the  caA'ityof  the  tympanum. 
The  caAuty  of  the  tympanum  can  usually  be  distended  equally  Avell  if  the 
patient  closes  the  mouth  and  pinches  the  nostrils,  and  then  makes  a forced 
effort  of  expiration.  The  folloAving  are  the  chief  facts  learned  from  this  mode 
of  iiiA’-estigation.  In  health,  the  Surgeon  hears  the  air  enter  the  tympanum 
and  impinge  on  the  membrane  with  a sharp  click,  sounding  to  the  patient  as  a 
loud  crack.  If  the  Eustachian  tube  is  closed  by  SAAnlling  or  plugged  AA'ith 
inspissated  pus  or  mucus  also  filling  the  tympanum,  this  Avill  be  entirely 
wanting.  If  the  caAuty  is  filled  with  tenacious  mucus  or  muco-pmailent  fluid, 
a crackling  bubbling  sound  will  be  heard  both  by  the  Surgeon  and  the  patient 
as  the  air  enters  the  cavity.  If  the  membrane  is  perforated  and  the  Eustachian 
tube  pervious,  the  air  will  be  heard  passing  through  the  aperture. 

The  Eustachian  Catheter  is  useful  in  treatment  rather  than  in  diagnosis.  It 
consists  of  a small  metal  or  Auilcanite  tube  about  six  inches  in  length  with  a 
slight  curve  at  one  end  and  expanded  at  the  other  to  receive  the  nozzle  of  the 
small  india-rubber  bag  used  for  injecting  fluids  or  air.  On  the  large  end  is  a 
ring  to  shoAV  the  position  of  the  point  while  it  is  in  the  nose.  It  is  thus 
passed  : the  conca-vity  of  the  curve  being  turned  towards  the  floor  of  the  nasal 
fossa,  so  that  the  point  may  not  hitch  against  the  tm-binate  bones,  the  catheter  is 
passed  backwards  through  the  nose  till  it  touches  the  posterior  wall  of  the 
pharynx.  It  is  then  AAdthdrawn  about  half  an  inch  and  its  j)oint  directed 
outAvards  and  slightly  upwards  against  the  orifice  of  the  Eustachian  tube.  The 
Surgeon  having  his  ear  connected  with  that  of  the  patient  by  the  india-rubber 
tube  before  described,  can  then  ascertain  whether  the  catheter  is  in  the  tube  or 
not  by  blowing  some  air  tlirough  it  from  a small  india-rubber  bag. 

In  order  to  ascertain  the  degree  of  hearing,  a watch  or  tuning  fork  is 
commonly  used.  The  distance  from  the  ear  at  which  the  ticking  of  the  watch 
can  be  heard  is  generally  taken  as  the  indication  of  the  degree  of  deafiiess.  If 
the  vibrating  tuning  fork  or  the  watch  be  pressed  against  the  vertex,  in  health 
it  is  heard  equally  AveU  in  the  two  ears  ; if  one  meatus  or  one  Eustachian  tube 
be  blocked,  the  sound  will  be  heard  more  loudly  in  the  affected  ear  ; if  the 
sound  cannot  be  heard  with  the  instrument  in  this  position,  or  is  heard  very 
imperfectly,  the  deafness  is  due  to  disease  of  the  nei’Amus  apparatus  of  the  ear. 

The  diseases  of  the  middle  ear  are  commonly  classed  under  the  following 
headings  : Simple  Mucous  Catarrh  and  Purulent  Catarrh,  and  each  of  these  is 
divided  into  acute  and  chronic. 

Simple  Acute  Catarrh  is  usually  associated  Avith  catairhal  affections  of 
the  pharynx,  and  is  most  common  in  children.  It  is  characterized  by  acute 
hyperjemia  and  SAvelling  of  the  mucous  membrane  with  increased  secretion  of 
mucus.  Difficulty  of  hearing  is  an  early  symptom,  and  in  some  cases  there  is 
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intense  ear-ache  radiating  over  the  side  of  the  head.  Noises  and  tlirohhing  in 
the  ear  are  seldom  absent,  E.xamination  of  the  ear  shows  the  external  meatus 
clear,  some  redness  of  the  membrana  tympani,  with  bulging  in  some  cases.  It 
left  unrelieved  the  membrane  occasionally  perforates,  after  which  cure  takes 
place  and  the  aperture  heals,  or  the  disease  may  become  chronic.  The 
Treatment  in  mild  cases  consists  of  the  application  of  leeches  behind  the  ear, 
and  hot  fomentations  externally.  At  the  same  time  the  air  should  be  blown 
into  the  tympanum  at  intervals  by  means  of  Politzer’s  bag  ; the  mucus  will 
usually  escape  when  the  air  regurgitates  from  the  cavity.  If  there  is  much 
bulging  and  acute  pain,  relief  can  be  obtained  more  surely,  and  the  risk  of 
permanent  damage  to  the  ear  avoided  by  puncturing  the  membrane  by  means 
of  a small  lancet-shaped  knife  specially  constructed  for  this  purpose,  or  a 
cataract  needle.  This  operation  is  easy  of  performance  ; the  speculum  having 
been  passed,  and  a good  view  of  the  membrane  obtained,  the  puncture  is  to  be 
made  at  the  lower  part  of  the  membrane  behind  the  handle  of  the  malleus. 
The  mucus  may  then  be  blown  out  by  means  of  air-douches  from  Politzer’s 
bag,  or  through  the  Eustachian  catheter.  The  operation  is  usually  followed  by 
complete  relief,  and  the  small  puncture  soon  heals,  leaving  the  hearing 
unimpaired. 

Chronic  Non-Pnrnlent  Catarrh  is  a very  common  disease  and  a frequent 
cause  of  deafness.  Two  varieties  are  described — the  dry  and  moist.  Dry 
catarrh  is  a term  applied  to  a chronic  inflammation  of  the  mucous  membrane 
unaccompanied  by  any  excess  of  secretion.  It  leads  to  thickening  of  the 
mucous  membrane,  and  finally  causes  deafness  from  immobility  of  the  ossicles. 
In  moist  catan-h  there  are  swelling  and  hypermmia  with  excessive  secretion.  It 
often  affects  the  Eustachian  tube  chiefly,  and  may  lead  to  its  contraction  or 
closure.  If  this  takes  place,  the  air  in  the  tympanum  soon  becomes  absorbed, 
and  the  membrane  becomes  abnormally  concave.  Noises  in  the  ears  and 
occasional  pain  are  common.  It  is  most  commonly  associated  with  pharyngeal 
cataiTh.  This  condition  is  the  common  cause  of  so-called  Eustachian  or  throat 
deafness.  The  treatment  of  chronic  catarrh  is  usually  not  very  satisfactory. 
The  general  health  must  be  attended  to,  and  the  catarrh  of  the  pharynx 
relieved  by  astringent  applications,  as  nitrate  of  silver,  glycerine  of  tannin,  &c. 
At  the  same  time  the  air  must  be  blown  into  the  tympanum  at  intervals  by 
Politzer’s  bag,  the  Eustachian  catheter,  or  by  forced  expiration  with  the  nostrils 
closed.  By  this  means  the  strain  on  the  membrane  is  relieved  and  the  mucus 
allowed  to  escape.  Astringent  injections  into  the  tympanum  by  means  of  the 
catheter  have  been  used,  but  their  benefit  is  somewhat  uncertain. 

Acute  Purulent  Catarrh  is  commonly  a sequela  of  scarlet  fever  or 
measles.  The  symptoms  may  be  acute  like  those  of  the  acute  non-purulent 
form  already  described,  or  jxjrforation  of  the  membrane  may  occur  without 
any  acute  symptoms  having  manifested  themselves,  the  first  symptom  being 
the  discharge  from  the  ear.  After  the  pus  has  thus  found  exit  the  opening  in 
the  membrane  may  close  and  recovery  take  place,  but  in  scrofulous  children 
the  suppuration  may  become  chronic.  It  is  very  important  in  all  cases  of 
scarlet  fever  or  measles,  especially  in  scrofulous  children,  to  keep  a careful 
watch  on  the  ear,  as  in  many  cases  the  complete  destruction  of  the  membrana 
tympani  and  loss  of  the  ossicles  might  be  prevented  by  early  incision. 

Chronic  Purulent  Catarrh  may  arise  as  a sequel  of  acute  inflainmn- 
tion  of  the  middle  ear,  or  as  the  result  of  extension  from  without  in  dilFuse 
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inflammation  of  the  meatus.  In  these  cases  the  mcmljrana  tympani  is  always 
perforated.  The  symptoms  are  merely  loss  or  dulness  of  hearing,  with  a 
chronic  miico-puriilont  discharge  from  the  ear,  often  liaving  an  extremely 
offensive  smell.  The  consequences  of  purulent  catarrh  are  frequently  serious, 
and  sometimes  fatal.  If  unchecked  the  disease  may  lead'  to  necrosis  of  the 
small  bones,  or  to  their  becoming  ankylosed  and  fixed  by  adhesions  to  such  an 
extent  as  to  be  useless.  The  disease  probably  in  all  cases  extends  into  the 
mastoid  cells,  and  here  the  discharge  may  accumulate  and  decompose.  Owing 
to  the  irregularity  of  the  cavities  it  may  not  find  a sufficient  exit,  and  an 
abscess  of  the  mastoid  process  may  fonn,  gradually  perforating  the  bone  and 
appearing  beneath  the  skin.  Caries  or  necrosis  of  portions  of  the  temporal 
bone  is  a consequence  of  greater  gravity.  When  this  takes  place  pus  may 
form  within  the  skull  between  the  dura  mater  and  the  bone.  This  may  be 
followed  by  diffuse  septic  meningitis,  or  by  thrombosis  of  the  lateral  sinus, 
with  subsequent  softening  and  disintegration  of  the  clot,  giving  rise  to 
embolic  pymmia.  Less  commonly  an  abscess  forms  in  the  temporo-sphenoidal 
lobe  of  the  brain.  In  rare  cases  fatal  septic  infection  may  take  place  without 
any  disease  of  the  bone  being  found  after  death.  The  symptoms  of  these 
various  complications  present  nothing  peculiar  and  need  no  detailed  descrip- 
tion. In  strmnous  children  enlargement  and  suppuration  of  the  glands  behind 
the  jaw  is  a common  complication. 

In  the  Treatment  of  chronic  purulent  catarrh  of  the  middle  ear,  the  essential 
objects  aimed  at  are  complete  removal  of  the  purulent  secretion  as  soon  as  it 
forms,  and  j)revention  of  its  decomposition.  As  the  secretion  diminishes 
astringent  application  may  be  used  to  hasten  its  cessation.  The  removal  of 
the  purulent  secretion  is  effected  chiefly  by  frequent  syringing  of  the  ear,  and 
by  blowing  through  the  cavity  either  by  Politzer’s  apparatus,  the  catheter, 
or  simple  forced  expiration.  The  syringe  must  not  be  used  too  forcibly, 
especially  if  the  opening  in  the  membrane  is  large.  Hinton  recommended 
that  an  india-rubber  ball  syringe  with  a nipple-like  nozzle  completely  filling 
the  external  meatus,  should  be  used,  by  means  of  which  the  fiuid  may  be 
made  to  flow  through  the  ear  into  the  pharynx.  This  should  be  done  with 
steady  gentle  pressure.  If  too  much  force  be  used  it  causes  giddiness  or 
faintness.  The  head  should  be  held  forwards,  so  that  the  fluid  that  enters 
the  pharynx  may  pass  out  at  the  nose.  Decomposition  is  prevented  by  the 
use  of  antiseptic  solutions,  the  best  being  Oondy’s  fiuid,  chloride  of  zinc  (gr.  j. 
to  5j.),  or  a concentrated  solution  of  boracic  acid.  After  the  ear  has  been 
syringed  the  meatus  should  be  carefully  dried  with  cotton- wool.  In  many 
cases  great  benefit  is  obtained  from  blowing  into  it  a small  quantity  of 
iodoform. 

Under  this  treatment  the  discharge  in  most  cases  gradually  ceases,  and 
unless  it  be  too  large,  the  opening  in  the  membrane  heals.  In  exceptional 
cases  in  which  there  is  insufficient  exit  for  the  discharge  it  may  be  necessary 
to  enlarge  the  opening  in  the  tympanic  membrane  to  allow  of  more  perfect 
cleaning  of  the  cavity. 

Tlie  complications  of  chronic  purulent  catarrh  must  be  prevented  if  possible 
by  the  above  treatment.  Necrosis  of  the  petrous  portion  of  the  temporal 
bone,  meningitis,  intracranial  suppuration  and  ]3ya3mia,  when  they  arise,  are 
beyond  the  reach  of  treatment.  Necrosis  of  the  mastoid  process  is  less  danger- 
ous; the  sequestrum  may  separate  and  be  removed  by  the  meatus  or  externally. 
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If  there  is  pain,  redness  and  oedema  over  the  process,  indicating  pcnt-np  pus 
in  tlie  mastoid  cells,  trephining  is  sometimes  required.  It  is  only  necessary  to 
use  a trephine  when  the  bone  is  very  hard.  As  a rule  the  outer  layers  caii  be 
cut  away  with  a small  gouge,  after  which  the  miistoid  cells  can  be  broken  into 
with  a strong  probe.  The  opening  should  be  made  a quarter  to  half  an  inch 
behind  the  attachment  of  the  auricle,  and  on  a level  with  the  upper  margin  of 
the  external  meatus.  The  instrument  must  be  directed  inwards  and  slightly 
forwards.  The  operation  must  be  performed  with  great  caution,  to  avoid  any 
risk  of  wounding  the  dura  mater  or  the  lateral  sinus.  This  operation  must 
be  reserved  for  cases  in  which  the  pain,  swelling,  and  tenderness  over  the 
process  lasting  for  some  time  clearly  indicate  an  accumulation  of  pus.  If 
carefully  performed  it  can  do  no  harm  and  may  do  much  good. 

The  constitutional  treatment  consists  in  the  administration  of  cod-liver  oil, 
iron,  and  tonics,  as  the  case  may  require. 

OtorrhcBa. — This  is  merely  a name  for  a muco-purulent  discharge  from  the 
ear.  As  already  pointed  out  it  may  arise  from  diffuse  inflammation  of  the 
external  meatus,  from  badly  treated  abscess  of  the  meatus,  from  catarrh  of  the 
luiddle  ear  with  perforation  of  the  membrana  tympani,  and  from  disease  of 
the  petrous  portion  of  the  temporal  bone  or  mastoid  process.  Disease  of 
the  bones  of  the  ear  is  very  rarely  primary,  being  almost  always  a secondary 
consequence  of  disease  of  the  mucous  membrane.  The  treatment  has  been 
already  described. 

Polypus. — Polypi  of  the  ear,  in  the  great  majority  of  cases,  spring  from 
the  tympanum,  and  project  through  an  opening  in  the  membrana  in  cases  of 
chronic  aural  catarrh.  They  are  rarely  met  with  springing  from  the  external 
meatus.  They  are  usually  hard  and  fleshy-looking,  though  sometimes  soft 
and  gelatinous,  as  in  the  nose  ; sometimes  pedunculated,  but  at  others  situated 
on  a broad  base.  They  produce  serious  inconvenience  by  obstructing  the 
external  ear,  and  require  to  be  twisted  off  by  means  of  forceps,  or,  if  too 
firmly  fixed  for  this,  cut  off  nflth  scissors  or  a wire  snare  ; after  which  means 
must  be  taken  to  cure  the  purulent  catarrh  upon  which  the  growth  is 
dependent. 

Nervous  Deafness  is  recognized  by  the  absence  of  the  symptoms  of  any 
of  the  foregoing  diseases,  or  of  the  history  of  their  occurrence,  and  by  the 
fact  that  a vibrating  tuning  fork  is  either  not  heard  at  all  or  imperfectly 
heard  when  it  is  placed  upon  the  vertex  or  between  the  teeth.  As  it  is  not 
amenable  to  sm-gical  treatment,  it  is  needless  to  discuss  here  its  causes  or 
patliology. 


DISEASES  OP  THE  NOSE. 

Ext?:rxal  Affections  of  the  Nose. — Acne  Rosacea  is  an  affection  of 
the  skin  of  the  nose,  in  many  cases  distinctly  resulting  from  alcoholic  excess, 
in  othere,  especially  in  women,  being  apparently  connected  with  chronic 
dyspepsia.  It  commences  as  a red  spot  on  Avhich  dilated  capillaries  are  visible, 
and  extends  gradually  over  the  whole  tip  of  the  nose  and  often  to  the  adjacent 
parts  of  the  face.  At  first  the  sebaceous  follicles  arc  not  affected,  but  later 
on  they  usually  become  enlarged,  making  the  surface  more  or  less  tuberculatcd. 
Some  thickening  of  the  skin  usually  occurs  at  this  stage.  The  irmtnicnt 
consists  in  correcting  evil  habits  in  drinking  or  eating,  and  attention  to 
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the  digestion  and  geueral  licalth.  Tiocally,  iodide  of  sulphur  ointment  is 
useful. 

Lipoma  Nasi  is  a chronic  hypertrophy  of  the  cutaneous  and  subcutaneous 
structures,  foi-ming-  a large  reddish-blue,  vascular-looking,  soft,  tremulous,  and 
lohulated  mass,  enveloping  the  end  of  the  nose,  and  ])roducing  excessive 
deformity  of  it.  There  are  all  degrees  of  this  disease,  from  mere  clubljing  of 
the  end  of  the  organ,  to  the  formation  of  a set  of  pendulous  lobular  tumours 
attached  to  it.  The  sebaceous  glands  are  greatly  enlarged  in  this  disease, 
often  reaching  the  size  of  small  peas.  The  patient’s  a]i)pearance  may  be 
greatly  improved  by  the  removal  of  these  growths,  as  is  shown  in  Figs.  Go:-}, 
(554,  taken  from  a patient  operated  on  by  M.  Beck.  This  may  be  done  readily 


Fig.  653.— Lipoma  of  Nose  before  operation.  Fig.  654.— Same  Nose  after  Operation. 


enough  by  making  an  incision  down  the  mesial  line  to  the  alar  cartilages,  and 
then  dissecting  the  lipoma  off  these  on  each  side  ; especial  care,  however, 
bemg  taken  in  doing  this  not  to  encroach  upon  the  nostril.  This  is  best 
avoided  by  directing  an  assistant  to  keep  his  finger  in  it  tvhile  the  dissection 
is  being  prosecuted,  so  that  he  may  warn  the  Surgeon  of  the  too  near  approach 
of  the  knife.  The  surface  is  then  left  to  granulate  and  cicatrize. 

Lupus,  Epithelioma,  Ho  dent  Ulcer,  and  Tertiary  Syphilitic  Ulcera- 
tion are  all  common  in  the  nose.  Lupus  especially  may  be  looked  upon  as 
almost  specially  affecting  this  organ,  destroying  one  or  both  aim,  the  columna, 
or  perhaps  the  whole  of  the  nose.  The  consideration  of  the  nature  and  treat- 
ment of  these  affections  in  this  situation  presents  nothing  special  {see 
Chapter  XXXVII.  Vol.  I.):  but  the  cure  of  the  deformities  induced  by  them,  ; 
which  is  full  of  interest  to  the  Surgeon,  will  be  considered  in  detail  when  we  ; 
speak  of  the  plastic  operations  that  are  practised  on  the  face. 

Ulcers  and  Fissures,  of  a less  serious  character,  though  very  painful  and 
chronic,  often  occur  at  the  angle  of  the  ala  and  septum,  or  between  the  ala 
and  tip.  Their  Treatment  consists  in  touching  them  from  time  to  time  with 
nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate  or 
citrine  ointment ; at  the  same  time  that  the  general  health  is  attended  to, 
and  the  strength  restored,  by  the  administration  of  iron,  bark,  and  sarsaparilla. 
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Affections  of  the  Nasal  Cavity. — Examination  of  the  Nasal  Cavity. 
— The  nasal  cavity  may  be  examined  from  the  front  by  means  of  the  nasal 
speculum  (Fi«f.  Goo).  This  is  introduced  so  as  to  dilate  the  nosti’il,  and  a strong 
light  is  then  thrown  in  by  means  of  the  laryngoscopic  mirror.  The  s])ecnhim 
shown  in  Fig.  GoG,  will  be  found  very  convenient,  as  it  does  not  require  holding, 
and  thus  leaves  the  Surgeon’s  hands  free.  The  posterior  nares  can  be 
examined  by  the  laryngoscope,  the  mirror  being  held  in  the  reversed  position. 


The  patient  is  placed  in  the  same  position  as  for  examining  the  larynx  (see 
Diseases  of  the  Larynx),  but  the  tongue  is  not  drawn  out.  The  uvula  is  then 
dra^^l  forward  with  a small  curved  spatula,  or  the  patient  may  be  told  to 
breathe  out.  The  mirror  is  then  inserted  till  it  is  close  to  or  touches  the 
posterior  wall  of  the  pharynx.  The  handle  may  be  slightly  bent  with  the 
concavity  of  the  curve  towards  the  tongue.  This  method  of  examination  or 
posterior  rhinoscopy,  as  it  is  termed,  is  difficult,  and  it  is  seldom  that  much 
is  learned  from  it.  The  posterior  nares  can  be  examined  also  digitally  by 
pas-sing  the  finger  behind  the  soft  palate. 

Deviation  of  the  Septum. — This  may  be  the  result  of  injury  or  a con- 
genital malfonnation.  It  is  seldom  of  any  importance,  but  should  it  exist  to 
such  an  extent  as  to  obstruct  one  nostril  it  may  be  necessary  to  remedy  the 
deformity  by  operation.  This  may  be  done  by  forcibly  bending  the  septum 
into  its  proper  position  by  some  blunt  instrument  passed  up  the  nostril. 
Should  this  be  impossible,  the  ])art  of  the  cartilage  obstructing  the  nostril  may 
be  cut  away,  care  being  taken  not  to  remove  so  much  as  to  cause  sinking  in 
of  the  nose. 

Chronic  Catarrh,  in  the  form  of  a thin  watery  mucous  discharge,  lasting 
for  many  months,  is  occasionally  met  with,  more  particularly  in  young  women, 
indejKJudently  of  any  structural  disease  of  the  mucous  membrane,  ’fhe  Treai- 
mm\t  of  this  affection  consists  in  the  employment  of  tonics  and  means  calculated 
to  strengthen  the  system  generally,  and  the  local  application  of  astringents. 


Fig.  055.— Nasal  Speculum. 


Fig.  056. — Frantzer.s  Nasal  Speculum. 
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such  as  tannin,  chloride  of  zinc,  &c.  Bnt  under  any  plan  of  treatment  this 
affection  is  apt  to  })rove  rchellions. 

Follicular  Hypertrophy.— Meyer  of  Copenhagen  has  described  a condition 
occasionally  met  with  in  strumous  children,  in  which  there  is  a general  over- 
growth of  the  closed  lymphatic  follicles  situated  about  the  postcrioi-  narcs 
and  ujiper  part  of  the  pharynx.  It  leads  to  more  or  less  complete  obsti’uc- 
tion  of  the  posterior  nares,  and  is  often  accompanied  by  deafness.  The 
condition  can  be  recognized  by  the  nasal  tone  of  the  voice,  the  stojjpage  of 
the  nose,  and  by  the  enlarged  follicles  being  felt  with  the  finger  passed  behind 
the  soft  palate.  Meyer  recommends  that  the  enlarged  follicles  should  be 
scraped  away  by  means  of  a ring-shaped  knife  set  in  a long  handle,  whicli 
can  be  passed  through  the  nostril  and  guided  by  the  finger  behind  the  soft 
palate. 

Watery  Discharge  from  the  Nose.— Sir  James  Paget  has  recorded  a case 
in  which  a clear  watery  fluid  of  a specific  gra\dty  of  1004,  containing  a trace 
of  albumen  and  a considerable  quantity  of  chloride  of  sodium  flowed  steadily  at 
the  rate  of  a drop  every  five  or  six  seconds  from  the  left  nostril.  The  fluid  ' 
exactly  resembled  cerebro-spinal  fluid.  Following  the  practice  of  Sir  Benjamin 
Brodie  in  a similar  case.  Sir  James  Paget  administered  sulphate  of  zinc 
internally,  and  injected  the  nostril  with  a solution  of  the  same  substance,  and 
under  this  treatment  the  discharge  ceased.  The  flow  commenced  six  months 
after  a severe  blow  on  the  forehead.  The  patient  subsequently  died  of 
meningitis,  the  inflammation  being  most  marked  about  the  under  surface  of 
the  frontal  lobes,  but  no  communication  was  found  between  the  nasal  fossm 
and  the  subarachnoid  space.  In  the  left  antrum,  however,  were  found  two 
broad-based  polypoid  growths  which  Sir  James  Paget  believes  to  have  been  the 
source  of  the  discharge. 

Ozaena. — By  the  term  ozrnna  is  meant  a chronic  muco-purulent  discharge 
from  the  nose,  having  a peculiar  and  most  offensive  smell.  It  may  arise  m 
some  cases  without  evident  cause,  and  is  then  called  simple;  but  more 
commonly  it  is  due  to  syphilitic  or  strumous  disease  in  the  nasal  fossEe,  accom- 
panied by  ulceration  of  the  mucous  membrane  or  necrosis  of  the  bones.  The 
treatment  necessarily  varies  with  the  cause  of  the  disease,  and  will  be  discussed 
with  the  affections  that  give  rise  to  it,  but  from  whatever  cause  it  may  arise 
the  nasal  cavity  must  be  thoroughly  washed  out  twice  a day  at  least  to  remove 
the  offensive  discharge.  This  can  be  done  efiiciently  only  by  means  of  the 
“ nasal  douclieN  This  consists  of  an  india-rubber  tube  about  three  feet  long,  to 
one  end  of  which  is  fixed  a nipple -like  nozzle  to  fit  into  the  nostril,  and  to  the 
other  a metal  tube  bent  into  the  shape  of  a syphon.  It  is  thus  used.  The 
tube  is  first  filled  with  water  and  the  syphon  end  hung  over  the  edge  of  a jug 
or  tumbler  containing  the  fluid  to  be  injected  into  the  nose.  The  patient 
then  holds  his  head  over  a basin,  and  breathes  through  the  mouth,  which  must 
be  kept  open.  The  nipple  end  of  the  tube  is  now  placed  in  the  nostril,  and 
the  vessel  holding  the  fluid  to  be  injected  is  raised  about  two  feet  above  the 
head  of  the  patient.  The  fluid  will  then  flow  through  the  syphon  and  enter 
the  nostril  with  a degree  of  force  proportional  to  the  height  at  which  the  vessel 
is  held.  As  the  patient  is  breathing  through  the  open  mouth,  the  soft  palate 
is  curved  backwards  against  the  posterior  wall  of  tlie  pharynx,  and  shuts  off 
the  nasal  part  of  that  cavity  ; the  fluid,  therefore,  ])asses  out  at  the  opposite 
nostril,  thus  washing  out  both  nasal  cavities  and  the  part  of  the  pharynx 
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j above  the  soft  palate.  The  tliiid  used  should  contain  some  antiseptic,  as 
I Condy’s  fluid,  chloride  of  zinc  (gr.  j to  5]')  ; a concentrated  solution  of  boracic 
f acid,  or  sulphate  of  zinc  (gr.  ij  to  53).  After  the  nose  has  been  thoroughly 
cleaned,  G.  Y.  Poore  recommends  the  following  powder  to  be  taken  as  snufl  ; 

1 biborate  of  soda,  nitrate  of  bismuth,  aa  5.I  ; disulphate  of  quinine,  gr.  x ; 
iodoform,  gr.  v. — The  snuff  may  be  used  two  or  three  times  a day,  care  being 
taken  to  wash  it  out  thoroughly  each  day  with  the  nasal  douche. 

Simple  Ozsena. — A very  foetid  discharge  from  the  nose  will  occasionally 
occur  in  delicate  or  strumous  children  while  cutting  their  teeth,  and  may 
j continue  for  several  years.  It  may  arise  also  after  one  of  the  acute  specific 
fevers,  especially  scarlatina  or  measles.  Sometimes  it  occurs  at  a later  period, 
i chiefly  iii  women.  The  mucous  membrane  is  swollen  and  red,  but  the  disease 
is  not  necessarily  attended  by  ulceration,  although  this  may  take  place  if  the 
, foul  discharge  is  allowed  to  accumulate.  The  Treatment  consists  in  the  use  of 
the  nasal  douche,  after  which  some  astriugent  application  may  be  applied. 
Glycerine  of  tannin  will  often  be  found  of  great  use.  It  may  be  applied  by 
I means  of  a camers-hair  pencil  through  the  nostrils,  and  in  most  cases  it  is 
necessary  also  to  pass  a long  brush  on  a bent  stem  from  the  mouth  behind  the 
soft  palate,  so  as  to  reach  the  upper  part  of  the  pharynx  and  the  posterior 
nares.  In  young  children  the  teeth  and  stomach  must  be  attended  to. 

Chronic  Thickening  of  the  Schneiderian  Membrane. — The  mucous 
membrane  of  the  nose  is  not  unfrequeiitly  chronically  inflamed,  especially  in 
strumous  children ; that  portion  of  the  membrane  coveriug  the  turbinate 
i bones  becoming  thick,  soft,  and  vascular,  and  projecting  like  a broad  fringe 
I from  their  surface.  It  is  usually  of  a bright  red  colour,  and  covered  with 
muco-pus  without  offensive  odour.  This  swelling  at  all  times  produces 
snuffling  and  a peculiar  intonation  of  voice,  but  increases  in  wet 
I weather,  and  then  may  become  so  great  as  seriously  to  obstruct  the 
breathing. 

Abscess  occasionally  forms  either  in  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  bones,  separation 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  great  deformity. 
These  various  forms  of  abscess,  followed  by  necrosis,  are  commonly  syphilitic, 
and  result  fi-om  softening  gummata  beneath  the  mucous  membrane  or 
periosteum,  and  are  associated  with  ulcers  and  a foul  and  foetid  discharge, 
which  has  a tendency  to  cake  upon  the  surface,  forming  dark  and  rugged 
crusts,  constituting  the  condition  known  as  Syphilitic  Ozeena.  A similar 
condition  may  be  met  with  also  w'ithout  any  evidence  of  syphilitic  infection. 
Tin's  most  commonly  occurs  iu  strumous  subjects,  and  is  usually  associated 
with  enlargement  of  .the  glands  at  the  angle  of  the  jaw.  Such  a condition 
would  be  described  as  Strumous  Ozama.  Ulcemtion  in  the  nasal  cavity  may 
in  some  cases  be  consequent  upon  the  irritation  of  decayed  teeth,  producing 
disease  of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity 
of  the  nose. 

The  Treatment  of  these  conditions  must  be  conducted  by  the  use  of  the 
nasal  douche,  followed  by  the  application  of  solution  of  nitrate  of  silver, 

' sulphate  of  copper,  bichloride  of  mercury,  one  to  two  grains  to  the  ounce  ; or 
black  wash.  The  snufl'  above  mentioned  will  often  be  found  very  useful.  In 
syphilitic  cases  the  general  treatment  of  syphilis  must  be  carried  out,  iodide  of 
potassium  or  mercury  being  administered  according  to  the  condition  of  the 
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patient.  In  strumous  cases,  codliver-oil  and  iodide  of  iron  are  most  useful. 
\Vlien  necrosis  occurs,  it  must  )je  treated  as  described  below. 

Necrosis  not  iinfrequently  occurs  in  the  loose  bony  structures  lying  in  the 
nasal  fossm  or  in  the  nasal  bones  themselves.  In  these  cases  the  septum  nasi 
participates  in  the  morbid  process,  and  commonly  separates  oi'  is  peiforated. 

Necrosis  may  occur  in  these  situations  either  as  the  result  of  syj)hilis,  the 
abuse  of  mercury,  or  from  external  injury.  I have,  however,  seen  cases,  moi'e 
particular!}'-  in  Avomcn  and  children,  which  are  not  referrible  to  any  of  these 
causes,  or  indeed  to  any  other  external  exciting  cause,  and  in  which  scrofula 
was  probably  the  occasion  of  the  disease. 

The  p>resence  of  the  necrosis  may  be  suspected  from  the  great  foetor  that 
infects  the  breath — the  characteristic  odour  of  dead  bone  being  emitted,  but 
in  an  excessive  degree  ; and  its  existence  may  always  be  positively  determined 
by  exploration  of  the  nasal  cavities  with  a probe. 

The  Treaiment  is  simple,  and  must  be  conducted  on  ordinary  medical  and 
surgical  principles.  If  the  general  health  be  impaired,  or  if  the  disease  be 
specific,  approjDriate  alternative  constitutional  treatment  must  be  adopted. 
The  feetor  may  be  lessened  by  the  nasal  douche  and  antiseptic  applications. 
So  soon  as  the  bone  is  loosened,  it  must  be  extracted  with  polypus-forceps, 


coming 


away  in  soft  black  crumbling,  offensive  masses.  There  is  often! 


abundant  hmmorrhage  after  this  extraction,  but  I have  only  once  seen  seriou 
trouble  result  from  this  cause.  The  patient,  who  was  of  intemperate  habits,] 
suffered  from  extensive  destruction  of  the  hard  palate  and  bones  of  the  nose 
An  attempt  was  made  to  remove  a sequestrum  when  a sudden  gush  of  bloo' 
took  place  which  rapidly  proved  fatal,  partly  by  entering  the  lungs  and  parti 
from  syncope.  If  hemorrhage  occurs,  plugging  will  in  most  cases  easily 
arrest  it. 

In  cases  of  obstinate  ozena  in  which  necrosis  is  suspected,  or  in  which  the 
sequestra  cannot  be  removed  by  the  nostril,  Eouge,  of  Lausanne,  recom- 
mends that  the  nasal  cavity  should  be  opened  by  an  incision  made  frorc 
the  mouth  at  the  reflection  of  the  mucous  membrane  from  the  gums  to  the 
upper  lip.  The  cartilages  are  separated,  and  the  septum  cut  through  with 
strong  scissors  sufficiently  to  allow  the  upper  lip  and  nose  to  be  pulled  upward 
for  a sufficient  distance  to  thoroughly  expose  the  nasal  cavity.  By  remo\Tnc 
sequestra  in  this  way.  Rouge  cured  several  cases  of  most  obstinate  oz^ena 
After  the  operation  the  nose  is  rejjlaced,  and  no  scar  or  other  deformit 
results. 

Calculi,  or  Rhinolitlis,  are  occasionally  met  with  in  the  nasal  fossfe 
where  they  simulate  foreign  bodies,  and  may  keep  up  considerable  irritatioi 
and  offensive  discharge  ; and  here  extraction  may  be  practised  with  a pair  o 
forceps.  But  sometimes  they  are  situated  under  the  mucous  membrane.  Ii 
two  cases  I have  dissected  round  calcareous  bodies  of  this  kind,  of  about  th 
size  of  cherry-stones,  from  under  the  mucous  membrane  of  the  ala  of  thi 
nostril  in  children. 

Epistaxis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  i 
young  people  about  the  age  of  puberty,  more  particularly  in  girls,  antecedent! 
to  the  menstrual  period  ; it  may  either  be  active  or  passive,  but  is  most  usual! 
dependent  on  congestion  of  the  mucous  membrane.  But  in  the  adult  it 
more  serious,  and  it  may  then  be  associated  with  and  dependent  on  two  ver 
opposite  conditions — either  on  a state  of  plethora  with  tendency  to  cerebr 
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i congestion,  or  on  an  anaemic  and  cachectic  state,  in  which  the  blood  is  tliiii,  and 
I does  not  coagulate  readily.  In  the  first  condition  the  epistaxis  is  often  con- 
nected with  congestion  of  the  liver,  and,  when  occurring  in  the  young  and 
jilethoric,  it  is  often  a salutary  relief  to  the  system.  But  when  occurring  in 
cachectic,  aiunmic,  and  especially  aged  people,  it  becomes  ol  very  serious 
moment ; and  in  such  circumstances  the  loss  of  blood  may  be  so  continuous 
and  copious  that,  uuless  active  means  bo  adopted,  a fatal  termination  may 
ensue.  AVhen  ejiistaxis  proves  fatal,  it  is  by  its  constant  recurrence.  In  these 
cases,  I believe,  the  nasal  lunmorrhage  is  always  associated  with  a broken-down 
and  unhealthy  state  of  the  constitution,  dependent  upon  chronic  visceral 
mischief,  especially  chronic  Bright’s  disease,  with  the  contracted  kidney  and 
cirrhosis  of  the  liver.  The  worst  and  most  intractable  cases  that  I have  seen 
have  been  connected  with  hepatic  disease  and  jaundice.  Epistaxis  is  in  some 
cases  associated  with  purpura  ; more  rarely  it  occurs  in  patients  suffering 
from  haemophilia.  It  is  sometimes  a prominent  symptom  in  sarcoma  of  the 
bones  of  the  nose. 

Treatment. — Epistaxis  must  not  be  treated  simply  as  a local  disease  of  the 
nose.  It  is  usually  only  a symptom  of  some  constitutional  condition  or 
visceral  disease  that  requires  remedying  before  the  haemorrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medical 
principles  those  states  of  plethora  or  cachexy  with  which  it  may  be  associated, 

I or  those  conditions  of  disease  of  liver  or  of  kidney  that  are  met  with  in 
pereons  suffering  from  it. 

In  young  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis  may  com- 
monly be  arrested  by  the  employment  of  ordinary  domestic  means,  such  as 
the  application  of  cold  to  the  nape  of  the  neck  and  forehead  ; and  its  return 
may  be  prevented  by  the  use  of  purgatives,  or  by  attention  to  the  proper 
resrulation  of  the  menstrual  function. 

o 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked,  especially 
if  the  pulse  be  very  hard  and  incompressible.  Should  it  prove  very  abundant, 
dry  cupping  between  the  shoulders,  and  the  application  of  an  ice-bag  to  the 
forehead,  with  rest,  will  be  required. 

In  anaemic  and  cachectic  subjects,  and  in  old  people,  the  haemorrhage  is  often 
attended  by  dangerous  consequences,  and  requires  the  use  of  active  measures 
for  its  suppression.  In  these  cases  the  following  plan  should  be  adopted.  The 
head  should  be  raised,  an  ice-bag  applied  to  the  forehead,  complete  rest  and 
quietude  enjoined,  and  gallic  acid  in  ten-grain  doses,  or  half-drachm  doses  of 
the  tincture  of  ergot,  administered  at  frequent  intervals.  Should  the  bleeding 
still  be  profuse  and  continuous,  a cuiTent  of  iced  wnter  may  be  made  to  flow 
through  the  nose  by  means  of  the  nasal-douche,  or  the  interior  of  the  nose 
may  be  sponged  out  with  a solution  of  perchloride  of  iron  or  tannin.  If  this 
do  not  suffice,  it  will  become  necessaiy  to  plug  one  or  both  nostrils.  This  is 
best  done  by  means  of  a plug  of  prepared  sponge,  having  a quill  or  a piece  of 
gum  catheter  passed  through  it  for  breathing  purposes,  and  soaked  in  a 
solution  of  perchloride  of  iron. 

Should  the  hsemon’hagc  still  continue,  the  blood  passing  back  into  the  throat, 
and  perhaps  being  swallowed,  the  posterior  nares  require  to  be  plugged  as 
well.  This  operation  should,  however,  be  deferred  until  it  becomes  absolutely 
necessary  for  the  preservation  of  life.  Plugs  in  the  posterior  nares  behind 
the  soft  ])alate  are  a source  of  very  great  distress  to  most  people,  and  in  old 
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persons  will  rapidly  wear  out  the  powers  of  life  by  interference  with 
breathing-  and  sleep,  I believe  that  by  attention  to  propei-  constitutional  and 
by  perseverance  in  other  and  milder  local  treatment  plugging  of  the  posterior 
narcs  may  commonly  be  avoided.  When  absolutely  recpiired  it  is  best  done 
by  carrying  a long  piece  of  strong  whip-cord  along  the  floor  of  the  nose 
through  the  posterior  nares  into  the  pharynx,  by  means  of  Bellocq’s  sound 
(Fig.  On/),  or,  if  this  be  not  at  hand,  by  threading  the  cord  through  an 
elastic  catheter,  and  carrying  this  into  the  pharynx,  then  seizing  the  cord  as 
it  appears  behind  the  soft  palate,  and  drawing  it  forwards  into  the  mouth,  at 
the  same  time  that  the  catheter  is  taken  out  of  the  nostril.  In  this  way  the 
string  will  pass  through  the  nose,  round  the  back  of  the  soft  palate,  into  and 
then  out  of  the  mouth  (Fig.  658).  To  the  centre  of  the  piece  of  string  that 
hangs  out  betAveen  the  lips,  a plug  of  lint,  about  the  size  of  the  flrst  joint  of 
the  thumb,  or  better  still,  a piece  of  compressed  sponge,  should  he  firmly 
tied  ; this  is  then  drawn  up  into  the  posterior  nares  by  pulling  on  the  end  of 
the  ligature  that  hangs  from  the  nose,  being  guided  in  its  passage  behind  the 


Fig.  658.— Diagram  of  Plugging  the  Nostril  by  means  of  .• 
Bellocq’s  Sound. 


palate  by  the  fingers  introduced  into  the  month.  AVhen  the  bleeding  has 
ceased,  it  may  readily  be  withdrawn  by  means  of  the  string  that  hangs  out  of 
the  mouth.  As  the  epistaxis  is  very  apt  to  recur,  it  is  a wise  precaution, 
when  the  plug  is  removed  from  behind  the  palate,  to  leave  a loop  of  string  in 
the  nose  and  mouth,  which  may  be  knotted  and  fixed  by  a slip  of  plaster 
behind  the  ear.  In  this  way  the  plug  may,  if  occasion  occur,  be  readily 
replaced  without  the  necessity  of  re-introducing  the  sound  or  catheter  through 
the  nose,  which  is  often  a troublesome  operation. 

TUMOURS  OP  THE  NASAL  FOSS.®. 

Polypus. — Tumours  of  very  different  structures  and  composition  are  met 
with  in  the  nostrils  : and  to  all  of  these  which  possess  the  common  characters 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Polypus  is  given. 
Thus  Surgeons  commonly  .speak  of  the  Benign^  the  Soft,  the  Gelatinous,  or 
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}[ucous  Polyp,  as  well  as  the  Sarcomatous  or  Fleshy,  and  the  Maliynanl  Polyp. 
The  term,  however,  should  properly  be  confined  to  a soft  and  pendulous 
mucous  growth  ; the  fleshy  aud  malignant  polypi  being  mere  varieties  of 
fibrous,  myeloid  or  other  sarcomatous  tumours,  springing  from  the  bones  in 
the  nasal  fossm,  or  from  the  ethmoidal  and  sphenoidal  cells. 

The  true  Mucous  Nasal  PolyTP  is  a soft,  moist,  gelatinous  tumour,  of  a 
gi’eyish-yellow  colour  when  lodged  in  the  nasal  fossm  ; but  when  it  descends 
into  the  anterior  nares,  or  beyond  them,  and  is  exposed  to  the  air,  it  becomes 
of  a reddish-brown  or  purple  tint,  and  somewhat  shrivelled  on  the  surface. 
It  is  usually  lobulated,  pedunculated,  or  bottle-shaped  ; and  not  very  vascular 
except  at  the  root,  where  it  is  permeated  by  thin-walled  vessels  that  bleed 
freely  on  the  slightest  touch.  In  structure  it  is  soft  and  homogeneous  to 
the  naked  eye.  If  cut  across  and  squeezed  a large  quantity  of  thin  fluid  flows 
from  it,  and  the  mass  becomes  reduced  to  a small  proportion  of  its  original 
bulk.  Mucous  polypi  are  fonned  by  an  overgrowth  of  the  mucous  and  sub- 
mucous tissue  of  the  nose.  They  are  covered  completely  by  mucous  mem- 
brane with  ciliated  epithelium,  the  cilia  of  which  may  be  seen  in  active 
movement  under  the  microscope  after  removal.  The  mucous  membrane  may 
or  may  not  contain  glands  ; occasionally  the  surface  is  pitted  by  the  orifices 
of  glands  of  considerable  size.  The  tissue  which  forms  the  bulk  of  the 
tumour  is  composed  of  delicate  bands  of  connective  tissue  separated  from 
each  other  by  an  abundant  mucous  fluid.  Amongst  the  fibres  are  numerous 
cells  either  rounded  or  presenting  the  stellate  form  found  in  true  mucous 
tissue  (see  Myxoma,  Yol.  I.,  p.  988,  Fig.  377).  The  whole  mass  is  abundantly 
supplied  by  vessels.  Occasionally  polypi  are  found,  growing  fr’om  the  lower 
part  of  the  nares,  covered  with  tessellated  epithelium.  The  tumour  may 
grow  from  any  point  of  the  surface  of  the  turbinate  and  ethmoid  bones,  and 
has  indeed,  though  veiy  rarely,  been  obseiwed  to  project  into  the  nose  from 
the  fr'ontal  sinuses  and  antrum.  Polypi  most  frequently  grow  from  the 
middle  spongy  bone,  sometimes  from  the  inferior  turbinate  bone,  and  in  rare 
cases  they  are  said  to  have  been  seen  springing  from  the  roof  of  the  nares,  but 
never  from  the  septum.  The  polypi  are  usually  numerous  and  of  all  sizes  ; as 
they  increase  they  commonly  extend  forwards  into  the  anterior  nares,  but, 
when  large,  they  may  be  seen  to  reach  into  the  pharynx,  hanging  down  behind 
the  palate. 

Symptoms. — The  symptoms  occasioned  by  the  presence  of  nasal  polypi 
depend  on  the  interference  with  respiration  and  speech,  which  they  occasion. 
Kes})iration  through  the  affected  nostril  is  impeded,  the  patient  being  unable 
to  blow  through  it  when  directed  to  do  so  ; and  his  speech  is  thick  and  nasal, 
fl’here  arc  snuffling  and  mucous  discharge  from  the  nostril  : aud  all  these 
symptoms  are  worse  in  damp  than  in  dry  weather.  On  examining  the 
interior  of  the  nose,  by  opening  the  nostril  widely  Avith  the  forceps  or  nasal 
speculum  (Fig.  GOO),  and  then  directing  the  patient  to  blow  down,  the  loAver 
end  of  the  polyp  may  be  distinctly  seen,  and,  if  large,  Avill  descend  to  a level 
with  or  even  beyond  the  nasal  aperture.  By  the  introduction  of  a probe,  the 
size  and  extent  of  the  tumour,  together  wdth  the  position  of  its  pedicle,  may 
be  readily  ascertained.  As  it  grows,  it  imj)rcsses  changes  on  the  shape  of 
neighbouring  bones,  producing  expansion  and  flattening  of  the  nose  ; and, 
interfering  Avith  the  floAV  of  team  doAvn  the  nasal  duct,  occasions  a Avaterv 
state  of  the  eyes,  which,  together  Avith  the  change  of  shape  in  the  features,  and 
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the  peculiar  character  of  voice  and  respiration,  enaldes  tlie  Surgeon  at  once 
to  recognize  the  nature  of  his  patient’s  disease.  Polyi)i  occur  chiefly  in  young 
adults  after  the  age  of  puberty  : hut  they  are  not  unfre(juently  met  with  at 
later  periods  of  life. 

Their  Causes  are  very  obscure.  JMost  commonly  they  are  i-eferred  either  to 
a blow  or  to  a prolonged  catarrh,  d’hey  are  more  common  in  women  than 
in  men. 

Diagnosis. — 1.  Mucous  nasal  polypi  may  be  distinguished  from  chronk 
thickening  of  the  mucous  memhrane  covering  the  spongg  hones,  by  the  absence 
in  the  latter  of  any  pedunculated  growth  around  which  a probe  can  be  passed, 
by  the  florid  red  character  of  the  thickened  membrane,  and  by  the  fact  that 
the  subjects  of  this  thickening  are  almost  invariably  strumous  children.  2.  In 
abscess  of  the  septum,  the  history  of  the  case,  and  the  fact  of  the  polyp  never 
being  attached  to  this  part  of  the  nose,  will  establish  the  diagnosis.  3.  There 
is  a peculiar  malformation,  consisting  in  a cleviatmi  of  the  septum  to  one  side, 
that  may  at  first  be  a little  puzzling  ; but  here  the  examination  of  both 
nostrils,  and  the  discovery  of  a depression  of  one  side  of  the  septum  corre- 
sponding to  the  projection  on  the  other,  will  reveal  the  true  nature  of  the 
case.  4.  fibrous  and  malignant  tumours  of  the  nostril  will  be  found  to 
differ  sufficiently  in  consistence  and  appearance  from  the  ordinary  polypi  to 
prevent  their  being  confounded  with  them  in  many  cases  ; yet  in  some 
instances  much  care  will  be  required  in  coming  to  a definite  opinion  as  to 
their  true  nature.  5.  In  one  recorded  case  a meningocele  ]3rojecting  into  the 
nasal  cavity  was  mistaken  for  a polypus. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is  of 
rare  occnrrence.  I have,  however,  seen  one  case  in  which,  after  the  assiduous 
use  of  chloride  of  zinc  injections,  a very  copious  discharge  of  large  sloughy 
polypoid  masses  took  place  from  one  nostril  which  had  been  blocked  up  by 
them  for  many  months  previously,  and  from  which  • they  had  even  descended 
into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps  ; occasionally,  bnt  rarely,  when  they  are  very  large,  with  a broad  base, 
and  especially  when  they  extend  into  the  throat,  they  require  the  application 
of  the  ligature.  In  removing  these  growths  by  the  foi'ceps,  instruments  of 
good  length  bnt  very  slender  constrnction  should  be  used, — those  generally 
sold  are  too  thick  ; the  interior  of  the  blades  shonld  be  properly  serrated,  and 
have  a longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly 
grasped.  The  patient  should  be  made  to  sit  on  a rather  low  chair  ; and,  as 
there  is  generally  a good  deal  of  bleeding,  a towel  should  be  pinned  over  his 
clothes,  and  a basin  placed  before  him  to  receive  the  blood  and  expectorated 
matters.  The  Surgeon  then,  having  ascertained  by  the  introduction  of  a 
probe,  or  by  means  of  the  blades  of  the  forceps,  the  situation  of  the  pedicle  of 
the  polypus,  grasps  this  firmly  and  pnlls  it  off  with  a twisting  movement  of  the 
hand.  He  proceeds  in  this  manner,  twisting  off  rather  than  pulling  away 
polyp  after  polyp,  until  the  whole  of  the  nostril  is  cleared,  which  may  be 
ascertained . by  examination,  and  by  directing  the  patient  to  comjncss  the 
sound  and  to  blow  through  the  affected  side  of  the  nose.  The  bleeding,  which 
is  often  very  free,  stops  on  the  application  of  cold  water.  At  about  the  end 
of  a fortnight  the  patient  shonld  be  examined  again,  as  it  not  unfrcquently 
happens  that  small  polypi,  which  had  been  prevented  from  descending  into  the 


SA  SO-PHA  R YNGEA  L TUMO  URS. 


551 


iiares  by  the  presence  of  the  larger  ones,  now  come  down  and  require  removal. 
These  procedures  must  be  had  recourse  to  from  time  to  time,  until  all  tendency 
to  fresh  formations  of  this  kind  has  ceased. 

The  Ugaturc  is  required  chiefly  for  those  poly]3i  that  pass  into  the  pharyn.x 
through  the  posterior  nares.  They  may  best  be  tied  by  passing  a loop  of 
strong  whipcord,  by  means  of  a double  cannula,  through  the  nose  ; and  then, 
after  expanding  the  noose  round  the  tumour  in  the  throat,  and  inaking  it 
gTjisp  its  pedicle,  knotting  it  tightly.  In  some  instances  the  polypi  attain  a 
gi*eat  size,  producing  absorption  of  the  nasal  bones,  and  of  the  nasal  process 
of  the  superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extract 
them,  to  slit  up  the  nose,  and  clip  away  with  forceps  the  osseous  surface  from 
which  they  spring. 

Fibrous  Polypus. — Naso -pharyngeal  Tumour. — The  term  fibrous 
polypus  is  applied  to  a fibroma  springing  in  exceedingly  rare  cases  from  the 
periosteum  of  the  bones  entering  into  the  walls  of  the  nasal  cavity,  but  more 
commonly  fi’om  the  base  of  the  skull,  especially  from  the  basilar  process  of 
the  occipital  bone  and  the  under  surface  of  the  body  of  the  sphenoid.  Fibrous 
pol}-pus  is  a disease  of  early  life,  seldom  commencing  before  the  tenth  year  or 
after  the  twentieth.  As  the  tumour  increases  in  size  it  gradually  fills  the 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  of  the  nasal 
cavity.  Its  surface  is  lobulated  and  covered  by  mucous  membrane,  it  is  firm 
and  resisting  to  the  touch.  In  the  earlier  stages  its  form  and  size  can  be 
ascertained  only  by  digital  examination  from  the  mouth,  the  finger  being  passed 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  seen  from 
the  nostrils,  and  may  appear  below  the  soft  palate,  pushing  this  forward  and 
seriously  interfering  with  deglutition  and  finally  with  respiration.  These 
tumoiu’s  bleed  freely,  and  may  even  be  fatal  directly  from  loss  of  blood. 
Microscopic  examination  shows  that  they  are  composed  of  fibrous  tissue,  with 
a varying  number  of  flattened  or  oat-shaped  cells  between  the  fibres.  They 
usually  contain  large  tortuous  dilated  vessels,  which  form  so  prominent  a 
feature  in  their  structure  that  it  has  sometimes  been  suggested  to  term  the 
growth  fibro-angioma.  When  these  vessels  are  opened  by  ulceration,  or  in  an 
operation  for  removal  of  the  growth,  they  bleed  exceedingly  freely,  being- 
unable  to  contract  or  retract  owing  to  the  density  of  the  structure  in  which 
they  lie. 

The  jyrognosis  is  extremely  unfavourable.  If  left  unrelieved  they  always 
cause  death  sooner  or  later  either  by  hmmorrhage  or  asphyxia. 

The  Treatmnnt  consists  in  their  removal  whenever  this  is  possible.  When 
the  tumour  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a galvanic 
ecraseur  or  of  a common  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
is,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
used  in  the  destruction  of  these  tumours,  but  its  efficacy  is  somewhat  doubtful. 
The  method  generally  recognized  as  being  most  generally  applicable  in  the 
[wesent  day,  is  removal  by  means  of  Paquelin’s  red-hot  knife  ; but  in  order 
to  do  this  it  is  necessary  to  expose  the  tumour  fully,  and  several  })laus  have 
Ijeen  suggested  of  doing  this,  of  Avhich  the  fdlowiug  are  the  most  iuqiortant. 
When  any  cutting  ])lan  is  adopted  it  is  always  safer,  as  great  lucmorrhage  may 
be  exjKJCted,  to  do  a preliminary  tracheotomy  and  to  ])lug  the  trachea  with 
Trendelenburg’s  obturator,  or  to  pass  a large  s})onge  into  the  idiarynx, 
otherwise  death  may  be  caused  by  entrance  of  blood  into  the  lungs. 
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Ill  1802  Sir  AVilliam  L'awroiico  exposed  the  nasal  fossa?  for  the  removal  of 
polypi  hy  carrying-  an  incision  round  the  nose,  commencing  on  one  side  jnst 
internal  to  the  lachrymal  sac  and  terminating  at  the  same  ])oint  on  the  other 
side  passing  below  between  the  aim  nasi  and  the  iipjjcr  lip.  The  aim  nasi 
were  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting-pliers.  The  septum  being  then 
divided,  the  nose  was  turned  u])wards  towards  the  forehead.  The  nasal 
cavity  is  thus  very  lully  exposed  and  the  space  obtained  may  in  some 
cases  be  sufficient  for  the  removal  of  a naso-pharyngeal  tumour  of  considerable 
size. 

Ollier  recommends  a. somewhat  similar  operation,  but  cames  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  lower  margin  of  the  orbit,  then  across  the 
bridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
and  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
tumour,  are  then  cut  through  with  a fine  saw  and  the  nose  turned  downwards, 
by  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
these  methods  the  nose  is  replaced  after  the  operation  and  very  little  deformity 
results. 

Rouge’s  operation  (p.  540)  might  in  some  cases  give  sufficient  access  to  the 
nasal  ca^dty. 

Manne  of  Avignon  in  1711  attempted  to  reach  these  tumours  from  the 
mouth  by  dividing  the  soft  palate.  Nekton  extends  the  operation  thus  : a 
transverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 
second  bicuspid  teeth  ; from  the  middle  of  this  a second  incision  is  carried 
backwards,  dividing  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 
By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed  are 
separated  from  the  bone  and  turned  downwards  and  outwards,  out  of  the 
way.  The  exposed  part  of  the  hard  palate  is  then  removed  with  a chisel  and 
mallet,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the  upper  part  of 
the  pharynx  are  brought  very  fully  into  vie?v.  After  the  operation  the  flaps 
are  united  by  sutures  as  in  the  operation  for  congenital  cleft  palate. 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 
has  been  adopted  as  a preliminary  step  to  removal  of  the  fibrous  tumour  when 
of  unusual  size.  Langenbeck  and  others  have  performed  partial  excisions  of 
the  upper  jaw,  vdth  replacement  of  the  bone  after  the  operation.  These  pro- 
ceedings are  more  fully  described  in  Chapter  LYII, 

All  these  operations  are  more  or  less  difficult  and  dangerous,  and  should  not 
be  undertaken  unless  the  tumour  threatens  death  from  its  size  or  from  loss  of 
blood,  or  shows  evident  signs  of  active  growth.  According  to  Le  Fort,  fibrous 
polypi  tend  to  cease  gTowing  with  the  growth  of  the  patient,  and  partial 
destruction  of  the  tumour  by  cauterization  or  electrolysis  will  sometimes 
succeed  in  arresting  the  further  progress  of  the  growth. 

Malignant  Nasal  Tumours. — There  is  a remarkable,  as  yet  unde- 
scribed and  to  me  inexplicable,  connexion  between  the  ordinary  benign  nasal 
polypus  and  tumours  of  a sarcomatous  or  cancerous  character,  developing  as  a 
sequence  of  the  extraction  of  the  polyp  in  the  large  cavities  and  interosseous 
fissures  in  the  vicinity  of  the  nares.  I have  several  times  seen  in  children 
and  young  adults  tumours  of  the  above-mentioned  character  developing 
rapidly  in  the  orbit,  the  sphenoidal  cells,  or  behind  the  superior  maxilla,  after 
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||  the  extraction  of  perfectly  and  anatomically  henion  nasal  polypi.  The  questions 

[ to  be  solved  are  these  : — Are  these  tumours  the  result  of  the  irritation  of  the 

I operation  of  extraction  ? or  are  they  the  primary  disease  lying  concealed  and 

i ! undeveloped  in  the  deep  ;cavities  of  the  face,  the  benign  nasal  polyp 

[ : being  secondary  in  reality,  though  more  apparent,  and  consequent  on  the 

I irritation  set  up  by  the  graver  and  yet  latent  tumour  ? In  ■whatever 

I - way  future  investigators  may  answer  this,  the  fact  remains  certain,  that  a 

connexion  does  exist  between  the  two  forms  of  disease.  I have  several  times 
observed  it. 

Tumours  of  rapid  growth,  maliguant  in  their  course  (sometimes  called 
malignant  polypus),  either  epithelioma  or  sarcoma,  occasionally  form  primarily 
in  the  middle  of  the  nasal  cavity  or  about  the  posterior  uares.  They  groAV 
rapidly,  with  great  expansion  of  the  bones,  much  discharge,  often  intense 
tensive  pain,  and  bleeding,  the  hmmorrhage  being  often  excessive.  They 
attack  children  and  persons  advanced  in  life.  A tumour  of  this  kind  may  be 
developed  in  different  situations.  Thus,  in  some  cases,  it  extends  into  the 
phar}uix  behind  the  soft  palate  ; in  others  it  has  a tendency  to  press  against, 
absorb,  and  protrude  through  the  nasal  or  lachrymal  bones,  occasioning 
obstruction  of  the  nostril,  divergence  and  protrusion  of  the  eyeball,  with  dis- 
turbance of  vision,  and  severe  neuralgic  pains  in  the  head  and  face.  A soft 
elastic  tumour  that  projects  at  the  inner  side  of  the  orbit,  extending  into  the 
nose  and  some  little  distance  down  upon  the  cheek,  absorbing  and  destroying 
the  bones  on  which  it  lies,  and  giving  rise  to  secondary  deposits  under 
the  angle  of  the  jaw,  will  soon  show  its  true  nature.  These  diseases, 
especially  when  occumng  in  young  people,  speedily  prove  fatal.  Death 
may  occur  in  various  ways,  according  to  the  nature  of  the  growth  and  the 
direction  of  its  development  : by  exhaustion  from  haemorrhage  ; by  the 
implication  of  the  brain  and  its  membranes  ; byasj)hyxia  ; or  by  constitutional 
cachexy. 

Treatment. — It  is  seldom  that  anything  very  effectual  or  permanent  can  be 
done  by  operation  ; and  it  should  be  borne  in  mind,  that  some  of  the  malig- 
nant growths  which  project  into  the  nostrils  take  their  origin  from  the 
sphenoidal  or  ethmoidal  cells,  or  even  from  within  the  cranium,  and  that  the 
nasal  portion  is  only  the  external  protrusion,  as  it  were,  of  a deeply-seated 
tumour.  Should  the  tumour  be  slow  in  its  growth,  with  an  absence  of 
secondary  deposits,  the  Surgeon  may  endeavour  to  extirpate  it  by  laying  open 
the  side  of  the  face  freely,  making  an  incision  from  the  inner  angle  of  the  eye 
down  the  side  of  the  nose,  and  then  across  the  cheek,  dissecting  up  this 
triangular  flap,  cutting  across  the  superior  maxilla  above  the  line  of  the  alveoli, 
with  a narrow-bladed  sjxw  and  cutting  pliers,  and  then  in  a similiar  way  into 
the  orbit  beyond  and  through  the  nasal  bones,  and  the  nasal  process  of  the 
superior  maxilla  above  the  tumour,  and  thus  extirpating  the  growth.  In  this 
operation  there  is  often  free  bleeding,  which  may  be  arrested  by  the  actual 
cauteiy,  and  by  ])ledgets  of  lint  soaked  in  the  perchloride  of  iron,  which  have 
the  additional  advantage  of  destroying  any  portions  of  the  tumour  left  behind 
in  the  iiregular  and  cellular  cavities  of  this  region.  In  other  cases  it 
may  be  pfjssible  to  expf)So  the  tumour  sufficiently  i>y  Ollier’s  or  Lawrence’s 
operation.  Whenever  the  ujiper  part  of  the  pharynx  is  free,  it  should  be 
plugged  before  commencing  the  operation  by  a sponge  passed  behind  the 
soft  palate,  and  in  the  way  already  described  (p.  548).  It  must  not  be  too 
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large,  lest  it  push  tlie  soft  palate  forwards  against  the  tongue  and  impede 
respiration. 

Naso-Orbital  Tumours  are  growths  that,  commencing  in  the  upper  part 
of  the  nasal  fossa  or  in  the  ethmoidal  colls,  perforate  eventually  the  thin  inner 
wall  of  the  orbit  and  expand  into  the  interior  of  that  cavity,  displticing  the  eye 
forwards,  downwards,  or  outwards,  in  two,  sometimes  in  all  three  of  these 
directions.  Vision  is  often  hut  little  if  at  all  disturbed.  The  nostril  on  the 
affected  side  is  blocked  up  by  a polypoid  growth.  But  the  outline  of  the  superior 
maxilla  and  of  the  hard  palate  is  normal,  no  j^rojection  of  the  Ijone,  in  whole 
or  in  part,  being  perceptible.  In  fact,  the  disease  and  the  deformity  pro- 
duced by  it  occupies  a part  of  the  face  which  is  above  a horizontal  line  drawn 
across  the  cheek  on  a level  with  the  upper  or  orbital  border  of  the  superior 

maxilla.  The  disease  always  commences 
j)rimarily  in  the  nose  or  in  the  cavities 
contiguous  to  it.  The  extension  into  the 
orbit  may  not  occur  for  many  months  after 
its  primary  development. 

It  occurs  at  all  periods  of  life,  from 
early  childhood  to  commencing  old  age. 

At  first  it  may  present  the  ordinary 
characters  of  benign  nasal  polypus.  This 
is  removed,  reem’s  rapidly,  is  again  re- 
moved, with  much  haemorrhage,  and  then 
the  orbital  implication  is  developed. 

The  Diagnosis of  the  naso-orbital  from 
the  naso-pharyngeal  tumour  may  be  made 
by  observing  the  displacement  of  the 
eyeball  and  absence  of  all  tumour  behind 
the  soft  palate  in  the  first  case  ; whilst,  in 
the  other,  the  naso-pharyngeal,  the  orbit  is  intact,  the  upper  part  of  the 
pharynx  being  occupied  by  a morbid  growth,  and  the  superior  maxilla  possibly 
pushed  bodily  forwards  or  to  one  side.  In  the  naso-orbital  tumour,  the 
deformity  is  above  the  horizontal  line  of  the  upper  edge  of  the  superior 
maxilla  ; in  the  naso-pharyngeal,  it  is  beloAv  this. 

The  nature  of  the  tumour  varies.  It  is  usually  a large  or  small  spindle- 
celled  sarcoma,  but  it  may  be  epitheliomatous. 

Treatment. — The  operation  for  the  removal  of  naso-orbital  tumour  may  l^e 
done  as  follow's.  An  incision  should  be  made  from  the  root  of  the  nose, 
directly  down  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  cavity. 
The  soft  parts  on  the  orbital  side  of  this  cut  are  then  dissected  down  into  the 
orbit.  One  blade  of  a cutting  pliers  being  passed  into  the  nose,  along  the 
outer  border  of  the  nasal  bone,  the  articulation  between  this  and  the  nasal 
process  of  the  superior  maxilla  is  cut  through.  An  oblique  cut  upwards  should 
then  be  made  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
orbit,  the  cut  bones  widely  separated,  and  the  nose  turned  completely  over 
to  the  sound  side  of  the  face.  The  tumour  at  the  nasal  side  of  the  orbit  may 
now  be  felt,  the  eye  being  held  to  the  outer  side  and  protected  witli  a retractor. 
The  orbital  tumour  may  now  be  enucleated  with  the  finger  and  curved  scissors. 
The  nostril  is  then  cleared  by  means  of  polypus-forceps.  The  bleeding  should 
be  arrested  by  plugging  ; and,  after  all  the  morbid  growth  has  been  fairly 


Fig.  6D9. — Naso-Orbital  Tumour. 
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extirpated,  the  nose  sliould  be  pushed  back  and  moulded  into  sliape.  The 
: soft  parts  are  then  brought  together  with  a few  points  of  suture.  As  in 

I all  similar  operations,  the  posterior  nares  must  be  plugged  to  prevent  the 
I blood  finding  its  way  into  the  trachea. 

Occasionally  the  disease  has  extended  into  the  integuments  at  the  inner 
j angle  of  the  eye.  Then  the  operation  becomes  more  complicated.  The  fol- 
i lowing  cases,  operated  on  by  me  at  University  College  blospital,  are  good 
i illustrations  of  this  operation. 

The  first  case  was  one  of  epithelioma,  springing  deeply  from  the  ethmoidal 
cells,  passing  ont  through  the  lachrymal  bone  and  the  orbital  plate  of  the 
ethmoid  into  the  orbit,  blocking  up  the  right  nostril,  and  extending  some  way 
down  the  cheek,  overlying  the  superior  maxilla.  It  was  groAving  rapidly  in  a 
Avoman  44  years  of  age,  and  required  extensive  removal  of  the  bony  structures 
in  the  situation  from  Avliich  it  sprang. 

The  next  case  was  one  of  a Avoman  64  years  of  age,  in  Avhom  a sarcoma 
developed  Avith  gi’eat  rapidity  in  the  situation  of  the  lachrymal  sac,  invading 
the  nose  and  orbit,  and  destroying  the  upper  and  inner  part  of  the  superior 
maxillary  bone.  The  eye  AA'as  pushed  outAvards,  the  eyelids  became  implicated 
in  their  nasal  third,  and  an  ulcerated  opening  formed  over  the  centre  of  the 
tumour.  Its  groAvth  Avas  attended  by  A^ery  seA* ere  tensive  pain.  The  operation 
consisted  in  dissecting  aAvay  the  diseased  part  of  the  integument,  including 
the  nasal  third  of  each  eyelid,  then  turning  doAvn  a flap  from  the  cheek  and 
cutting  away  AA'ith  pliers  the  osseous  structures,  including  the  inner  part  of 
the  floor  of  the  orbit,  a considerable  portion  of  the  superior  maxilla,  and  part 
of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  removal  of 
. diseased  skin  at  the  side  of  the  nose  and  by  the  remoA^^al  of  so  large  a portion 
of  the  eyelids,  a flap  of  integument  was  dissected  off  the  bridge  of  the 
nose  and  glided  over  the  aperture,  to  the  edges  of  which  and  to  the  eyelids 
i it  was  fixed  by  metallic  sutiu’es.  Good  union  took  place,  and  the  patient 
made  an  excellent  recovery.  The  immediate  effect  of  the  operation  in  both 
i these  cases  AA'as  to  relieA'e  the  patient  of  the  agonizing  pain,  previously 
I occasioned  by  the  tension  in  the  bones  of  the  face  produced  by  the  gTOwth  of 
the  tumour. 

Busch  has  described  a case,  in  Avhich  the  patient,  a man  aged  78,  had  a 
malignant  tumour  of  the  size  of  a fist,  occupying  the  middle  of  the  face.  The 
symptoms  at  the  commencement  Avere  those  of  nasal  polypus.  In  removing  it, 
it  Avas  necessary  to  cut  close  to  the  cribriform  plate  of  the  ethmoid  bone,  and 
as  far  back  as  the  posterior  nares.  A flap  of  skin  Avas  transplanted  from  the 
forehead,  not  so  much  to  form  a new  nose  as  to  cover  in  the  cavity  left.  The 
patient  Avas  able  to  leave  the  hospital  in  a few  Aveeks. 

Columnar  Papilloma. — I have  once  met  Avith  this  form  of  groAvth  in  the 
nasal  fossm  in  a lady  past  sixty.  It  sprung  from  the  roof  of  the  nasal  cavity, 
and  formed  a mass  blocking  the  nostrils  .and  projecting  into  each  orbit 
laterally.  31uch  relief  was  obtained  for  a time  by  removing  the  projecting 
part  of  the  tumour  by  avulsion  Avith  polypus  forceps,  but  tlie  groAvtli  soon 
returned.  A second  operation  Avas  performed,  but  death  took  place  on  the 
third  day  from  septic  miningitis.  The  post-mortem  examination  shoAved  that 
the  cril)riform  plate  had  been  absorbed  by  the  pressure  of  the  growth  which 
had  come  directly  in  contact  Avith  the  dura  mater.  The  cause  of  death  Avas  a 
small  rent  in  the  membrane.  The  tumour  Avas  papillary  in  structure,  and 
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covered  with  noii-ciliated  columnar  epithelium.  Sections  of  the  f^rowth  under 
the  microscope  closely  resembled  those  of  papillary  f>;ro\vths  from  the  rectum. 
The  effect  produced  hy  the  «Towth  on  the  surroundin*^  parts  seemed  merely  the 
result  of  pressure  and  not  of  infiltration,  consequently  the  j^rowth  may  l>e 
regarded  rather  as  a papilloma  than  a columnar  epithelioma. 

T}[e  Frontal  Sinuses,  though  rarely,  are  occasionally  the  seat  of  disease. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possilily  caries  of 
their  anterior  wall,  attended  by  the  local  signs  of  inflammation  and  by  danger 
of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such  circum- 
stances it  may  be  proper  for  the  Surgeon  to  remove  by  a small  trephine  the 
anterior  wall  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other 
instances,  again,  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated, 
the  aperture  being  felt  under  a puffy  tumour  of  the  scalp.  Here  also  the 
trephine  is  required.  Distension  with  serous  fluid  also  has  been  described 
as  having  occurred  in  some  cases.  There  are  a few  cases  recorded  in  surgical 
WTitings,  of  Polypi  springing  from  these  sinuses,  and  finding  their  way  down 
into  the  nose  after  producing  expansion  of  it  and  much  inconvenience.  Here 
likewise,  the  propriety  of  trephining  and  so  extracting  the  morbid  mass  would 
have  to  be  considered. 


DISEASES  OP  THE  CHEEKS. 


The  chief  diseases  met  with  in  the  cheeks  are,  Naevi  (p.  68),  Athero- 
matous Cysts  (Vol.  I.  p.  967),  Subcutaneous  Strumous  Abscesses  (Vol.  I.  p. 
1054),  Primary  Syphilitic  Sores  (Yol.  I.  p.  1087),  Tertiary  Syphilitic  Ulcers 
(Vol.  I.  p.  1113),  Lupus  (Vol.  I.  p.  Ill),  Epithelioma  (Vol.  I.  p.  1028),  and 
Rodent  Ulcer  (Vol.  II.  p.  8).  The  symptoms  and  treatment  of  aU  these 
affections  have  already  been  described.  On  the  inner  surface  of  the  cheek 
mucous  cysts,  which  can  easily  be  dissected  out  from  the  inside,  are  not 
uncommon.  Epithelioma  also  is  not  rare.  Malignant  tumours  affecting 
the  whole  thickness  of  the  cheek  can  seldom  be  operated  on  with  any 
advantage. 

Salivary  Fistula. — One  of  the  most  troublesome  surgical  affections 
situated  in  the  cheek  is  Salivary  Fistula,  occurring  in  consequence  of  injury, 
abscess,  or  operation,  by  w'hich  the  parotid  gland  or  duct  has  been  opened, 
so  as  to  cause  a trickling  of  saliva  through  the  external  aperture  made  into 
it.  The  flow  of  saliva  in  these  cases  is  always  to  a great  extent  and  often 
entirely  intermittent,  ceasing  in  the  interval  between  meals  and  becoming 
very  abundant  during  mastication. 

The  Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
opening  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
the  fistula  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success  ; or  the  external  aperture  touched  fi’om  time  to  time  with  a pointed 
stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  having  become 
chronic,  operative  measures  will  be  required.  The  closure  of  an  old  salivary 
fistula  in  the  cheek  is  a very  troublesome  matter.  In  these  cases  tbe 
Stenonian  duct  appears  to  be  obstructed  or  partially  closed  ; and  it  is  useless 
to  attempt  to  occlude  the  opening  in  the  cheek  until  a proper  aperture  for 
the  escape  of  the  saliva  has  been  made  into  the  mouth  ; the  escape  of  a 
few  drops  of  saliva  through  the  fistulous  opening  rendering  the  attempt  to  close 
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it  completely  nugatory.  I’he  plan  of  treatment  which  I have  found  to  answer 
best  is  a modification  of  Desault’s.  It  consists  in  passing  a small  hydrocele 
trochar  into  the  fistula  in  the  cheek,  pushing  this  obliquely  forwards  and 
inwards  into  the  mouth,  as  nearly  as  possible  in  the  direction  of  the  parotid 
duct,  withdrawing  the  stilet,  and  then  passing  a small  silk  seton  through  the 
cannula,  so  as  to  bring  one  end  out  of  the  mouth,  and  the  other  through  the 
fistula  in  the  cheek.  The  cannula  is  then  withdrawn,  and  the  seton  tied  loosely . 
It  should  he  left  in  for  about  throe  weeks,  so  a.s  to  establish  a sinus  into  the 
mouth.  It  is  then  to  be  cut  and  withdrawn,  and  the  sinus  in  the  mouth  kept 
patent  by  the  daily  introduction  of  a probe,  by  leaving  a small  piece  of  gum 
catheter  in  it,  or,  if  it  show  much  disposition  to  close,  by  the  introduction  of  a 
laminaria  tent.  In  this  way  the  saliva  is  diverted  from  the  external  opening 
and  made  to  flow  into  the  mouth.  The  external  apertui*e  in  the  cheek  may 
now  be  closed  by  touching  its  edges  with  a pointed  stick  of  nitrate  of 
silver  or  the  galvanic  cauteiy  ; or,  if  large,  they  may  be  pared  and  stitched 
together. 


DISEASES  OF  THE  LIPS 

Congenital  Malformation  of  the  Lips  is  of  common  occurrence.  Con- 
genital Contraction,  or  even  complete  closure  of  the  orifice  of  the  mouth,  has 
been  met  with  at  birth  ; such  a condition  must  be  remedied,  according  to  cir- 
cimistances,  by  the  skill  of  the  Surgeon.  The  opposite  condition  is  also  occa- 
sionally observed,  the  opening  of  the  mouth  extending  on  one  side  too  far 
into  the  cheek,  constituting  the  condition  known  as  Macrostoma.  It  must  be 
remedied  by  a plastic  operation.  By  far  the  most  common  malformation, 
however,  is  the  condition  termed  Hare-li}},  which  will  be  noticed  in  detail  in 
the  chapter  on  the  Plastic  Surgery  of  the  Face  and  Mouth. 

Hy^pertrophy  to  a great  extent  occasionally  occurs  in  either  or  in  both 
lips.  It  is  especially  common  in  the  upper  lip  in  scrofulous  children,  forming 
the  condition  known  as  “strumous  lip.”  It  is  often  of  an  oedematous 
character,  being  kept  up  by  the  irritation  of  fissures  or  cracks  ; if  so,  these 
must  l)e  cured,  when  the  size  of  the  lip  will  gradually  diminish.  Sometimes, 
however,  it  becomes  permanent,  continuing  after  the  cure  of  the  fissure  ; in 
these  circumstances  it  may  be  necessary  to  excise  an  elliptical  portion  of  the 
mucous  membmue  of  the  lip  in  a horizontal  direction,  and  then  to  bring  the 
edges  together  by  means  of  sutures  or  pins. 

Ulceration  is  not  unfrequently  met  with  on  the  prolabium,  frequently  of 
a simple  character,  though  chronic.  It  is  often  dependent  on  a disordered 
state  of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of 
nitrate  of  silver,  to  proper  constitutional  treatment,  having  for  its  object  the 
improvement  of  the  digestion,  and  in  very  chronic  cases  to  the  administration 
of  the  preparations  of  arsenic. 

Primary  S3rpliilitic  Sores,  communicated  by  kissing,  arc  by  no  means 
uncommon  on  the  lips.  Their  peculiar  character  has  been  already  described 
(Vol.  I.  p.  1087). 

Cysts  and  Erectile  Tumours. — The  lips  may  be  the  seat  of  cysts  and 
erectile  tumours,  requinng  extii-pation  by  the  knife  or  ligature.  In  dealing 
with  these,  the  Surgeon  must  be  guided  by  the  circumstances  of  the  individual 
case  ; but  he  should,  if  possible,  avoid  cutting  through  the  whole  thickness  of 
the  lip  ; and,  if  compelled  to  do  so,  he  must  act  as  will  Ijc  described  in  speaking 
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of  cancer  of  tliis  region'.  (Hee  next  page.)  ThoBe  growths  most  fi-equently 
occur  on  tlie  lower  lip. 


Cijsh  are  usually  small  and  transparent,  M'itli  thin  walls,  contaiiiincr 
a glairy  straw-coloured  fluid.  d’hese  should  always*  be  dissected  out'- 
mere  excision  of  a portion  of  the  wall  being  followed  by  recurrence  of  the 
disease. 


Nctivi  of  the  lip  are  usually  of  an  active  character,  and  may  either  be 
excised,  if  of  moderate  extent  and  implicating  the  whole  thickness  of  the 
lip  ; or,  if  of  large  size  and  projecting  from  the  mucous  surface,  tliey 
may  be  safely  ligatured  (p.  7i3).  I have  had  under  my  care  several  cases 

of  Nmvus  of  the  upper  lip,  impli- 


Fig.  660. — Section  of  an  Epitlielioina  of  the  Face’ 
showing  the  Epithelial  Cells  penetrating  into  the 
substance  of  the  true  Skin. 


eating  the  whole  substance  of  the 
part,  and  have  successfully  removed 
them  by  the  repeated  application  of 
potassa  cum  calce. 

Warty  Growths  are  common  on 
the  lip,  and  are  apt  after  exi.sting 
some  time  to  become  epitheliomatous. 
Sometimes  crusts  of  epithelium, 
forming  horn-like  pirojections,  are 
developed  on  the  surface.  They  are 
best  treated  by  early  removal,  no 
local  application  being  of  much  use, 
and  the  danger  of  their  becomino- 
malignant  being  very  considerable. 

Epithelioma. — The  structure  of 
epithelioma  has  been  so  fully  des- 


cribed at  p.  1028,  Yol.  I.,  that  it  need  not  detain  ns  here.  The  accompanying 
cut  (Fig.  660)  is  a good  illustration  of  the  microscopic  characters  usually  pre- 
sented by  it  in  the  face  and  lips. 

Epithelioma  of  the  lip  commences  either  as  a warty  growth,  which  gradually 
ulcerates,  or  as  an  indurated  crack  or  fissure,  the  edges  of  which  have 
a tendency  to  spread.  The  submaxillary  lymphatic  glands  tend  to  become 
early  involved ; and  the  disease  may  eventually  prove  fatal  by  the  pain,  exliaus- 
tion,  and  constitutional  irritation  thus  induced.  Lip-epithelioma  almost  invari- 
ably occurs  in  men,  and  in  the  lower  lip — I have  never  met  with  a case  affecting 
the  lower  lip  of  a wmman.  It  is  met  with  after  the  middle  period  of  life.  Of 
twenty  consecutive  cases  in  which  I have  operated,  and  of  which  I have  notes, 
thirteen  were  above  sixty,  and  six  between  fifty  and  sixty  years  of  age  ; in  one 
case,  only  did  the  disease  occur  under  thirty.  This  disease  is  at  first  entirely 
local,  often  being  induced  by  some  irritation,  as  by  a rugged  broken  tooth,  or 
by  smoking  a clay-pipe  ; and  when  removed  it  does  not,  I believe,  very  com- 
monly recur.  At  least,  of  the  very  many  patients  that  have  been  operated 
upon  at  the  University  College  Hospital,  I have  knowil  but  few  to  return  witli 
a recurrence  of  the  disease  ; I cannot,  therefore,  but  come  to  the  conclusion 
that  the  operation  for  epithelioma  of  the  lower  lip  frequently  rids  the  patient 
permanently  of  his  disease. 

When  return  does  take  place,  it  is  not  always  in  the  cicatrix  or  in  the 
adjacent  glands.  I have  seen  recurrence  at  the  angle  of  the  mouth  and  inside 
the  cheek  of  the  side  opjiosite  to  that  on  which  the  jwimary  disease  had  declared 
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Fig.  iWl. — Kxtensive  Warty  Epithelioma 
of  the  Lip. 


Fig.  G62. — Lines  of  Incision  for  Removing: 
V-shaped  Piece  of  Lip. 


implication  of  the  lympliatic  glands.  If  merely  the  siibmaxillary  lym- 
phatic glands  are  enlarged,  they  should  be  fully  exposed  by  a curved 
incision  canled  from  near  the  symphysis  to  the  level  of  the  hyoid  bone  and 
back  to  the  edge  of  the  sterno-mastoid.  The  facial  artery  and  vein  will 
probably  be  divided,  and  sometimes  it  is  necessary  to  remove  the  submaxillary 
gland  which  may  be  implicated  by  extension  from  the  neighbouring 
lymphatic  glands.  A gland  must  be  sought  for  also  between  the  genio-hyoid 


itself  and  been  removed,  and  this  not  till  three  or  four  years  after  tlie  opera- 
tion. In  these  cases  the  tumour  was  probably  a fresh  primary  growth. 

When  the  glands  are  enlarged,  the  advisability  of  operating  will  depend 
upon  the  extent  of  the  glandular  implication.  It  must  be  remembered  that 
the  internal  organs  are  affected  in  epithelioma  only  in  exceptional  cases,  and 
thus  we  may  hope  occasionally  to  cure  the  patient  permanently  even  after 


Fig.  0<J3. —Epithelioma  of  Lower  Lip  : 
Lines  of  Incision. 


Fig.  664. — Lip  after  RemovaLof 
Epithelioma. 


muscles.  If  enlarged  glands  can  be  felt  beneath  the  sterno-mastoid,  it  is 
lietter  not  to  operate,  as  these  can  seldom  be  safely  removed  owing  to  their 
adhesion  to  the  carotid  sheath. 

If  the  glands  are  extensively  adherent  to  the  skin,  then  no  operation  should 
be  attempted. 

Opcralim. — When  once  the  true  nature  of  the  disease  has  been  ascertained, 
the  operation  should  be  performed  with  as  little  delay  as  possible  ; but  before 
it  is  done,  it  is  well  that  any  veiy  prominent  or  broken  tooth  should  be  removed, 
and  the  tartar  cleaned  away  from  the  incisors.  'Jdie  operation  requires  to  be 
somewhat  modified,  according  to  the  situation  and  extent  of  the  affection  (Fig. 
OOP,).  If  this  be  tolerably  limited,  a cut,  e.xtending  widely  round  it. 
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and  carried  sulliciently  I6w  to  include  any  indurated  prolongation  of  the  ah-  ''  ) 
sorbents,  should  bo  practised  : the  edges  of  the  cut  sliould  then  be  brought  i; 
together  by  two  hare-lip  pins  with  a twisted  suture,  as  in  the  ctise  of  a simple  ' 
bare-lip.  When  the  disease  occupies  a considerable  longitudinal  extent,  but 


does  not  dip  down  very  deeply,  a slice  of  the  lip  should  be  shaved  off,  including 
the  whole  of  the  morbid  structure  ; and  it  is  often  surprising,  in  these 
circumstances,  to  observe  how  the  tissues  of  the  lip  will  speedily  rise  to  their 
natural  level,  thus  preventing  any  material  deformity  from  being  left  (Fig. 
664).  In  some  cases  the  disease  occupies  a square  surface,  and  then  it  is  neces- 
sary to  excise  a portion  of  the  lip  ; when  this  is  done  a considerable  gap  is 
left,  requiring  to  be  filled  by  some  plastic  operation  of  the  kind  that  \rfll  be 
considered  in  a subsequent  chapter,  which  may  be  most  conveniently  done  at 
the  time  when  the  excision  is  performed.  When  the  disease  occurs  at  the 
ansle  of  the  mouth,  it  assumes  a more  intractable  character  than  when  affect- 
ing  the  free  part  of  the  lip.  The  same  operation — that  of  free  excision — may 
be  applied  to  it  here  as  in  the  former  case  ; but  with  less  prospect  of  success. 
Should  the  disease  be  as  extensive  as  in  Fig.  665,  the  lines  of  incision  must  be 
so  planned  as  completely  to  surround  and  to  isolate  it. 

C.  Heath  has  very  successfully  extended  this  operation  to  cases  in  which 
the  cancer  of  the  lip  had  invaded  the  gum,  and  had  involved  the  lower  jaw, 
by  removing  a portion  of  the  implicated  bone,  together  with  the  disease,  in 
the  soft  parts.  Fig.  666  gives  a good  idea  of  the  cases  to  which  this  oixjration 
is  applicable. 
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DISEASES  OP  THE  PAROTID  GLAND. 


Mumps  or  Parotitis  is  an  acute  specific  disease,  the  local  manifestation 
of  which  is  inflammation  of  the  parotid  and  sometimes  of  the  other  salivary 
glands.  It  is  common  in  children,  though  it  not  unfrequently  occurs  in 
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adults.  It  is  highly  infections,  and  frequently  epidemic  ; and,  as  in  the  other 
acute  specific  diseases,  one  attack  generally  protects  che  patient  from  the  disease 
for  the  rest  of  his  life.  It  has  an  incnhative  period  of  from  two  weeks  to 
twenty-two  days,  but  three  weeks  is  the  most  common  time.  It  commences 
usually  with  some  febrile  disturbance  and  malaise  lasting  about  twenty-four 
lioui*s,  but  this  may  be  wanting.  At  the  end  of  that  time  one  parotid  gland 
becomes  swollen,  stiff,  and  painful  ; the  swelling  continues  to  increase  till 
about  the  fourth  day,  at  which  time  it  reaches  from  the  zygoma  to  the  angle 
of  the  jaw.  The  swollen  socia  parotidis  can  usually  be  clearly  felt  over  the 
masseter  and  forms  a valuable  diagnostic  sign,  distinguishing  parotitis  from 
iiifiammation  of  the  lymphatic  glands  behind  the  jaw.  When  the  swelling  is 
at  its  height,  mastication  is  extremely  painful.  There  is  usually  elevation  of 
temperature,  reaching  102°  F.  or  103°  F.  When  one  gland  begins  to  subside 
that  oil  the  opposite  side  usually  begins  to  swell  and  runs  the  same  course  ; 
but  occasionally  both  glands  swell  simultaneously.  Suppuration  rarely,  if 
ever,  takes  place,  unless  it  be  in  the  lymphatic  glands  of  the  neighbourhood. 
As  the  parotid  affection  subsides,  but  sometimes  simultaneously  with  it, 
inflammation  of  the  testicle  in  the  male  or  the  breast,  labia,  or  ovary  in  the 
female  may  take  place.  These  so-called  metastases  are  very  rare  in  children. 
The  orchitis  is  frequently  followed  by  partial  or  complete  atrophy  of  the 
testicle  ; but  fortunately,  as  the  disease  scarcely  ever  affects  both  sides, 
sterility  rarely  results.  Inflammation  of  the  membranes  of  the  brain  has 
been  said  to  have  been  met  with  as  a complication  of  mumps. 

The  Treatment  of  this  affection  is  simple.  If  it  be  severe,  the  application 
of  hot  fomentations  and  the  administration  of  salines,  and,  when  the  affection 
is  on  the  decline,  frictions  with  camphorated  oil,  will  hasten  its  resolution. 
The  orchitis  must  be  treated  with  hot  fomentations  and  rest. 

Tumours. — Tumours  of  the  parotid  gland  itseff  are  not  so  frequent  as 
morbid  growths  situated  upon  it  or  in  its 
vicinity.  The  tumoui*s  met  with  in  this 
region  may  be  simple  or  malignant.  The 
simple  tumours  met  with  in  this  region 
most  frequently  present  a peculiar  struc- 
ture rarely  met  with  in  any  other  part  of 
the  body.  They  consist  of  mixed  cartilage, 
fibrous  tissue,  and  mucous  tissue,  to  which 
is  often  added  glandular  tissue,  imper- 
fectly resembling  the  structure  of  a race- 
mose gland.  When  small  they  are  firm, 
and  somewhat  elastic  to  the  feel,  smooth 
or  slightly  lobulated  on  the  surface  and 
freely  movable  on  the  parts  beneath.  As 
■ they  increase  in  size  fluctuating  areas  be- 
' come  perceptible,  often  projecting  above 
t the  rest  of  the  growth.  These  may  be 
actual  cysts  containing  a glaiiyfliiid  formed 

' by  raucous  softening  of  the  cartilage,  or  they  may  be  due  to  the  presence  of  a mass 
of  gelatinous  tissue,  presenting  under  the  microscope  the  typical  branched  cells 
and  mucous  intercellular  substance  of  a myxoma.  These  tumours  grow  slowly, 
often  taking  many  years  to  reach  the  size  of  a walnut,  but  at  any  time  they 
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Fig.  007.— Tumour  of  Parotid,  too  deeply 
seated  for  Removal. 
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may  take  on  active  growth  and  reach  a lai-ge  size  in  a comparatively  sliort  i 
time,  becoming  even  as  largo  as  a cocoa-nut ; the  skin  covering  them  then  p 

lx;comes  thin  but  not  adherent,  and  not  nnfrequently  a network  of  veins  4 

covers  the  mass.  These  growths  frequently  send  prolongations  under  the  I 
ramus  of  the  lower  jaw,  and  then  occupy  the  whole  of  the  sjiace  between  its 
angle  and  the  mastoid  process;  when  firmly  bound  down,  they  involve  the  iii 
blood-vessels  and  nerves  in  this  important  region,  coming  into  relation  with  j 
the  styloid  process  and  its  muscles,  with  the  internal  as  well  as  the  external  j 
carotid,  and  even  pressing  upon  the  pharynx  and  projecting  into  the  fauces,  | 
as  Avas  the  case  with  the  patient  from  Avhom  the  annexed  cut  (Fig.  GG7)  was 
taken.  In  such  cases  as  these  the  deep  relations  of  the  tumour  are  so  intricate, 


Fig.  668. — Simple  Tumour  of  Parotid.  Fig.  669. — Simple  Tumoxir  of  Parotid : Back  View. : 


important,  and  extensive,  that  no  operation  for  its  removal  can  be  under  taken, 
and  the  patient  eventually  dies,  usually  in  consequence  of  disturbance  of  the 
cerebral  circulation,  or  of  compression  of  the  pharynx  and  larynx  ; or  the  skin 
may  at  last  become  adherent  and  give  Avay,  profuse  hmmori’hage  afterwards 
taking  place  from  the  ulcerating  tumour.  In  consequence  of  the  large  size 
that  these  tumours  may  attain,  they  have  a tendency  to  produce  atrophy  of 
the  parotid,  and  often,  by  interfering  Avith  the  cerebral  circulation,  occasion 
various  congestive  spnptoms  about  the  brain.  Besides  the  ordinary  “ parotid 
tumour  ” pure  cartilaginous  growths  are  not  uncommon,  and  more  rarely 
pure  fibromata  and  myxomata  are  met  Avith.  Cysts,  except  as  secondary 
formations  in  solid  tumours,  are  very  rare. 

Mali{jnant  Tumours  of  the  parotid  are  of  moderately  frequent  occun’ence. 
They  are  most  commonly  soft  glandular  cancers  (encephaloid),  but  scirrhus 
has  been  met  with  in  this  situation.  They  spring  from  the  gland  itself  and 
not  from  the  structures  superficial  to  it  as  is  the  case  AAuth  the  simple  growths. 
They  present  the  ordinary  rapid  growth  of  such  tumours  ; they  are  from  the 
first  fixed  and  deeply  seated,  and  early  implicate  the  skin. 

Spindle-celled  and  round-celled  sarcomata  are  occasionally  met  with  in  this 
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!j  region,  springing  from  the  hones  or  fiiscim.  They  grow  rapidly  and  implicate 
tj  the  surrounding  parts,  and  as  a rule  force  their  way  into  the  pharynx.  The 
distinction  between  these  and  the  true  cancers  cannot  always  be  made  during 
i life. 

Diagnosis. — It  is  of  great  importance  to  effect  the  diagnosis  between  the 
non-malignant  and  the  malignant  varieties  of  tumours  in  the  parotid  region. 
In  the  simple  tumours  there  is  always  mobility  ; and,  although  the  attach- 
i ments  may  be  deep,  the  skin  is  not  involved  to  any  extent.  The  outline  of 
! tlie  mass  is  usually  well  defined,  square,  and  somewhat  lobulated.  The  pro- 
S ‘ gi-ess  of  the  growth  is  very  slow,  often  occupying  many  ycai-s  before  it  attains 
f any  considerable  bulk,  as  in  the  annexed  cuts  (Figs.  668,  669),  representing  a 
I ; tumour  of  sixteen  years’  standing  which  I excised.  In  the  malignant  groivtlis 
there  is  no  mobility,  but  the  mass  is  solidly  fixed  ; its  outline  is  ill-defined, 
the  skin  soon  assumes  a reddish  purple  colour,  is  brawny,  and  presents  the 
! usual  characters  indicative  of  subjacent  malignant  action.  When  these 
tumoui-s  are  encephalaid,  they  grow  with  considerable  rapidity,  feel  soft  and 
pulpy,  and  are  rounded  and  ill-defined  in  their  outline,  especially  under  the 
ear  and  by  the  ramus  of  the  jaw. 

The  lymphatic  gland,  which  lies  just  in  front  of  the  neck  of  the  lower  jaw, 

1.  and  those  superficial  to  the  parotid,  when  chronically  enlarged,  may  often 
■ closely  resemble  a simple  parotid  tumom\  Their  mobility  is  usually  less  than 
that  of  the  simple  parotid  tumour,  and  they  are  slightly  tender  when  pressed 
upon,  and  it  is  very  seldom  that  a single  gland  is  alfected.  Occasionally, 
however,  it  may  be  impossible  to  make  a certain  diagnosis  till  the  tumour  is 
: removed. 

Treatment. — In  the  treatment  of  these  tumoiu’s,  extirpation  is  necessarily 
r the  only  course  that  can  be  adopted  ; and  this  should  certainly  not  be 
attempted  if  the  disease  be  malignant ; for,  as  it  would  be  impossible  to 
!•  remove  its  deeper  attachments,  the  growth  to  a certainty  would  speedily  retm-n. 

1 Even  if  the  disease  be  of  a simple  character,  care  must  be  taken  that  every 
1 lobule  and  prolongation  be  extirpated  ; for,  if  any  be  left,  however  small,  it 
v\7ill  without  doubt  become  the  nucleus  of  a new  tumour.  In  removing 
ftumours  in  this  situation,  the  superficial  incisions  should  be  free,  and  either 
longitudinal  or  crucial,  so  that  the  whole  mass  may  be  fairly  exposed.  It  is 
rnot  wise  to  remove  integument,  however  redundant  this  may  appear  to  be, 
r.onless  it  have  undergone  infiltration,  incorporation  with  the  tumour,  or  change 
■of  structure  ; and  even  then  as  little  as  possible  should  be  taken  away.  The 
'fibrous  or  aponeurotic  investments  of  the  tumour  must  bo  fairly  opened,  and 
the  edge  of  the  knife  must  then  be  directed  against  it,  and  the  dissection 
can'ied  on  from  below  upwards,  or  from  behind  forwards,  so  that  one  division 
■of  the  blood-vessels  supplying  it  may  be  sufficient.  After  the  tumour  has 
•Ijeen  well  loosened  by  the  division  of  investing  fascim  and  structures  (and  it  is 
surjuising  how  movable  it  often  becomes  after  this  has  been  done,  though  it 
! may  previoiLsly  appear  to  have  incorporated  somewhat  solidly  with  the  sub- 
jacent tissues)  it  should  be  taken  hold  of  by  the  hand  or  a largo  double  hook, 
ind  drawn  well  forwards  whilst  the  deep  dissection  is  being  carried  on.  In 
prosecuting  this,  the  Surgeon  must  particularly  guard  against  wounding  the 
:emporo-maxillai7  artery  and  the  facial  nerve,  which  are  especially  exposed  to 
injury.  In  some  cases  the  division  of  these  cannot  be  avoided,  as  they  are 
ncoiqjoratcd  iu  the  mass  that  is  undergoing  removal.  The  hemorrhage  will 
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then  of  course  be  abiiiidant,  but  may  usually  be  immediately  arrested  by  the 
ligature  of  the  divided  artery  ; indeed,  in  most  cases  the  bleeding  is  profuse, 
owing-  to  the  unavoidable  section  of  nutrient  vessels  and  of  large  subcutaneous 
veins,  but  may  generally  be  readily  arrested  l)y  ligature  and  pressure.  In  most  I' 
instances,  however,  by  keeping  the  edge  of  the  knife  carefully  against  the  j 
tumour,  and  by  drawing  it  well  forward,  so  as  to  loosen  it  in  its  areolar  bed  | 
at  each  stroke  of  the  scalpel,  removal  of  the  morbid  mass  may  be  effected 
without  the  division  of  any  important  vessel  or  nerve.  It  is  of  more  con- 
sequence to  avoid  a wound  of  the  portio  dura  or  of  the  chief  branches  of  the  i 
pes  anserinus,  than  even  of  the  temporo-maxillary  artery ; as  incurable  paralysis  1 
of  the  face  would  result  from  such  an  injury.  Injury  to  this  nerve  is  best 
avoided  by  dissecting  out  the  tumour  by  incisions  parallel  to  its  main  trunk 
and  chief  branches,  and  especially  by  drawing  the  mass  well  forward,  and 
directing  the  knife  towards  it. 


If  the  tumour,  though  non-malignant,  have  been  allowed  to  attain  an 
enormous  size,  developing  at  its  deeper  attachments  as  well  as  superficially, 
with  large  lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in  close  relation 
Avith  the  pharynx,  the  internal  carotid,  and  jugular  vein,  it  Avill  not  be  prudent 
to  attempt  its  removal. 

Excision  of  the  Parotid  Gland  itself  is  occasionally  spoken  of,  but  is  very 
rarely  done.  I believe  that  in  most  cases  in  which  it  is  stated  that  complete 
removal  of  this  gland  has  been  accomplished,  tumours  overlying  and  com- 
pressing it  have  been  mistaken  for  it.  Godlee,  in  one  case  in  Universit 
College  Hospital,  completely  removed  the  gland  for  an  infiltrating  growth.! 
The  operation  was  tedious  and  difficult,  and  the  facial  nerve  and  carotid 
artery  were  necessarily  divided.  The  wound  healed  Avell,  but  the  gTOAvtl 
returned  and  ultimately  proA^ed  fatal. 


DISEASES  OF  THE  NECK 

Congenital  Fistulae  in  the  Neck  or  Branchial  Fistulas  are  of  vei7| 

rare  occurrence.  They  arise  from  imperfect  closure  of  one  of  the  branchialf 
clefts,  most  commonly  the  lowest  (see  Fig.  365,  Vol.  I.,  p.  974).  The  fistula] 
opens  on  the  skin  near  the  sternal  origin  of  the  sterno-mastoid.  It  is  linec 
Avith  mucous  membrane  and  discharges  a small  quantity  of  mucous  fluid.  A 
fine  probe  can  usually  be  passed  a considerable  distance  upwards  towards  the 
hyoid  bone,  and,  in  rare  cases,  can  be  made  to  enter  the  jDharynx.  Similai 
congenital  fistulee  have  been  met  Avith  in  the  middle  line  of  the  neck.  As  thej 
cause  no  inconvenience  they  are  better  left  alone  as  it  is  impossible  to  dost 
the  whole  track,  and  obliteration  of  the  orifice  would  probably  be  followed  bj 
the  dilatation  of  the  remainder  into  a cyst. 

Cystic  Tumours  in  the  Neck. — Six  varieties  of  cysts  are  met  Avithin  the 
neck  ; 1,  the  congenital  multilocular  cysts  or  cystic  hygroma  ; 2,  nniloculai 
serous  cysts  or  hydrocele  of  the  neck  ; 3,  blood-cysts  ; 4,  deep  atheromatoud 
cysts  ; 5,  bursal  cysts  ; and  G,  true  hydatid  cysts. 

The  Congenital  Multilocular  Cysts  or  Cystic  Hygromata  are  usually 
situated  in  the  middle  line  in  the  subcutaneous  tissue  in  front  of  the  tracheaj 
Avhere  they  may  attain  a good  size.  Their  supposed  origin  and  their  structure 
have  been  already  described  (Vol.  I.,  p.  976.)  If  not  too  large  or  too  deeply 
attached  they  may  be  removed. 
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The  Unilocxilar  Serous  Cyst  or  Hydrocele  of  the  Neck  is  of  somewhat 
doubtful  origin,  but  they  are  usually  supposed  to  arise  iu  spaces  left  by  the 
imperfect  closure  of  the  branchial  clefts.  These  tumours  were  accurately 
described  by  Maunoir  and  Phillips.  They  may  be  congenital,  but  more 
commonly  appear  in  children  or  early  adult  life.  The  cyst  is  usually  situated 
in  the  posterior  inferior  triangle,  but  has  been  met  with  also  in  front  of  the 
sterno-mastoid  between  that  muscle  and  the  jaw,  forming  a rounded  tumour, 
smooth,  tense,  and  elastic,  and  filled  with  a yellow  or  chocolate-coloured  serous 
fluid.  It  may  attain  so  large  a size  as  to  interfere  with  deglutition  and 
respiration.  The  largest  I have  seen  was  of  the  size  of  an  orange.  The  skin 
covering  this  tumoiu  is  not  discoloured,  in  some  cases  of  natural  thickness, 
in  others  thin  and  expanded,  so  as  to  give  a bladder-like  appearance  to  the 
growth. 

The  Treatment  of  this  tumour  consists  in  tapping,  when  complete  collapse 
of  the  cyst  takes  place  ; it  however  soon  fills  again.  A permanent  cure  may 
be  effected  by  injection  with  iodine,  or  by  passing  a seton  across.  It  is 
usually  impossible  to  dissect  it  out  owing  to  the  depth  of  its  attachments 
and  the  thinness  of  its  wall. 

3.  Blood-Cyst  or  Haematocele  of  the  Neck. — This  may  be  merely 
one  of  the  cysts  just  described  into  which  hmmorrhage  has  accidentally  taken 
place.  The  true  blood-cysts,  however,  are  much  more  serious  ; when  punc- 
tured pure  blood  escapes,  sometimes  almost  arterial  in  tint,  and  even  if  the 
cyst  be  emptied  it  speedily  fills  again.  They  have  been  met  with  in  close  con- 
nection with  the  great  vessels  of  the  neck.  Their  origin  is  not  certainly  knoAvn, 
but  some  have  supposed  them  to  originate  from  a cyst-like  dilatation  of 
one  of  the  large  veins  of  the  neck.  In  others  no  communication  has  been 
found  with  any  large  vessels,  but  the  lining  membrane  was  highly  vascular. 
The  Treatment  consists  in  puncturing  the  cyst  Avith  a fine  trochar  and  in- 
jecting iodine  or  perchloride  of  iron.  If  the  cyst  could  be  partially  emptied 
by  pressure,  showing  communication  Avith  a large  vein,  this  would  evidently 
not  be  justifiable.  Gay  has  successfully  dissected  one  out,  which  lay  in  close 
contact  with  the  carotid  sheath. 

4.  Deep  Atheromatous  Cysts  are  very  rare.  They  are  of  congenital 
origin,  and  arise  from  inclusion  of  a fold  of  skin  during  closure  of  the  branchial 
clefts  (Yol.  I.,  p.  974).  Their  most  common  situations  are  below  the  jaAA',  in 
the  middle  line  pushing  upAvards  beneath  the  tongue  and  along  the  anterior 
border  of  the  stemo-mastoid.  The  only  Treatment  consists  in  dissecting 
them  out.  The  operation  may  be  A^ery  difficult,  owing  to  the  relations  of  the 
cyst-Avall  to  the  large  vessels  and  other  important  parts. 

i).  The  Bursal  Cysts  occur  in  the  middle  line  about  the  hyoid  bone  and 
the  front  of  the  larynx.  They  have  already  been  described  Avith  diseases  of 
bursa)  (p.  481). 

0.  True  Hydatid  Cysts  sometimes  form  in  the  neck.  A Avoman  A\'as 
under  my  care  at  the  Hospital  for  a hydatid  tumour  of  the  Irier,  Avhich  I 
tapped  ; scA'cn  years  afteiwards  she  presented  herself  Avith  a thinned-AA'alled 
cla.stic  semi-ti’ansyjarcnt  tumour  in  the  posterior  inferior  triangle  of  the  neck, 
about  the  size  of  an  orange.  This  I tapped,  and  found  it  to  contain  clear 
serous  fluid  with  the  remains  of  echinococci.  In  another  case,  that  of  a 
had  aged  about  18,  otherAvise  healthy,  I removed  a hydatid  tumour  as  large 
as  a shaddock  from  the  nape  of  the  neck,  Avhcrc  it  Avas  deeply  seated  under  the 
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trapezius,  gro\viiii>-  apparently  from  the  sul)staiice  of  the  complexus  or  spleniiis 
capitis  muscles,  and  lyin>>-  close  upon  the  cervical  spine  and  the  occipital  bone. 

Solid  Tumours  of  the  Neck. — Fatty  tumours  and  the  various  forms  of 
sarcoma,  may  occur  in  the  subcutaneous  tissue  and  fascia  of  the  neck  as  else- 
where, but  they  presen  t nothing  special.  The  neck  is  the  favourite  seat  of  lym- 
phadcnoma,  the  tumours  in  this  situation  often  reaching  an  enormous  size,  so 
as  to  endanger  life  by  their  ])ressure.  In  the  submaxillary  region,  tumours  are 
occasionally  met  with  similar  in  character  to  the  parotid  tumour  already 
described.  The  submaxillary  gland  itself  is  rarely  the  seat  of  disease. 

Tumours  in  these  situations  may  occasionally  attain  a considerable  size,  and 
if  beneath  the  fascia,  may  extend  deeply.  In  some  cases  when  the  integu- 
ments and  superficial  structures  covering  the  growth  are  divided,  it  may  l>e 
isolated  with  sufficient  facility,  its  fixity  being  in  a great  measure  due  to  its 
being  bound  down  by  the  investing  fascia  rather  than  to  its  having  contracted 
deep  adhesions.  Occasionally,  though  rarely,  a slowly-growing  simple  tumour 
develops  deeply  in  the  anterior  triangle  of  the  neck,  l}dng  between  the  stemo- 
mastoid,  the  trachea,  and  the  pharynx,  possibly  even  under  the  carotid  sheath, 
with  the  artery  pushed  on  one  side,  or  even  running  over  the  anterior  convexity 
of  the  growth.  In  such  cases,  the  question  of  removal  requires  to  be  ap- 
proached with  the  utmost  caution.  If  the  tumoiu  be  movable  above  the 
vessels,  it  may  generally  be  taken  out ; if  it  lie  below  the  sheath,  even  though 
not  fixed  to  the  spine,  its  extirpation  is  not  practicable.  Before  deteraiining 
upon  the  removal  of  a tumour  situated  in  one  of  the  triangles  of  the  neck,  it 
is  indeed  always  very  necessary  that  a diagnosis  of  its  nature  be  effected,  and 
that  some  opinion  be  formed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is  whether  it  be  simple  or  mahgnant.  If  simple, 
it  will  usually  have  been  many  years  in  growing ; it  will  be  hard  but  not 
stony,  lobulated  or  somewhat  square-shaped  ; the  patient’s  general  health  being 
good.  It  will  generally  be  found  to  be  movable,  though  not  perhaps  to  any 
great  extent,  and  will  present  no  sign  of  incorporation  with  neighbom’ing 
structures.  If  it  be  superficial,  the  fibres  of  the  platysma  will  not  appear  to 
spread  over  it,  and  the  steriio-mastoid  muscle  may  be  traced  to  one  side  of  or 
below  it.  In  such  circumstances,  removal  of  the  tumour  may  be  undertaken 
by  any  Surgeon  possessing  a fair  share  of  anatomical  knowledge  and  manual 
skill,  with  every  prospect  of  success.  But  if  the  tumour  be  of  stony  hardness, 
have  implicated  the  skin,  and  be  immovable,  the  whole  head  being  moved  on 
any  attempt  at  drawing  it  aside,  if  it  be  ill-defined  under  the  jaw  and  ear,  or 
rapidly  growing,  soft  and  pulpy  to  the  feel,  deeply-seated  under  the  angle  of 
the  jaw,  evidently  below  the  platysma  and  deep  fascia  of  the  neck,  and  possibly 
beneath  the  sterno-mastoid,  then  no  attempt  at  extirpation  should  be  under- 
taken, as  the  mass  could  either  not  be  removed  with  safety,  or,  if  it  were  by 
any  possibility  extirpated,  the  already  existing  contamination  of  the  neighbour- 
ing parts  would  certainly  lead  to  a speedy  recLirrence  of  the  disease. 

In  removing  siibmaxiilary  tumours,  a free  superficial  incision  nearly  parallel 
to  the  margin  of  the  lower  jaw,  but  below  this,  will  usually  allow  ready 
extirpation  of  the  mass.  In  these  operations  the  facial  artery  is  generally 
sufficiently  under  cover  of  the  bone  to  escape  injury,  but  there  may  be,  and 
usually  is,  free  venous  hmmorrhage. 

Congenital  Tumour  or  Indirration  of  the  Sterno-mastoid.  Hiese 
terms  are  applied  to  a diffuse  thickening  and  induration  of  the  sterno-mastoid, 
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atlecting  especially  its  lower  and  sternal  part,  occasionally  met  with  in  infants. 
It  is  observed  either  at  birth  or  shortly  after.  It  disappears  after  a lew  weeks 
or  months  without  any  special  treatment.  Its  nature  is  somewhat  uncertain  ; 
it  has  been  attributed  to  injury  during  birth,  especially  in  cases  of  breech-i3i*e- 
seutation  ; Bryant  considers  it  inflammatory  ; Holmes  is  inclined  to  regard  it 
as  a congenital  hypertrophy  ; and  by  others,  it  has  been  referred  to  syphilis. 
In  a case  recorded  by  F.  Taylor,  in  which  the  swelling  was  examined  after 
death,  it  was  found  to  be  due  to  a new  growth  of  fibrous  tissue  between  the 
bundles  of  muscular  fibres.  The  child  was  syphilitic,  and  the  case  was  also  one 
of  breech-presentation  at  birth. 

Diffuse  Cellulitis  of  the  Neck.  Ludwig’s  Angina  has  been  described 
in  Vol.  I.  at  p.  ‘J2G. 


DISEASES  OF  THE  THYROID  GLAND. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements,  which 
commonly  go  by  the  name  of  BroncJiocele  oi’  Gotlre.  The  thyroid  gland  is  com- 
posed of  closed  vesicles,  lined  by  a single  layer  of  cubical  epithelium,  contain- 
ing a clear  albuminous  fluid.  The  vesicles  are  held  together  by  areolar  tissue, 
supporting  numerous  vessels  of  considerable  size.  Virchow  has  shown  that  all 
forms  of  bronchocele  commence  by  a true  hypertrophy  of  the  gland-substance, 
but  as  the  enlargement  progresses,  one  or  other  of  the  constituent  elements  of 
the  gland  may  increase  out  of  proportion  to  the  others.  If  all  the  constituents 
continue  to  increase  equally,  the  simple  bronchocele  results  ; if  the  contents  of 
the  vesicles  accumulate,  unduly  distending  the  cavities,  the  disease  assumes  the 
form  known  as  cystic  bronchocele.  Very  commonly  there  is  a great  increase  of 
the  fibrous  tissue,  forming  the  Fibrous  Bronchocele,  and  occasionally  great 
dilatation  of  the  vessels  takes  place  with  simple  hypertrophy  of  the  remaining 
structures  of  the  gland,  forming  the  Pulsating  Bronchocele.  Secondary  changes 
also  may  modify  the  structure  of  the  tumour.  Of  these  the  most  common  is  a 
substitution  of  a gelatinous  colloid  material  for  the  albuminous  fluid  normally 
found  in  the  vesicles  of  the  gland.  Calcification  also  is  common  both  in  the 
walls  of  the  cysts  in  cystic  bronchocele,  and  in  the  masses  of  fibrous  tissue  in 
the  fibrous  goitre. 

The  Causes  of  bronchocele  have  been  much  discussed,  both  professionally 
and  popularly.  The  most  generally  received  belief  is,  that  the  disease  is 
directly  occa.sioned  by  some  impurity  in,  or  peculiarity  of,  the  water  that  the 
patients  drink  ; and  it  has  been  supposed  that  water  coming  through  chalk  or 
limestone  is  particularly  apt  to  occasion  bronchocele  in  this  country,  and  that 
water  resulting  from  melted  snow  is  its  occasioning  cause  in  Switzerland. 
But  these  ideas  are  gi’oundless.  Hard  water  is  drunk  largely  in  this  country 
in  districts  where  no  bronchocele  occurs,  and  snow-water  is  never  used  in 
Switzerland  ; spring-water  of  the  purest  kind  only  being  drunk.  It  would 
appear  that  air  and  locality  have  much  more  to  do  with  the  occurrence 
of  bronchocele  than  water.  In  mountainous  countries  the  disease  occurs 
almost  entirely  amongst  the  inhabitants  of  valleys,  where  the  air  is  moist  and 
stagnant  ; the  inhabitants,  especially,  of  valleys  that  run  north  and  south, 
into  which  the  sun  does  not  jienetrate  readily,  or  for  many  hours  in  the  day, 
which  are  always  in  the  shade  of  neighbouring  and  overhanging  mountains, 
are  especially  prone  to  it.  This  is  well  known  to  be  the  case  in  Switzerland, 
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where  tlie  disease  is  endeinic  ; so  filso  in  larg-e  towns,  it  occurs  cliiefly  amongst 
the  poor  who  live  in  cellars  and  kitchens,  or  damp,  ill-ventilated  streets  and  || 
courts.  When  it  is  met  with  in  the  richer  classes,  it  is  found  mainly  amongst  I 
children  and  young  people  shut  up  in  school-rooms  or  devoted  to  a sedentary 
and  indoor  life,  unnatural  and  prejudicial.  It  is  rarely,  if  ever,  met  with 
amongst  those  who  lead  open-air  and  active  lives.  Bad  food  and  low  living 
no  doubt  conduce  to  it.  The  tendency  is  probably  hereditary  in  some  cases  ; 
when  associated  with  idiocy,  constituting  that  wretched  condition  “ cretinism,” 
it  undoubtedly  is  so.  Every  race  of  men  is  liable  to  bronchocele,  and  it  occurs 
in  all  latitudes,  from  the  Arctic  region  to  the  tropics.  Thus  Franklin  found 
bronchocele  amongst  the  inhabitants  of  the  polar  regions,  and  Mungo  Park 
amongst  those  of  the  interior  of  Africa.  In  this  country  it  is  most  common 
in  Derbyshire,  and  has  consequently  received  the  name  of  “ JJerhyshire  neclc." 

It  is  most  frequent  amongst  women. 

Symptoms  and  Varieties. — Simple  Hypertrophy. — The  thyroid  gland 
may  be  simply  hypertrophied,  and  may  then  attain  a considerable  size.  It 
forms  a smooth  rounded  tumour,  maintaining  more  or  less  accurately  the  form 
of  the  normal  gland,  though  frequently  the  enlargement  on  one  side  is  greater 
than  that  on  the  other.  It  is  soft  and  elastic  to  the  feel,  and  moves  up  and 
down  with  the  trachea  during  deglutition.  In  the  majority  of  instances  in 
England,  the  tumour  is  of  but  very  moderate  size,  commencing  at  first  as  a 
mere  fulness  and  uniform  rounded  enlargement  of  the  isthmus,  until  perhaps, 
by  the  pressure  of  the  growth  confined  between  the  sterno-mastoid  muscle  and 
under  the  deep  fascia  of  the  neck,  the  voice  becomes  croaking  and  harsh,  and 
respiration  and  deglutition  seriously  affected.  It  is  seldom  that  the  bron-  1 
chocele  distorts  the  structures  of  the  neck  to  one  side  ; but  this  may  happen.  ' 

Thus  I have  seen  the  larynx  and  trachea  pushed  completely  over  to  the  left,  i 

forming  a long  convexity  in  that  direction,  whilst  the  carotid  sheath  on  the 
right  side  was  thrust  behind  the  sterno-mastoid  muscle. 

There  is  a remarkable  connection  between  tumours  of  the  thyroid  gland  of 
this  kind,  and  a general  anmmic  condition  of  the  system.  In  London  nothing 
is  more  common  than  to  find  a certain  degTee  of  bronchocele  in  pale  and 
bloodless  women  and  girls  ; indeed,  so  frequent  is  the  coincidence  that  it  is 
impossible  not  to  regard  it  in  the  light  of  cause  and  effect. 

The  immense  lobulated  tumoiu’s  hanging  from  the  fore  part  of  the  neck, 
which  are  met  with  in  various  districts  of  this  country  and  of  the  Continent, 
more  especially  in  the  valleys  of  the  Alps,  in  which  the  disease  is  and  has 
been  epidemic  for  ages,*  usually  belong  to  the  fibrous  variety  of  bronchocele. 

Fibrous  Bronchocele. — This  form  commences  as  simple  hypertrophy, 
but  as  the  tumour  increases  in  size  it  loses  its  soft  elastic  feel  and  becomes 
dense  and  indurated  ; at  the  same  time  its  form  often  changes,  becoming  more 
irregular  and  lobulated.  The  pressure  effects  of  the  fibrous  bronchocele  are 
more  severe  than  those  of  the  simple  form,  owing  to  the  greater  density  of  its 
structure.  Respiration  may  be  greatly  impeded,  at  first  only  during  exertion, 
but,  when  the  growth  reaches  a considerable  size,  during  rest  also.  Occasion- 
ally the  tumour  may  extend  below  under  the  sternum,  and  the  pressure-signs 
then  become  more  serious.  Deglutition  is  seldom  seriously  interfered  with. 

Cystic  Bronchocele  is  due  to  the  development  of  cysts  in  the  substance 

* Quis  tuiniduin  Guttur  miratur  in  Alpibus? 
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of  the  enlarged  gland.  These  cysts  may  he  single  or  innltiple.  hen 
or  of  large  size,  as  in  Fig.  (170,  they  usually  contain  clear  serous  fluid, 
multiple,  they  are  tilled  with  colloid  substance,  or  with  a 
fluid  that  presents  the  ordinary  characters  of  altered  blood, 
l)oing  dark,  grumous,  or  like  coffee-grounds,  and  have  often 
cauliflower-like  excrescences  projecting  into  their  interior. 

Fwlsating'  Broncho cele  is  occasionally  met  Avith.  The 
pulsation  wliich  is  exceiitric  and  distensile,  is  synchronous 
with  the  heart’s  action,  and  evidently  due  to  the  vascular 
character  of  the  tumour  itself.  This  form  of  bronchocele  is 
sometimes  conjoined  with  the  cystic.  When  it  is  confined 
to  one  lobe  only,  care  must  be  taken  not  to  confound  the 
beatings  with  those  of  carotid  aneurism  ; a mistake  which  I 
have  known  to  occur.  The  diagnosis  of  the  two  affections 
has  been  adverted  to  at  p.  172,  Vol.  II. 

Treatment. — The  treatment  of  bronchocele  must  vary 
according  to  the  size  and  character  of  the 


.V/  tumour, 

O ' 

and  the  constitutional  condition  associated  with  it.  When 


Fig.  070.  — Cy.st  of 
Thyroid,  containing 
clear  Serous  Fluid. 


small,  and  associated  with  anfemia,  and  of  comparatively 
recent  formation,  it  is  best  treated  by  improAung  the  general  condition  of  the 
patient.  This  may  be  done  in  varions  ways  : by  the  administration  of  good 
food  ; by  change  of  air  from  a low  and  damp  to  an  elevated  and  dry  and 
healthy  situation.  The  change  to  a higher,  and  drier,  and  more  airy  locality 
has  been  much  insisted  on  by  those  Avho  have  studied  the  disease  in  those 
valleys  of  SAvitzerland  in  Avhich  it  is  endemic  ; and  establishments  have  been 
erected  several  thousand  feet  above  the  level  of  the  sea,  on  moimtain-tops, 
with  the  vieAv  of  curing  patients  thus  affected.  Guggenbiihl  has  been  particu- 
larly  successful  in  these  endeavours.  In  toAAms,  the  patient,  if  liAung  on  the 
basement  floor,  should  be  moved  to  the  upper  storey,  if  possible,  and  should 
be  encouraged  in  habits  of  outdoor  rather  than  of  sedentary  or  indoor  occu- 
pations. Besides  these  hygienic  measures,  which  are  of  the  first  importance, 
the  disease  may  be  treated  medically  by  the  administration  of  iron,  especially 
the  iodide,  internally,  and  the  external  application  of  iodine  or  of  iodide  of 
lead  ointment.  Indeed,  in  the  soft  bronchocele  occurring  in  aiifemic  females, 
iron  is  of  the  utmost  serAuce,  and  acts  almost  as  a specific. 

In  bronchoceles  of  large  size,  hard,  and  unconnected  Avith  ansemia,  the  chief 
reliance  is  to  be  placed  on  the  fi’ee  and  continuous  use  of  iodine  internally  as 
well  as  externally.  The  iodide  of  potassium  is  the  best  form  in  which  to  gh'e 
the  iodine  internally.  The  quantity  of  this  medicine  should  be  gradually 
increased,  until  from  20  to  30  gi’ains  are  giA^en  three  times  a day,  either  alone, 
in  milk,  or  in  combination  Avith  some  preparation  of  iron  ; the  iodide  is  pro- 
bably the  best.  But  iron  is  very  necessary  in  all  the  anosmic  forms  of  the 
disease.  Iodide  of  lead  and  compound  iodine  ointment  may  be  used  Avith 
adA'antage.  It  has  been  recommended  by  Mouat  that  the  biniodide  of 
mercury  ointment  (10  grs.  to  the  ounce)  should  be  Avell  rubbed  in  for  scA'oral 
days ; and  then,  the  tumour  being  covered  Avith  it,  the  patient  should  be 
exposed  to  the  strong  heat  of  a mid-day  summer  sun.  This  method  of  treat- 
ment, which  is  Siiid  to  liave  been  extremely  successful  in  India,  has  not  been 
tried  in  this  country  to  a sufficient  extent  to  enable  an  opinion  to  be  formed 
of  its  merits.  In  some  instances  pressure  has  been  of  use,  especially  in  con- 
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junction  witli  the  iodine-inunctions  ; though  it  is  not  so  easy  to  apply  tliis 
means,  and  no  considerable  degree  of  it  can  be  borne,  bn  account  of  the 
increased  difliculty  of  respiration  that  is  thus  occasioned.  In  fact,  the  com- 
pression exercised  upon  the  tumour  by  the  sterno-mastoid  muscles  in  some  of 
these  cases  is  so  considerable  that  it  becomes  necessary  to  di\’ide  its  tendon 
subcutaneously,  in  order  to  relieve  the  trachea  from  the  constriction  to  wliich 
it  is  subjected.  When  the  tumour  is  chiefly  cystic,  the  fluid  contents  may  be 
drawn  oft  by  tapping,  and  an  endeavour  may  be  made  to  cause  the  cysts  to 
close  by  inducing  inflammation  in  them  by  the  injection  of  tincture  of  iodine. 
The  fluid  that  flows  from  the  cyst  is  often  darkly  stained  with  blood,  and 
occasionally  pure  blood  may  escape  in  considerable  quantities  from  the 
puncture.  MoreU  Mackenzie  advises  the  injection  of  the  cyst  with  per- 
chloride  of  iron  to  check  the  flow  of  blood  that  often  takes  place  from  the 
cyst  wall.  He  recommends  that  the  cyst  be  tapped  with  a trochar  and 
cannula  ; after  the  fluid  has  escaped  a solution  of  perchloride  of  iron  (5ij.  to 
5j.  of  water)  is  injected  ; the  cannula  is  then  plugged  and  left  in  till  suppura- 
tion is  established,  after  which  it  may  be  withdrawn  and  a di’ainage-tube 
substituted.  When  bronchocele  is  very  large,  and  very  chronic,  its  absorption 
cannot,  I think,  be  expected  to  be  brought  about  by  these  or  any  other  means  ; 
and  the  question  then  arises  as  to  the  propriety  of  having  recourse  to  operative 
interference.  The  introduction  of  a seton  across  the  tumour  is  occasionally 
attended  by  beneficial  results.  This  operation,  however,  is  not  unaccom- 
panied by  danger  ; a patient  in  the  neighbourhood  of  London,  on  whom  it 
was  being  performed  some  years  ago,  lost  his  life  by  the  entrance  of  air  into  a 
vein  which  was  accidentally  punctured  at  the  root  of  the  neck. 

Injection  of  Tincture  of  Iodine  into  the  substance  of  the  gland  is 
recommended  by  Bilh’oth  in  cases  of  simple  hypertrophy.  In  fibrous  broncho- 
celes  he  does  not  advise  it,  as  they  are  often  permeated  by  veiy  large  blood- 
vessels. The  iodine  is  injected  by  means  of  an  ordinary  hypodennic  syringe, 
about  ten  minims  being  thrown  in  at  a time.  The  operation  may  be  repeated 
twice  or  three  times  a week,  according  to  the  effect. 

Injection  of  Perchloride  of  Iron  by  means  of  the  syringe  figured  at 
p.  70,  Vol.  IL,  might  be  of  ser^dee  in  some  cases  of  very  vascular  and 
pulsating  bronchocele  ; but  it  is  not  without  the  special  danger  of  forming  a 
plug  in  the  circulation,  and  rapidly  fatal  embolism  may  follow  its  use.  A 
fatal  accident  of  this  kind  has  in  fact  been  recorded.  In  one  instance  of 
pulsating  bronchocele  in  which  I employed  it,  although  much  local  inflamma- 
tion and  deep-seated  suppuration  were  induced  by  it,  the  patient  was  in  the  end 
materially  benefited. 

Ligature  of  the  Thyroid  Arteries  has  been  practised  by  some  Surgeons, 
with,  it  is  stated,  a certain  degree  of  success.  The  difficulties  and  danger  of 
the  operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sources,  have 
caused  it  to  be  but  little  resorted  to  by  Surgeons  of  the  i)resent  day.  In  one 
case  of  pulsating  bronchocele  in  which  I had  recomse  to  this  treatment,  no 
benefit  resulted  from  it. 

Excision  of  the  Thyroid  Body. — Roux,  Warren,  Greene,  and  othei’s, 
have  successfully  extirpated  large  brouchoceles,  but  these  operations  must  be 
looked  upon  as  altogether  the  exception  in  the  treatment  of  the  disease  ; and 
instances  are  certainly  not  often  met  with  in  this  country  in  which  a Simgeon 
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would  think  it  proper  to  undertake  so  serious  a procedure  for  an  affection  that 
is  not  necessarily  mortal.  Cases,  howcYer,  occasionally  occur  in  which,  from 
pressure  on  the  trachea,  oesophagus,  and  jugular  vein,  the  dyspnoea  is  so 
excessive,  the  dysphagia  and  vertigo  so  serious,  that  there  is  no  escape  from 
death  except  by  the  removal  of  the  tumour.  Of  all  the  methods  for  the 
removal  of  enlarged  thyroid  gland,  P.  H.  Watson’s  operation  is  probably  the 
safest  in  execution,  and  most  satisfactory  in  results.  It  is  done  as  follows.  A 
free  incision  is  made  in  the  mesial  line  from  the  upper  to  the  lower  end 
of  the  tumour,  the  hiscia  being  as  freely  opened  as  the  skin  ; but  the  delicate 
tascial  investment  of  the  thyroid  gland,  which  is  a prolongation  of  the  sheath 
of  the  thyroid  vessels,  should  be  left  intact.  The  vessels  on  each  side  of  the 
tumour,  superior  and  inferior  thyroid,  are  then  to  be  securely  ligatured 
within  their  sheath,  by  passing  an  aneurism-needle  round  this,  and  tying 
them  en  masse.  It  is  of  the  first  importance  that  the  vessels  be  tied  in  and 
with  their  sheathing  envelope  ; for,  as  Watson  truly  observes,  if  this  be  not 
done,  they  will  be  found  to  be  so  fi-agile  as  to  risk  being  cut  through  by  the 
ligatures.  After  ligature  of  the  four  sets  of  supplying  vessels,  the  areolar 
capsule  of  the  thyroid  should  be  opened  by  being  scratched  through  in  the 
mesial  line,  and  the  mass  removed  with  care  and  delicacy,  aU  attachments 
being  divided  by  blunt-pointed  scissors.  The  principal  danger,  besides  the 
hsemorrhage,  would  probably  consist  in  the  adliesion  of  the  tumour  to  the 
sheath  of  the  vessels,  more  particularly  the  internal  jugular  vein.  In  one 
case  refeiTed  to  by  W.  Greene,  this  vessel  was  wounded. 

Professor  Koclier,  of  Berne,  living  in  a goitrous  country,  has  probably  per- 
formed the  operation  of  excision  of  bronchocele  more  frequently  than  any 
other  Surgeon.  He  has  also  been  enabled  to  study  the  effects  of  the  operation 
on  the  after-health  of  the  patients,  and  his  observations  in  this  respect  are  of 
interest  alike  to  the  physiologist,  the  surgeon,  and  the  pathologist.  His 
operations  may,  indeed,  be  regarded  as  physiological  experiments  on  the  use  of 
the  tlm'oid  body,  on  which  they  throw  much  light ; and  as  pathological  re- 
searches into  the  nature  of  that  remarkable  disease  first  described  by  Sir 
W.  Gull — “ jMyxoedema  ” — in  which  atrophy  of  the  thyroid  is  an  important 
characteristic. 

Kocher  has  partially  or  wholly  excised  the  thyi'oid  body  in  101  cases  ; of 
these  he  was  able  to  trace  the  after-conditions  in  28  cases  of  partial,  and  in  18 
cases  of  total  extiipation  of  this  organ.  In  none  of  the  cases  of  partial 
excision  was  any  deterioration  of  general  health  noticeable.  Of  the  18  cases 
of  total  extirpation,  in  two  only  w'as  there  no  change  for  the  worse  with  regard 
to  the  general  health,  and  it  was  most  remarkable,  that  in  one  of  these  cases  a 
vicarious  hypertrophy  of  a small  accessory  thyroid  body  had  taken  place, 
whilst  in  the  other  a return  of  the  goitre  had  made  its  appearance. 

In  all  the  remaining  1(5  cases  of  total  extirpation,  more  or  less  marked  signs 
of  derangement  of  general  health  were  manifest.  This  derangement  was  of  a 
progressive  character,  being  more  noticeable  in  the  oldest,  least  so  in  the  more 
recent  cases  that  had  been  operated  on.  Professor  Kocher  describes  the 
symptoms  that  manifested  themselves  as  occurring  in  the  follow'ing  order.  Some 
time  after  leaving  the  hospital  a sense  of  fatigue,  lassitude,  and  weariness  was 
experienced  in  the  limbs,  with  dragging  pains  in  the  arms  and  legs.  A 
sensation  of  coldness  soon  was  superadded,  especially  in  the  hands  and  feet, 
which  parts  in  the  winter  became  bluish-red  and  cold,  chilblains  making  their 
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appearance.  The  mental  activity  decreased,  thoiiglit  and  speecli  became 
slow.  The  movements  generally  were  sluggish,  but  there  was  no  impairment 
of  the  mental  powers.  Swelling  of  the  body,  Imt  more  especially  of  the  face, 
now  began  to  take  place,  ddie  eyelids  became  tliickened  and  somewhat 
transparent,  and  the  expression  of  the  countenance  idiotic.  Hands,  face, 
and  abdomen  SAvelled.  The  skin  lost  its  elasticity  and  became  dry.  The  hair 
fell  off.  In  more  developed  cases  anasmia  occurred.  In  those  cases  in  which 
the  growth  of  the  body  was  incomplete  this  was  retarded  in  a very  marked 
manner.  In  some  instances  dysphagia,  headache,  and  giddiness  were  met 
with. 

These  symptoms,  it  will  be  observed,  are  identical  with  those  of  myxee- 
dema  ,*  ” not  one  is  absent  that  is  met  with  in  that  disease,  not  one  is  added. 
The  only  explanation  that  can  be  given  of  the  identity  of  the  symptoms 
following  total  extirpation  of  the  thyroid  body  as  described  by  Kocher,  and 
those  of  myxoedema,  as  described  by  Gull  and  Ord,  is  that  the  one  pathological 
condition  common  to  both,  viz.,  absence  of  the  thyroid  body,  is  the  cause  of 
the  symptoms. 

Excision  of  the  Isthmus  of  the  thyroid  has  been  reconmiended  by 
Tillaux  as  a means  of  cure  in  certain  cases  of  bronchocele,  the  effect  of  the 
operation  being  to  lead  to  atrophy  of  the  enlarged  lateral  lobes  of  the  thyroid. 
Tillaux  in  Paris,  and  Sydney  Jones  in  this  country,  have  pi’actised  the  opera- 
tions successfully  in  several  cases.  The  operation  consists  in  exposing  the 
isthmus  by  a median  incision,  passing  a double  ligature  through  it  at  either 
end,  tying  them  tightly,  and  then  excising  the  intervening  portion.  S.  J ones 
advises  that  the  wound  should  be  'well  drained.  The  result  appears  to  have 
been  very  satisfactory,  but  the  principle  on  which  it  is  obtained  is  certainly 
very  obscure. 

Acute  Bronchocele  is  a very  different  disease  from  the  chi’onic  forms. 
It  is  of  rare  occurrence,  but  has  been  met  with  both  sporadically  and  epidemi- 
cally, and  in  young  subjects.  In  tliis  form  of  the  affection  the  thyroid  gland 
undergoes  rapid  enlargement,  attaining  to  the  size  of  the  fist  or  larger  in  the 
com’se  of  a few  days  or  weeks.  Both  lobes  and  the  isthmus  become  affected. 
Owing  to  the  rapid  enlargement  of  the  thyroid  body,  the  fascia  of  the  neck 
covering  it  does  not  stretch  with  sufficient  rapidity  ; and  the  consequence  is 
that  the  subjacent  parts,  as  the  trachea,  become  compressed,  so  that  intense 
dyspnoea  sets  in,  and  death  from  asphyxia  may  result  in  the  course  of  a few 
days  or  weeks.  It  is  difficult  in  these  cases  to  know  how  to  save  the  patient ; 
for  tracheotomy  by  the  ordinary  methods  may  be  impracticable,  owing  to  the 
manner  in  which  the  tumour  dips  down  behind  the  sternum.  In  such  cases, 
tapping  the  tumour  in  different  places,  and  the  division  of  the  fascia  of  the 
neck  covering  it,  may  give  relief,  and  afford  time  for  the  action  of  remedies. 
If  this  fails  and  death  is  imminent  from  asphyxia,  two  courses  only  are  open 
to  the  Surgeon,  either  the  isthmus  must  be  divided  accurately  in  the  middle 
line,  Paquelin’s  red-hot  knife  being  used  to  limit  the  hmmorrhage,  or  the 
larynx  may  be  opened,  the  cricoid  cartilage  being  divided  and  a long  cannula 
or  a catheter  be  passed  downwards  past  tlie  obstruction.  The  latter 
method  has  been  successfully  adopted  by  Kbnig,  who  has  invented  a special 
cannula  for  such  cases.  In  his  case  the  tube  had  to  be  passed  nearly  five 
inches  downwards  before  air  entered  freely  through  it. 

Exophthalmic  Goitre. — Graves’s  Disease. — In  practice  we  not  un- 
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commonly  observe  a triple  clinical  combination,  of  anosmia,  exophthalmos,  and 
bronchocele  : and  the  connection  of  these  has  been  commented  on  by  Graves, 
Basedow,  Sichel,  "White  Cooper,  Aran,  Begbie,  and  nnmerons  other  prac- 
titionem.  Exophthalmic  goitre  is  almost  exclusively  met  with  in  women 
in  vonne:  adult  life.  It  commences  with  anosmia  and  some  menstrual  disturb- 
ance.  These  are  accompanied  by  palpitation  and  irregular  action  of  the 
heart ; often  ^vith  considerable  breathlessness.  Enlargement  of  the  thyroid 
gland  soon  follows,  which  may  assume  the  form  of  the  pulsating  bronchocele. 
At  the  same  time  that  this  gland  enlarges,  protrusion  of  the  eyeballs  becomes 
a marked  symptom.  In  extreme  cases  the  exophthalmos  may  be  so  great  that 
the  lids  cannot  properly  cover  the  eyeballs,  and  inflammation  of  the  conjunc- 
tiva and  cornea  may  result ; except  from  this  cause,  however,  there  is 
no  affection  of  vision.  The  disease  may  steadily  increase  and  death  take 
place  from  some  intercurrent  disease  or  general  wasting,  more  rarely  fi’om 
pressime  of  the  enlarged  gland  on  the  trachea.  In  other  cases  the  symptoms 
may  gradually  subside  and  the  patient  recover.  The  exact  nature  of  the 
disease  is  unknown.  Shingleton  Smith  has  described  changes  in  the  ceimcal 
sympathetic  ganglia,  which  he  is  inclined  to  regard  as  the  cause  of  the 
disease.  The  ganglia  showed  an  increase  of  connective  tissue  with  atrophy  of 
the  ganglionic  cells. 

The  treatment  consists  in  rest,  the  administration  of  iron  and  aloetic 
purgatives. 

Malignant  Tumours  of  the  Thyroid  Body. — Kauf&nan,  in  1879,  pub- 
lished a paper  in  which  he  recorded  30  cases,  partly  his  own  and  partly 
collected,  of  malignant  tumour  of  the  thyroid  body  ; of  these  23  Avere  carci- 
noma, and  7 sarcoma.  In  every  case  the  malignant  tumour  originated  in  a 
gland  already  affected  by  chronic  bronchocele.  The  tumours  usually  affected 
one  lol^e  only,  but  in  a feAV  cases  the  whole  gland  was  imj)licated.  The 
cancerous  tumours  were  characterized  by  rapid  groAvth,  infiltration  of  neigh- 
bouring structures,  and  early  infection  of  the  lymphatic  glands  and  internal 
organs.  In  six  cases,  secondary  tumoiu’S  formed  in^he  bones.  The  tmnour 
was  in  all  cases  soft  in  consistence,  and  microscopic  examination  showed  that 
the  morbid  groAvth  commenced  by  proliferation  of  the  normal  cells  of  the 
gland,  the  new  cells  'first  filling  the  spaces  and  then  burroAAmg  into  the 
surrounding  parts  in  columns.  The  cells  Avere  in  most  cases  polygonal,  but  in 
one  the  spaces  Avere  lined  Avith  cylindrical  epithelium. 

The  sarcomata  were  round-celled,  spindle-celled,  and  mixed.  In  one  case 
the  groAvth  perforated  the  trachea,  and  in  all  secondary  tumours  appeared,  in 
three  cases  in  the  lymphatic  glands. 

A .special  form  of  malignant  tumour  of  the  thyroid  body  has  been  met  Avith 
ii)  a few  recorded  cases  in  Avhich  the  secondary  tumours  closely  resembled  the 
nonnal  thyroid  body  in  structure.  These  Avere  first  described  by  Cohnheim, 
and  cases  have  been  recorded  by  Morris,  AVarington  llaAAm’d,  and  Neumann. 
In  all  these  the  lymphatic  glands  Avere  affected,  and  pulsating  groAvths  appeared 
in  the  bones. 

The  thyroid  body  is  also  sometimes  implicated  by  malignant  sarcomata 
springing  from  the  structures  in  its  neighbourhood,  and  by  e])ithelioma  of  the 
ffisophugus  or  larynx.  It  is  very  rarely  the  seat  of  secondary  malignant 
irrowths. 
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DISEASES  OP  THE  GUMS  AND  ALVEOLAR  PROCESSES. 


CHAPTER  LVI. 


Abscess  of  the  Gums,  Alveolar  Abscess  or  Gumboil  is  of  veiy  frequent 
occurrence,  from  the  irritation  of  decayed  teeth.  The  common  gumboil  forms 
at  the  edge  of  the  gum  and  is  quite  superficial  ; it  is  at  once  relieved  by 
puncturing  it  with  a lancet.  A more  troublesome  form  of  alveolar  abscess 
is  that  which  developes  in  connection  with  the  fang  of  a tooth,  usually  carious 
but  occasionally  apparently  healthy.  The  pus  forms  at  the  extremity  of  the 
fang,  the  alveolus  being  absorbed  around  it,  so  that  a small  abscess-cavity  is  J | 
hollowed  out  deep  in  the  bone.  The  pus  may  find  its  way  out  along  the 
tooth,  pointing  at  the  margin  of  the  gum,  but  not  unfrequently,  especially  in 
the  molar  or  bicuspid  teeth  it  perforates  the  compact  tissue  of  the  jaw-bone  i 
and  forms  an  abscess  deeply  seated  below  the  reflection  of  the  mucous  mem- 
brane from  the  gum  to  the  lip  or  cheek.  This  is  accompanied  by  considerable  - 
swelling  of  the  face  and  severe  pain.  The  uatm’e  of  the  swelling  is  recognized  | 
by  its  being  firmly  fixed  to  the  jaw.  By  a free  and  early  incision  and  extraction 
of  the  diseased  tooth  the  pus  may  be  let  out  into  the  mouth  and  immediate 
relief  obtained,  but  not  uncommonly  in  the  lower . jaw  the  abscess  opens 
externally  near  the  angle  and  a troublesome  sinus  may  be  left,  which  refuses  ' 
to  heal  until  the  affected  tooth  is  removed.  In  the  upper  jaw  the  pus  may 
burrow  beneath  the  palate,  forming  an  abscess  in  the  roof  of  the  mouth  which  j 
occasionally  leads  to  necrosis  of  a portion  of  the  bone.  To  prevent  this 
such  abscesses  should  be  opened  early  and  the  diseased  tooth  immediately 
extracted. 

Spongy  Gums,  sometimes  accompanied  by  ulceration,  may  occur  as  the  > 
result  of  scurvy,  or  fr’oin  the  administration  of  mercury.  If  the  condition  be 
due  to  scurvy,  it  is  quickly  relieved  by  attention  to  diet,  fresh  fruit  and 
vegetables  being  freely  supplied.  The  mouth  may  be  washed  at  the  same  ■ 
time  with  an  alum-gargle.  Such  cases  are  not  uncommon  among  the  female 
poor  of  large  cities  whose  food  consists  chiefly  of  bread  and  tea.  In  mercurial  ; 
salivation  a strong  alum-gargle  will  be  found  the  best  remedy. 

In  scrofulous  ill-fed  children  a spojigy  condition  of  the  gums  with  ulceration 
and  ftntor  of  the  breath  is  sometimes  met  with.  The  ulcers  are  covered  on 
the  surface  with  a grey  slough.  The  cause  of  the  condition  is  often  obscure. 

It  must  be  treated  by  tonics,  cod-liver-oil  and  iron,  and  by  chlorate  of  potash, 
administered  internally  to  very  young  childi’eii  or  used  as  a gargle  when 
possible. 

Inflammation  of  the  gums  during  teething  must  be  relieved  by  lancing. 

Simple  Hypertrophy  of  the  Gums,  in  the  form  of  pendulous  fringed 
outgrowth  overlapping  the  teeth  is  occasionally  met  with  in  young  children. 

The  cause  of  the  condition  is  uncertain,  but  it  is  remarkable  that  the 
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children  in  all  recorded  cases  were  deficient  in  intellect.  In  a case  of 
this  kind  under  my  care  I fnlly  removed  the  growth  with  the  scalpel  and 
scissors.  It  was  found  to  consist  of  the  ordinary  strncture  of  the  gums,  with 
fine  fibrous  stroma  containing  much  gland-tissue  ; the  papilim  on  the  surface 
were  very  large,  and  covered  by  unusually  thick  epithelium.  At  the  time  of 
the  operation  the  child  was  2^  years  of  age.  Five  years  afterwards  the  late 
John  Murray  exhibited  this  patient  and  his  younger  brother  and  sister  at 

Q^Qigty  (Trails.  Vol.  LVI.).  The  growth  had  returned 


and  the  two  younger  children  were  similarly  affected.  They  were  all  the 
subjects  of  tumours  of  the  skin  of  the  nature  of  molluscum  fibrosum  and  peculiar 
enlargements  of  the  fingers  and  toes,  and  were  all  of  weak  intellect.  No  cause 
could  be  found  for  the  disease  beyond  the  fact  that  the  parents  were  first 
cousins.  C.  Heath  recommends  in  such  cases  that  the  alveolar  border  should 
be  removed  with  the  growth. 

Epulis  is  a tumour  springing  from  the  periosteum  and  edge  of  the  alveolus, 
and  implicating  the  osseous  walls  of  the  sockets  ; it  gTOAVs  up  between  and 
, loosens  the  neighbouring  teeth,  which  it  displaces  and  envelopes  in  its  structure. 

■ It  is  of  two  kinds  ; simjjle  and  maligmuit.  The  Simple  Epulis  is  a fibrous 
tumour ; the  term  Malignant  Epulis  is  applied  to  a myeloid  tumour  springing 
from  the  alveolar  border  of  the  jaw,  and  it  is  sometimes  extended  to 
epithelioma  of  the  gum. 

Simple  Epulis  is  most  frequently  met  ■with  in  the  lower  jaw  (Fig.  G71). 
I have,  however,  seen  several  instances  of  its  springing  from  the  alveolar 
border  of  the  u])per  jaw  (Fig.  072).  It  appears  to  be  occasioned  chiefly  by 
the  iiritation  of  decayed  stumps,  and  hence  occurs  more  frequently  in  connec- 
tion with  the  molar  than  with  the  incisor  teeth.  Although  this  disease  has 
occasionally  been  seen  in  children,  it  seldom  occurs  before  the  adult  age,  and 
may  Ikj  developed  even  up  to  an  advanced  period  of  life.  It  is  seen  as  often 
among  females  as  males.  A fibrous  epulis  appears  as  a red,  smooth,  and 
lobulated  tumour,  at  first  hard  and  semi-elastic,  like  the  ordinary  structure 
of  the  gum,  but  after  a time  ulcerating  on  the  surface,  with  a purulent  or 
sanious  discharge.  The  fibrous  epulis  springs  from  the  periosteum,  and 


Fig.  071. — Epulis  of  Lower 
Jaw. 


Fig.  672. — Epulis  of  Upper  Jaw, 
liangiug  down  so  as  to  overlap  the 
Lower  Jaw, 
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sometimes  contains  spiciila  of  bone.  It  is  covered  by  a thin  layer  of  mucous  ji 
membrane. 

Trecdmenl  of  simple  fibrous  epulis  consists  in  the  removal  of  the  whole  of 
the  mass.  If  it  be  very  small  and  superficial  the  growth  alone  may  )>e 
removed  and  the  surface  from  which  it  springs  scraped  with  a gouge.  By 
this  means  it  may  occasionally  be  cured,  but  more  commonly,  as  it  CA'inces  a 
great  tendency  to  reproduction,  it  must  not  be  simply  shaved  off  but  the 
portion  of  the  alveolar  border  from  which  it  springs  must  be  removed  as  well  ; 
unless  this  be  done,  the  growth  Avill  to  a certainty  be  reproduced.  In  all 
ordinary  cases  of  simple  epulis,  the  removal  may  be  done  from  the  inside 
of  the  month  without  the  necessity  of  making  any  incisions  through  the 
cheek.  In  very  large  masses  of  epulis  extending  towards  the  ramus,  it  may 
be  necessary  either  to  carry  an  incision  from  the  angle  of  the  mouth  down- 
warns  and  outAvards,  or  to  dissect  up  the  cheek  from  the  bone,  and  thus 
expose  the  disease  fully.  In  performing  the  operation,  the  first  thing  to  be 
done  is  to  extract  a tooth  on  each  side  of  the  tumour  ; a cut  must  then  be 
made  AAoth  a saAV  through  the  alveoli  of  the  teeth  that  have  been  removed, 
down  to  a level  with  the  base  of  the  growth.  In  doing  this,  care  must  be 
taken  not  to  cut  too  near  the  remaining  teeth,  lest  the  akeoli  be  opened  and 
their  support  lost.  If  the  tumour  be  large,  it  maybe  necessary  to  saAv  deeply; 
but  the  base  of  the  lower  jaw  should,  whenever  practicable,  be  left  intact,  the 
whole  of  its  substance  not  being  sawn  through,  so  that,  though  a considerable 
portion  of  bone  be  removed,  yet  the  length  of  the  jaAV  may  be  preserved.  For 
this  piu’pose  Hey’s  saw  should  not  be  used,  as  it  is  a niggling  instrument, 
difficult  to  manage  in  this  situation  ; but  a straight  and  stiff-backed  saw, 
with  as  deep  a blade  as  the  mouth  Avill  conveniently  admit,  will  be  found  most 
useful  (Fig.  680).  The  epulis,  included  between  two  vertical  cuts,  may  now, 
if  small,  be  removed  with  cross-cutting  forceps,  and  the  bleeding  stopped  by 
placing  a plug  in  the  wound  and  compressing  it  against  the  teeth  of  the  upper 
jaw  by  means  of  a bandage  passed  under  the  chin.  If  the  epulis  be  large,  a ^ 
horizontal  cut  should  be  made  along  the  bone  about  midway  between  the  I 
alA’eolus  and  the  base,  by  means  of  Hey’s  saAV  ; and,  after  the  bone  has  been  I 
penetrated  to  a sufficient  depth,  the  blade  of  the  cross-cutting  forceps  may  be  I : 
fixed  in  this  cut,  and  the  diseased  part  then  removed.  Should  there  be  a I 
spouting  dental  artery,  it  maybe  necessary  to  apply  a red-hot  wire,  or  the 
perchloride  of  iron,  in  order  to  arrest  its  bleeding.  The  cut  surface  will 
speedily  granulate  ; and  the  cavity  fills  up  with  fibrous  tissue.  The  operation  At 
for  the  removal  of  epulis  is  a very  safe  one.  Of  28  cases  collected  by  Hutchinson  A 
from  different  liondon  Hospitals,  only  one  Avas  fatal,  from  pyEemia.  A . 

Malignant  Epulis. — By  this  term  is  commonly  meant  a myeloid  sarcoma  of  I ‘ 
the  alveolar  border,  but  it  is  occasionally  extended  to  eiDithelioma  of  the  gum. 

Alyeloid  Sarcoma  of  the  Alveolar  Border  forms  a soft  purplish,  very  vascular  I; 
tumour,  groAving  rapidly  and  speedily  recurring  after  reinoA’al,  unless  the 
incisions  are  carried  Avidely  beyond  the  giwth.  It  occurs  principally,  so  far 
as  my  observation  goes,  in  males  advanced  in  life.  These  tumours  require  H- 
the  same  operation  as  the  simple  epulis  ; and,  as  much  hajinorrhagc  usually 
folloAvs  their  removal,  a red-hot  iron  must  he  applied  to  the  bleeding  siirfiice.  H 
If  a malignant  e])ulis  be  A’ery  large,  it  may  be  necessary  to  remoA'c  a portion 
of  the  whole  thickness  of  the  bone,  through  an  external  incision,  as  Avill  be 
described  in  the  section  on  Excision  of  the  LoAver  Jaw  (p.  5‘.)7).  H; 
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Epithelioma  of  the  Gum  is  not  common.  It  presents  the  ordinary 
characters  of  epithelial  cancer.  It  is  distinguished  from  myeloid  sarcoma  by 
its  flat  surface,  its  early  ulceration,  the  everted  edge  of  the  ulcer,  and  its  com- 
paratively sliglit  tendency  to  fuugate.  In  the  later  stages  the  neighbouring 
lymphatic  glands  become  enlarged.  In  the  lower  jaw  when  the  growth 
penetrates  the  compact  bone,  it  extends  widely  in  the  cancellous  tissue. 
In  the  upper  jaw  it  may  invade  the  antrum,  and  completely  fill  that  cavity. 
The  treatment  is  to  remove  the  growth  freely  with  a considerable  portion  of 
the  bone  on  each  side  of  it.  In  the  upper  jaAV,  if  the  gi’owth  fills  the  antrum, 
it  may  be  necessary  to  remove  the  whole  or  a great  part  of  the  upper  maxilla. 

Necrosis  of  the  Jaw  is  commonly  the  effect  of  blows,  of  salivation  by 
mercury,  of  syphilis,  of  fever,  or  of  exposure  to  the  fumes  of  phosphorus.  I 
have,  however,  seen  the  disease  occur  idiopathically  in  otherwise  healthy 
subjects,  without  any  assignable  cause.  In  this  way  I have  seen  the  whole  of  the 
alveolar  process  of  the  upper  jaw  exfoliate  in  a young  lady,  otherwise  perfectly 
healthy  ; and  I have  several  times  had  occasion  to  remove  large  portions  of 
the  lower  jaw — in  one  case  more  than  half  of  the  bone — for  necrosis  that  could 
not  be  referred  to  any  of  the  causes  mentioned  above,  or  indeed  to  any  assignable 
reason.  The  disease  begins  with  deeply-seated  pain  resembling  inveterate 
toothache,  which  nothing  will  allay ; the  gums  become  swollen ; the  teeth  are 
loosened,  and  eventually  drop  out.  Before  they  do  so,  however,  pus  usually 
wells  up  through  the  alveoli.  Abscesses  form  inside  the  mouth  and  under  the 
angles  of  the  jaw,  having  fistulous  openings  through  which  bare  bone  is  reached 
by  the  probe.  The  general  health  suffers  greatly,  more  so  than  in  necrosis 
generally,  doubtless  in  consequence  of  the  patient  swallowing  some  of  the  pus 
from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  the  inhalations  of  the  fumes  of  phosphorus 
during  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Yienna 
has  been  especially  described  by  Yon  Bibra  and  Geist,  who  had  abundant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nuremberg. 
This  Lucifer  match  disease  was  some  years  ago  very  frequent,  but,  in  con- 
se({uence  of  the  adoption  of  precautionary  measures,  is  now  much  more  rarely 
met  with.  It  consists  in  necrosis  of  the  jaws,  and  is  attended  by  the  symptoms 
above  described,  but  in  a more  severe  degree  and  an  acute  form.  The  affected 
bone  undergoes  a remarkable  change,  assuming  the  porous  aspect  and  grey 
colour  of  dirty  pumice  stone.  Both  jaws  are  equally  liable  to  be  affected ; but 
commonly  one  only  at  a time  is  diseased  ; the  whole  of  the  bone  may  die 
and  be  separated.  Thus  of  51  cases  observed  by  Yon  Bibra,  both  jaws  were 
affected  in  five  instances  only — the  upper  alone  in  21  eases,  the  lower  in  25. 
According  to  Langenbeck,  the  local  disease  is  preceded  in  many  instances  by 
: general  symptoms  of  phosphorus-poisoning;  and  there  is  a considerable 
& amount  of  bony  deposit  from  periostitis,  enclosing  the  necrosed  bone.  It  has 
! l)een  believed  that  workmen  having  sound  teeth  are  not  easily  if  at  all  in- 
'fluenced  by  the  fumes,  and  that  the  phosphorus  acts  through  carious  teeth  ; 
r but  Langenbeck  has  observed  that  the  teeth  have  been  sound  in  cases  of  the 
idi.sea.se. 

The  iHagnosia  of  necrosis  of  the  lower  jaw  is  usually  unaccompanied  by  any 
: difficulty.  In  the  upper  jaw,  especially  when  limited  to  the  palate  process,  it 
may  resemble  epithelioma  in  the  raised  and  everted  edges  of  the  ulcer  in  the 
hard  palate  and  the  spongy  feel  communicated  to  the  probe  by  the  dead  bone. 
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Treatment. — Tlie  treatment  of  necrosis  of  tlie  jaws  presents  nothing  special. 
'J'hc  removal  of  the  sequestra  should  he  eifected  as  far  as  practicable  through 
tlie  interior  of  the  mouth,  by  free  incisions  through  the  gums. 

In  the  vjjper  jaw,  where  the  necrosis  seldom  extends  beyond  the  alveolar 
border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  tower  jaw,  the  question  as  to  whether  the  dead  bone  should  be  ex- 
tracted through  the  inside  of  the  mouth,  or  by  incision  from  without  through 
the  cheek,  will  be  determined  partly  by  the  position  of  the  sinuses  and  partly 
by  the  situation  and  extent  of  the  bone  affected.  This  may  in  a great  measure 
be  ascertained  by  the  situation  of  the  sinuses  leading  down  to  it.  If  these  he 
in  the  cheek,  or  in  the  side  of  the  neck,  or  under  the  angle  of  the  jaw,  it  is 
usually  an  indication  that,  if  the  whole  of  the  corresponding  ramus  or  body  of 
the  bone  be  not  involved,  the  posterior  and  outer  parts  are  certainly  affected  ; 
and,  in  these  circumstances,  extraction  of  the  sequestrum  is  best  effected  by 
opening  up  the  sinuses  parallel  to  the  line  of  the  jaw,  and  removing  the  necrosed 
bone  in  the  usual  way.  The  incisions  for  this  purpose  need  not  usually  be  very 
extensive.  If  the  operation  be  delayed,  in  accordance  with  those  principles 
that  guide  us  in  the  management  of  necrosed  bone  generally,  until  the  seques- 
trum is  quite  loose,  it  may  usually  be  readily  extracted,  in  whole  or  in  pieces, 
through  an  opening  that  will  leave  but  a small  cicatrix.  By  such  operations  as 
these,  the  whole  of  the  lower  jaw  has  been  extracted  piecemeal  at  intervals  in 
a state  of  necrosis,  first  on  one  and  then  on  the  other  side.  Carnochan  has 
removed  the  whole  of  the  necrosed  lower  jaAv  at  one  operation,  disarticulating 
first  one  and  then  the  other  condyle  in  the  usual  way. 

If,  however,  there  be  no  external  abscess  or  sinus — if  the  gum  have  been 


loosened  and  perforated,  with  a 
ragged  portion  of  sequestrum 
projecting  through  it  into  the 
ca^dty  of  the  mouth,  then  no 
external  incisions  will  be  re- 
quired, but  the  dead  bone  may 

readily  be  removed  from  within 

«/ 

the  mouth.  Large  portions  of 
the  jaw  may  thus  be  removed. 
I have  taken  away  the  whole  of 
the  ramus  with  its  processes, 
entirely  through  the  gums, 
without  any  external  incision : 
and,  in  a iiegTO,  the  whole  of 
the  bone  in  a state  of  necrosis 
has  thus  been  removed  in  sepa- 
rate pieces,  by  Perrv,  thrpugli 

Fig.  «73.-Wood-s  Caee^of  K.oSFl»n.s-Necro3»  of  entito 

Reproduction  of  the  Jaw  after 
Removal. — The  amount  of  regeneration  of  bone  will  depend  greatly  upon 
the  state  of  the  periosteum  before  the  removal  of  the  sequestia.  If  this 
be  healthy,  and  if  new  bone  have  already  formed  prior  to  operation,  a 
very  perfect  reproduction  of  the  portions  of  jaw  removed  may  take  place , 
in  fact,  complete  reproduction  of  the  whole  of  the  lower  jaw,  body,  rami, 
and  epiphyses,  though  in  a somewhat  rudimentaiy  and  imjieifect  form. 
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may  follow  its  removal  for  phosphorus-necrosis.  In  the  museum  of  the 
; Bellevue  Hospital,  New  York,  Wood  showed  me  two  speeimens,  one  of  the 
( necrosed  lower  jaw,  removed  by  him  for  phosphorus-disease  from  a girl  about  19 
! (Fig.  073).  She  died  of  brain-disease  three  years  after  the  operation  ; and  in 
i the  same  collection  is  her  cranium  with  a reproduced  lower  jaw,  consisting  of 
! an  entire  semicircle  of  bone,  about  5-8ths  of  an  inch  deep,  with  all  the 
j epiphyses.  This  unique  and  most  interesting  case  has  already  been  described, 
and  the  regenerated  bone  figured  (p.  293,  Fig.  500).  In  it  the  periosteum 
must  have  been  preserved  entire,  and  thus  led  to  the  reproduction  of  the 
bone.  Should  no  new  bone  have  formed  before  the  operation,  a dense  fibroid 
cicatricial  structure  Avill  replace  the  lost  bone. 


DISEASES  OF  THE  ANTRUM  AND  UPPER  JAW. 

Our  present  knowledge  of  the  operative  procedures  necessary  for  the  removal 
of  diseases  of  the  jaws,  is  due  chiefly  to  the  labours  of  Gensoul,  of  Lizars,  and 
of  Liston.  Sir  W.  Fergusson  greatly  distinguished  himself  in  this  field  of 
surgery,  and  simplified  and  extended  it  much  in  its  operative  department ; 
and  C.  Heath  has  made  important  contributions  to  its  literature.  O’Shaugh- 
iiessy  also,  who  has  had  many  opportunities  of  witnessing  these  affections 
amongst  the  natives  of  India,  has  added  much  to  our  acquaintance  with  their 
pathology  and  treatment. 

The  various  large  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  seat  of  disease,  primarily  originating  either  in  the  mucous 
membrane  by  which  they  are  lined,  or  in  the  osseous  structures  that  compose 
their  walls.  In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells,  and  the  antnim,  may  either  be  seats  of  chronic  inflammation  of  their 
mucous  linings,  with  more  or  less  profuse  muco-purulent  discharge ; or  the 
mucous  membrane  may  take  on  more  serious  organic  disease.  Thus  epithelio- 
ma may  develope  in  it,  and  after  distending  the  cavity  in  which  it  originally 
formed,  may  thin  and  destroy  its  osseous  walls  ; and,  thus  passing  outwards 
into  other  situations  about  the  fiice  and  the  base  of  the  skull,  where  it  is  freed 
from  the  pressure  of  sniTonnding  bone,  it  may  take  upon  itself  greatly  in- 
creased development,  blocking  up  mucous  canals,  as  the  nose  and  the  lachrymal 
sac  and  ducts,  di.splacing  the  eye,  and  producing  great  disfigurement  of  the  side 
of  the  face.  These  secondary  outgrowths,  from  the  rapidity  of  their  unre- 
strained development,  and  the  amount  of  deformity  and  distress  which  they 
occasion,  may  readily  be  mistaken  for  the  primary  disease,  the  real  starting 
, point  of  which  will  often  be  found  in  a deeper  and  more  limited  locality.  The 
bones  constituting  the  walls  of  these  facial  cavities,  or  the  periosteum  cover- 
ing them,  may  also  become  the  original  scats  of  morbid  growths,  more 
particularly  of  enchondroma,  and  myeloid  spindle-celled  or  round-celled  sar- 
coma. These  run  a similar  course  to  the  growths  originating  in  the  mucous 
membranes. 

Suppuration  in  the  Antrum. — Suppuration  may  take  place  in  the 
I'  antrum  ; it  is  usually  excited  l>y  caries  of  one  of  the  teeth,  the  fangs  of  which 
'■ome  in  close  relation  with  the  ca\’ity,  viz.,  the  first  and  second  molar,  the 
bicuspid,  and  the  canine.  It  occasionally  arises  from  injury.  It  is  usually 
accompanied  at  first  by  deep-seated  aching,  throbbing,  or  lancinating  pain  in 
the  face.  The  pus  as  it  forms  will  sometimes  overflow,  as  it  were,  into  the 
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nostril  throno'li  tlie  aperture  into  the  middle  fossa,  and  then  may  keep  up 
constant. irritation,  with  much  foetor  in  the  nostrils.  'When  this  takes  place 
the  patient  is  conscious  of  an  unpleasant  smell,  hut  according  to  Heath  this  is 
not  perceptible  to  other  people  as  it  is  in  ozmna.  In  other  cases,  it  drains 
through  the  socket  of  a tooth  into  the  mouth  ; and  in  other  instances  again, 
but  much  less  commonly,  its  exit  being  prevented,  it  gives  rise  to  enlargement 
of  the  cheek,  the  soft  parts  of  which  become  brawny  and  inflamed,  and  the 
bones  expanded,  so  that  at  last  they  are  thinned  to  such  an  extent  that,  as  in 
dropsy  of  the  cavity,  they  crackle  when  iDrcssed  upon.  Any  portion  of  the  wall 
of  the  cavity — 'the  orbital,  buccal,  palatal,  or  nasal — may  thus  be  expanded  and 
fluctuation  be  felt  through  it ; and,  the  lachrymal  duct  being  commonly 
obstructed,  the  eye  on  the  affected  side  becomes  watery.  In  some  cases 
abscess  of  the  antrum  has  been  followed  by  loss  of  sight  in  the  eye  of  the  same 


Fig.  674.  Pig.  675.  Fig.  676. 


Various  fomis  of  Antrum-Perforator. 
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side.  Temporary  blindness  is  not  uncommon  when  the  floor  of  the  orbit  is 
raised  by  the  pus. 

Treatment. — The  treatment  of  this  condition  consists  in  the  extraction  of 
any  carious  tooth  seated  in  the  neighbourhood  of  the  antrum  ; or,  if  the 
teeth  be  all  sound,  in  the  removal  of  the  second  molar,  the  fangs  of  which 
come  into  close  relation  to,  and  frequently  perforate  the  bottom  of,  the  cavity. 
In  this  way  an  exit  may  be  given  to  the  matter  ; but  as  it  will  not  discharge 
itself  sufficiently  freely,  the  antrum  must  be  opened  through  the  alveolus,  or 
through  the  canine  fossa  under  the  cheek,  provided  it  be  much  expanded  in 
this  situation,  so  that  its  cavity  can  be  easily  reached.  The  perforation  into 
the  antrum  may  readily  be  made,  or  the  socket  of  the  tooth  enlarged,  by  means 
of  one  of  the  forms  of  antrum-perforator  here  represented  (Figs.  G74,  07.’), 
070),  or  a carpenter’s  gimlet,  as  recommended  by  Fergussoii.  As  the  matter 
drains  away,  the  cavity  will  gradually  contract,  and  the  deformity  thus  be 
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removed.  It  is  well  not  to  attempt  to  perforate  in  the  site  of  teeth  that  have 
been  extracted  for  some  time,  as  here  the  hone  becomes  nndiilj  consolidated, 
and  the  attempt  to  reach  the  cavity  is  consequently  likely  to  fail.  The  matter 
that  is  discharged  is  often  very  offensive,  or  it  may  be  thick  and  pasty  from 
the  absorption  of  its  watery  parts.  After  the  aperture  has  been  made,  the 
cavity  should  be  sjTinged  out  with  tej)id  water,  and  the  shape  of  the  check 
gradually  restored  by  pressure. 

Cysts  of  the  Antrum  or  Dropsy  of  the  Antrum. — In  this  disease  the 
antrum  becomes  slowly  distended  with  a fluid,  in  some  cases  glairy  and  mucous 
in  character,  like  the  contents  of  a ranula  or  ganglion,  in  others  thin, 
brownish,  and  serous,  containing  cholesterine.  It  Avas  formerly  believed  that 
this  condition  Avas  in  some  instances  at  least  due  to  obstruction  of  the 
aperture  leading  from  the  antrum  to  the  nose,  but  it  is  now  generally  acknow- 
ledged that  in  all  cases  it  results  from  the  formation  of  a cystic  tumour 
springing  fr’om  the  mucous  membrane  lining  the  cavity.  In  such  cases  the 
accmnulation  of  fluid  may  after  a time  cause  expansion  and  thinning  of  the 
osseous  walls  of  the  caAuty.  The  cheek  is  rendered  round  and  prominent — a 
painless  indolent  semi-elastic  tmnour  forming  in  it  and  protruding  it  outAvards, 
and  giving  rise  to  the  egg-shell  or  parchment- 
like crackling  on  pressure  (Fig.  677).  The  floor 
of  the  orbit  or  the  roof  of  the  mouth  may  be 
caused  to  bulge,  and  the  nasal  cavity  may  be 
encroached  upon. 

Treatment. — The  operation  of  “ catheterizing 
the  antrum,”  founded  on  an  eiToneous  idea  as 
to  the  nature  of  the  disease,  Avas  formerly 
recommended,  but  was  never  attended  by  any 
benefit  to  the  patient.  The  only  efficient  treat- 
ment consists  in  opening  the  antrum  from 
without : this  is  done  AA'ithout  incising  the  lips 
or  AA'ounding  the  face,  by  thrusting  a trochar 
and  cannula  into  the  most  thinned  and  ex- 
panded part  of  the  tumour  imder  the  cheek  ; 
or,  if  necessary,  by  dissecting  up  the  cheek  Fig.  677.— Cystic  Tumour  of  Antrum, 
from  the  gum,  and  thus  making  an  opening 

into  the  cavity  of  the  antrum  with  a strong  pair  of  scissors  or  a 
perforator,  through  its  most  expanded  and  thinnest  part,  so  as  to  alloAA"  the 
discharge  to  escape  freely.  In  order  to  prevent  a re-accumulation  of  the 
fluid,  it  Avill  be  better  to  cut  aAvay  a small  portion  of  the  thin  and  expanded 
Avail  of  the  antrum,  and  thus  to  establish  a permanent  aperture  in  it,  tlirough 
Avliich  it  must  Ije  syringed  out  daily  Avith  some  antiseptic  solution,  such  as 
Condy’s  fluid,  until  aU  discharge  ceases.  The  best  instrument  for  this  purpose 
is  that  recommended  l^y  Heath,  consisting  of  a common  Eustachian  catheter, 
to  which  an  india-rubber  ball  is  fitted  to  contain  the  fluid  to  be  injected. 

Polypus  of  the  Antrum. — IMucous  polypi  are  occasionally  met  Avith  in  the 
antrum,  but  they  give  rise  to  no  symptoms  unless  they  reach  a size  sufficient 
to  cause  distension  of  the  cavity.  They  then  most  commonly  cause  absorption 
of  the  inner  Avail  and  project  into  the  nasal  cavity,  from  Avhich  they  have  been 
succes-sfully  removed  by  forceps. 

Dentigerous  Cysts.— These  may,  according  to  Christopher  Heath,  occur 


582  DISEASES  OF  ' THE  JAWS  AND 


THEIR 


APPEXDAGES. 


in  eitlier  jaw.  They  arise  in  connection  witli  tectli  whicli  from  some  cause 
have  been  retained  in  the  jaAv.  They  are  almost  invariably  connected  with 
the  permanent  teeth.  Tomes  believes  that  they  arise  from  the  excessive 
formation  around  a retained  tooth  of  a fluid  which  is  normally  found  after  the 
complete  development  of  the  enamel,  betAveen  it  and  the  soft  tissues  investim^ 
it.  The  tooth  is  not  unfrequently  found  to  be  inverted.  The  cysts  may  occur 
at  any  age,  but  are  most  common  in  young  adults.  In  the  upper  jaw  they 
may  form  cysts  in  the  antrum.  In  the  lower  jaAV,  they  form  ])rominent 
isolated  tumours.  They  have  been  mistaken  for  solid  tumours,  and  the  jaAv 
has  in  consequence  been  partially  removed.  Occasionally  they  may  suppurate. 
Heath  mentions  also  dentinal  tumours,  i.e.  irregular  masses  of  dentine  groAv- 
ing  from  a tooth  and  forming  tumours  of  the  jaw  ; but  they  seem  A’eiy  rare. 
The  treatment  consists  in  cutting  aAvay  a part  of  the  wall  of  the  cyst  and 
removing  the  retained  tooth.  The  subsequent  treatment  is  the  same  as  that 
of  cyst  of  the  antrum. 

Solid  Tumoues  of  various  kinds  may  take  their  origin  from  the  superior 
maxilla  or  its  immediate  neighbourhood.  In  most  cases,  by  the  time  the  case 
comes  under  observation,  it  is  impossible  to  say  with  certainty  in  what  part  or 
tissue  it  took  its  origin — whether  it  began  in  the  upper  jaAV,  or  spread  into  it 
from  contiguous  structures.  The  following  are  the  chief  tumours  met  with 
in  this  region. 

ribroma. — This  is  not  uncommon  springing  from  the  periosteum,  and 
either  filling  the  antrum  or  projecting  from  the  alveolar  border.  It  groAvs 
slowly,  and  has  no  tendency  to  infect  the  suiTounding  tissues,  but  when 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  sun’ounding 
bone,  and  forces  its  Avay  into  the  neighbom’hig  sinuses  and  cavities,  or 
projects  forwards  on  the  face,  sometimes  forming  - a tumom’  of  considerable 
size. 

Enchondroma. — Pure  enchondroma  is  uncommon  ; its  general  mode  of 
groAvth,  and  the  appearance  it  gives  rise  to  are  similar  to  those  of  fibroma. 

Osteoma. — Bony  growths  are  occasionally  met  A\dth  filling  the  antrum  and 
causing  a projection  forwards  on  the  cheek.  They  are  composed  of  tissue 
having  the  normal  structm’e  of  bone,  and  somewhat  denser  in  structure  than 
ordinary  cancellous  tissue.  They  increase  slowly  and  painlessly.  A case  of 
this  kind  occm’ring  in  a young  Avoman,  aged  25,  Avas  recently  in  University 
College  Hospital,  under  the  care  of  C.  Heath.  It  formed  a considerable 
projection  on  the  face,  and  had  been  growing  for  ten  years.  Pedunculated 
groAvths  have  been  met  with  growing  from  the  outer  surface  of  the  bone,  and 
stiU  more  rarely  ivory-like  tumours  have  been  found  in  the  same  situation. 

Vascular  Tumours. — Liston  removed  a tumour  from  the  maxillary 
region,  which  in  section  presented  the  appearance  of  erectile  tissue.  The 
specimen  is  now  in  the  Museum  of  University  College.  The  section  closely 
resembles  that  of  the  corpus  cav^ernosum  penis. 

Sarcomata  of  various  kinds  are  of  fi’equent  occurrence  in  the  upper  jaAW 
originating  in  the  maxilla  itself,  or  in  the  surrounding  bones.  Spindle-celled 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumours,  often  implicating  the  surrounding  parts 
and  pushing  into  the  neighbouring  cavities  from  an  early  period.  They  arc 
extremely  vascular,  so  much  so  that  in  rare  cases  they  pulsate  distinctly. 


/ 

i. 


1 

I. 

)• 

I 

j 

« 

( 

e 

i 

& 


i 


i 

I 


DIAGXOSIS  OF  TUMOURS  OF  THE  UFPER  JAW.  583 


: ' I 

t I 

• f 

j t 

\ 

! 

•I 

■»( 

! 

& 

» 

R 

(•  i 

« 

t 1 

A 

I ! 

^ I 

i\ 


i 

f 


I 


A 

■i 


I 


When  they  project  into  the  nose  tliey  form  polypoid  masses,  bleeding  readily 
and  obstructing  the  fossm.  If  they  spring  from  behind  the  maxilla,  they  not 
unfrec|nently  penetrate  the  cranial  cavity,  either  from  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  skull.  ]\Iyeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolai*  border  of  the  bone.  In  other  parts  it  is 
extremely  rare. 

Epithelioma  is  far  from  nncomraon.  It  may,  as  before  stated,  spring  from 
the  gnm  and  penetrate  the  antrum,  or  it  may  originate  in  the  mucous 
membrane  of  the  antrum  or  nasal  fossm.  It  forms  a soft  rapidly-growing 
tumour,  infiltrating  the  surrounding  parts.  It  very  early  spreads  into  the 
irregiflar  cavities  in  the  neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt 
to  recur  after  apparently  complete  removal.  The  form  most  commonly  met 
with  is  the  squamous  epithelioma  spreading  from  the  hard  palate  or  gum,  but 
columnar  or  tubular  epithelioma  originating  in  the  antrum  or  in  the  nasal 
fossm  is  also  met  with. 

Situation  and  Symptoms  of  Tumours  in  the  region  of  the  Upper 
Jaw. — Sarcomatous  tumours  occasionally  spring  from  the  surface  of  the  malar 
l)one,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  according  to  their  malignancy,  the  soft  structures 
of  the  face  and  occasionally  the  lymphatic  glands  under  the  jaw.  They  are 
usually  rapid  in  growth,  soft  and  elastic  to  the  feel,  irregular  in  outline,  and 
only  secondarily  implicate  the  superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  from,  the  periosteum 
or  mucous  membrane  of  the  antrum,  in  growing  gradually  expand  and 
dilate  the  walls  of  the  cavity,  pressing  the  bones  outwards  thinning  them,  and 
giving  rise  to  a considerable  outward  projection  of  one  side  of  the  face,  the 
anterior  surface  of  the  superior  maxilla  being  the  part  that  usually  first  yields 
to  the  outward  pressure.  The  tumour  thus  formed  is  generally  smooth,  round, 
or  oval,  slightly  lobed  perhaps,  more  especially  if  fibrous,  and  has  in  many 
cases  a tendency  to  hang  downwards  so  as  to  overlap  the  lower  jaw  to  a certain 
extent.  As  it  grows,  it  encroaches  more  or  less  upon  the  structures  lying  in 
the  \icinity  of  the  antrum.  Thus,  it  pushes  down  the  palate,  causing  con- 
siderable swelling  in  the  roof  of  the  mouth  ; displaces  the  alveolar  processes 
and  teeth,  giving  rise  to  irregularity  in  their  outline,  and  tending  to  project 
into  and  occupy  the  alveolus.  It  may  encroach  upon  the  orbit,  occasioning 
epiphora,  impairment  of  vision,  and  displacement  of  the  eye-ball.  As  the 
tumour  enlarges,  it  obstructs  the  nasal  cavity,  and,  stretching  back  into  the 
pharynx,  interferes  wdth  respiration,  and  deglutition,  and  sometimes  occasions 
severe  epistaxis.  When  it  is  of  a malignant  character,  obstruction  of  the  nasal 
fossa  will  be  found  to  be  one  of  its  earliest  signs,  leading  to  the  suspicion  of 
nasal  polypus  ; but  the  true  and  more  serious  nature  of  the  disease  will  be 
revealed  by  the  integuments  becoming  involved,  the  gmns  implicated,  and 
perhaps  the  submaxillary  lymphatic  glands  enlarged. 

Diagnosis. — In  the  diagnosis  of  these  tumours  growing  in  the  upper  jaw, 
there  are  three  principal  points  to  be  attended  to  : — 1,  to  distinguish  the 
growth  from  fluid  accumulation  ; 2,  to  determine  whether  it  be  simple  or 
malignant ; and  .8,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  from  Jluid  accumulation  in  the  antrum,  the 
history  of  the  case,  and  the  uniform  enlargement  of  the  cavity  without 
localized  ]>rojection  beyond  any  part  of  its  walls,  the  elasticity  and  even 
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fluctuation  that  may,  after  a time,  be  detected,  more  particularly  towards 
the  outer  side  of  the  swelliuj*-,  and  at  the  junction  of  the  nmcous  membrane  of 
the  cheek  and  the  gum,  will  enable  theSui-geon  to  determine  that  it  is  not  solid. 
But  in  many  cases  that  is  not  sulficient ; and  it  becomes  necessaiy  to  make  an 
exploratory  puncture  by  means  of  the  perforator,  through  one  or  other  of  the 
more  thinned  and  expanded  parts  already  indicated.  This  should  never  be 
omitted  in  cases  of  doubt  : for  it  has  happened  even  to  so  good  a Surgeon  as 
Gensoul  that,  after  making  incisions  through  the  cheek  with  the  view’  of  ex- 
tirpatiug  the  tumour,  the  bones  w'^ere  found  to  be  expanded  by  an  antral  abscess, 
and  that,  consequently,  the  operation  had  been  undertaken  unnecessarily. 

2.  In  determining  -whether  the  growth  be  simjjh  or  maUgnant,  the  Surgeon 
will  experience  much  difficulty,  so  long  as  it  is  confined  to  the  cavity  of  the 
antrum  ; but  when  once  it  has  f>erforated  and  passed  beyond  its  wnlls,  this 
point  is  easily  solved.  Yet,  even  whilst  the  tumour  is  still  confined  w’ithin  the 
antrum,  much  light  may  be  throwm  upon  its  nature  by  attention  to  the  rapidity 
of  its  growth  ; the  greater  this  is,  the  more  reason  there  is  to  suspect  that  it  is 
malignant.  Too  much  importance,  how’ever,  must  not  be  attached  to  this 
sign  ; for  though,  as  a general  rule,  fibrous,  cartilaginous,  and  bony  tumours 
may  increase  less  rapidly  than  the  malignant,  yet  they  may  attain  a very  great 
bulk  in  a short  space  of  time.  The  age  of  the  patient  is  of  comparatively 
little  value  in  the  diagnosis  ; T think,  however,  that,  as  a general  rule,  simple 
tumours  more  frequently  occur  in  the  young,  whilst  the  malignant  fonns  of 
the  affection  are  more  commonly  met  with  at  the  middle  or  advanced  periods  of 
life.  It  is  of  much  importance,  in  a diagnostic  point  of  view,  to  examine  the 
condition  of  the  submaxillary  glands.  AVhen  the  disease  is  malignant,  they 
often  become  enlarged  and  indurated  at  an  early  period.  In  a case  under 
my  care,  the  malignant  character  of  a tumour,  wdiilst  still  in  the  antrum,  was 
determined  by  the  fact  of  there  being  a long  chain  of  indurated  lymphatic 
glands  lying  under  the  angle  of  the  lower  jaw,  where  they  had  become  second- 
arily affected  by  absorption,  before  the  bone  had  been  perforated  by  the 
growth.  It  must  be  remembered,  however,  that  many  of  the  sarcomata,  which 
run  an  essentially  malignant  course,  infiltrating  surrounding  parts  and  recim- 
ring  in  internal  organs,  may  at  no  time  affect  the  lymphatic  glands.  hen 
once  a malignant  tumour  has  passed  beyond  the  cavity  of  the  antrum,  and  is 
thus  relieved  from  the  pressure  of  its  w’alls,  it  grows  w'ith  great  rapidity,  and 
where  it  can  be  felt  under  the  skin,  is  perceived  to  be  soft  and  elastic.  In- 
sinuating itself  extensively  amongst  the  bones  of  the  face  and  skull,  it  creeps 
through  the  foramina  and  fissures,  and  encroaches  greatly  on  the  nasal  cavity 
and  orbit  ; its  early  protrusion  into  these  cavities  is  especially  characteristic  of 
malignancy.  It  implicates  the  integuments  of  the  cheek,  -with  an  inflammatory 
oedema,  and  the  soft  structures  -nuthin  the  mouth,  and  throws  out  spouting 
masses  in  these  several  situations,  which  present  all  the  characters  of  the  true 
malignant  fungus. 

3.  A point  of  very  great  importance  in  relation  to  operative  interference  is 
to  determine  the,  primary  seat  of  the  tumour ; wffiether  it  spring  from  the  cavity 
of  the  antrum,  from  the  malar  bone,  or  from  behind  the  superior  maxilla  in 
the  pterygo-maxillary  fossa.  AVhen  it  springs  from  the  mterior  of  the  antrum, 
the  buccal,  orbital,  nasal,  or  palatal  walls  of  that  cavity  are  expanded,  and 
the  line  of  teeth  is  rendered  irregular.  AVhen  the  tumour  primarily  springs 
from  the  malar  lone  (Fig.  G78),  it  pushes  forward  the  check  into  a somewhat 
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conical  prominence,  and  dips  down  into  the  montli  between  the  gums  and 
the  soft  structures  of  the  face.  It  does  not  involve  the  palate,  01  alter 
the  line  of  the  teeth  ; but  rather  spreads  over  the  hones,  and  involves  the 
covering  soft  parts  by  continuity  of  tissue,  without  any  definite  anatomical 
disposition.  As  the  tumour  increases  in  size,  it  will  implicate  the  anteiioi 
wall  of  the  antrum,  and  thus  secondarily  projects  into  that  cavity.  When  the 
disease  developes  primarily  behind  the  superior  maxilla,  between  it  and  the 
great  ala  or  the  pterygoid  process  of  the 
sphenoid,  the  upper  jaw-bone  is  simply 
pushed  bodily  forwards,  there  being  little  if 
any  deformity  in  its  outline,  the  line  of  teeth 
not  being  displaced,  nor  the  walls  of  the 
antrum — palatal,  nasal,  or  orbital — expanded. 

Yet.  it  must  be  borne  in  mind  that  the 
difficulty  of  diagnosis  is  greatly  increased  by 
the  fact  that  a tumour,  though  not  origi- 
nating in  the  antrum,  may  find  its  way  at 
an  early  period  of  its  growth  into  this  cavity, 
or  may  .pass  into  the  orbit  through  the 
spheno-maxillary  fissure,  and  may  make  its 
way  forwards  amongst  the  bones  of  the  face, 
partly  by  creeping  through,  and  partly  by 
absorbing  and  displacing  them. 





Treatment.— In  the  treatment  of  tumour 


Fig.  678. — M.alignant  Disease  of  Malar  Bone 
not  suitable  for  operation. 


of  the  upper  jaw  and  antrum,  nothing  can 
be  done  except  to  extirpate  the  growth ; and 

it  is  consequently  of  gi-eat  importance  to  distinguish  those  forms  of  the  disease 
in  which  an  operation  can  be  undertaken  with  safety,  and  with  a fair  chance  of 
success,  from  those  in  which  none  should  be  performed.  The  points  to  be  con- 
sidered are  : 1,  whether  the  tumour  is  benign  or  malignant ; 2,  if  it  be  benign, 
whether  it  gi’oivs  from  the  antrum  or  springs  from  behind  the  superior  maxilla ; 
or  3,  if  it  is  malignant,  Avhether  it  has  passed  the  boundaries  of  the  antrum. 
When  the  tumour,  springing  from  the  antrum,  is  of  a simple  character,  the 
disease  should  be  removed,  together  with  the  whole  of  the  superior  maxilla  ; 
the  tumour,  whatever  size  it  has  attained,  being  generally  encapsuled,  and  the 
Ixines  expanded  and  absorbed  around  it ; so  that  it  is  well  bounded,  and  does 
not  imjdicate  neighbouring  parts.  Here,  as  Liston  justly  observes,  no  nibbling 
or  grubbing  operations,  but  free  excision  of  the  whole  mass,  should  be 
practised.  When  the  tumour  springs  from  the  spheno-maxillary  or  pterygo- 
maxillary  fossa,  pushing  the  bones  of  the  side  of  the  face  forwards,  an  opera- 
tion should  not  be  lightly  undertaken,  as  it  is  doubtful,  in  many  cases, 
whether  the  Surgeon  can  interfere  with  any  prospect  of  success.  Should, 
however,  the  tumour  be  simple,  the  patient’s  health  be  good,  and  an  operation 
be  deemed  expedient,  the  tumour  can  be  reached  only  by  excising  the  upper 
jaw,  when  it  may  either  be  removed  attached  to  that  bone,  or  it  may  be 
extirpated  from  the  cavity  in  which  it  lies  behind  it.  Such  an  operation, 
implicfiting  as  it  does  the  bfise  of  the  skull,  may  he  followed  by  death  from 
shock  to  the  nervous  centres,  as  I saw  happen  in  a patient  of  Liston’s  thus 
operated  upon  ; or,  involving  the  internal  maxillary  artery,  may  be  attended 
by  very  profuse  and  troublesome  hjcmorrhagc.  When  once  a malignant 
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growth  of  this  part  lias  passed  beyond  the  osseous  boundaries  of  the  antrum, 
the  question  of  removal  becomes  very  complicated.  J-n  reference  to  this 
point,  I think  that  it  may  be  stated  generally  that,  if  the  cheek  be  freely 
movable  over  the  tumour,  and  the  sulnnaxillary  glands  unaffected,  the  operation 
may  be  proceeded  with.  But,  if  it  have  advanced  so  far  as  to  implicate  the 
soft  structures  of  the  cheek,  with  enlargement  of  the  sulunaxillary  glands,  it 
is  neither  wise  nor  prudent  to  interfere  with  it  by  operation  ; as  infiltration 
will  have  taken  place  more  widely  than  the  knife  can  reach,  and  speedy 
recurrence  must  of  necessity  ensue.  So  long  as  it  is  contained  within  this 
cavity,  where  indeed  it  is  often  impossible  to  ascertain,  until  after  removal, 

the  true  nature  of  the  affection,  it  may  be 
excised,  pro\dded  the  glands  in  the  neck  be 
not  greatly  enlarged.  If  they  be  much 
implicated,  even  though  the  walls  of  the 
antrum  be  not  perforated,  it  is  wrong  to 
interfere,  as  a cure  by  operative  procedure 
must  be  hopeless.  Whenever  the  soft  struc- 
tures of  the  cheek  are. involved  so  as  to  require 
partial  excision  with  the  tumour,  no  operation 
should  be  performed  ; as  it  cannot  be  com- 
j)letely  extirpated,  and  will  speedily  recur  in 
the  cicatrix.  When  the  upper  jaw  on  both 
sides  is  affected,  as  sometimes,  though  rarely, 
has  happened,  it  is  clear  that  the  tumour  can- 
not be  removed  (Fig.  (579). 

Operations  on  the  Upper  Jaw. — The 
Operations  that  have  been  practised  for  the 
removal  of  tumours  springing  from  the  uj>per  jaw  are  of  three  kinds. 
They  consist  of — 1,  Scooping  out  of  the  Tumour ; 2,  Partial  Excision  of  the 
Superior  Maxilla  ; and  3,  its  Complete  Eemoval  with  or  without  the  Malar 
Bone. 

For  operations  on  the  upper  jaw,  the  Surgeon  will  require  strong  cutting 


Fig.  679. — Malignant Tumonrof the  Uiiiier 
Jaw,  invoh'ing  tlie  whole  of  the  Bones  of 
the  Face  : not  admitting  of  Operation. 


Fig.  680. — Saw  with  Movable  Back,  for  Operations  on  the  Jaws. 


pliers,  and  two  or  three  narrow-bladed  saws,  wdth  handles  set  at  different 
angles,  and  having  movable  backs  (Fig.  680). 

1.  Scooping’  out  the  Tumour. — The  practice  of  scooping  out  tumours  of 
the  antnim,  after  turning  up  the  cheek  from  the  anterior  surface  of  the 
superior  maxilla,  is  one  on  the  jiropriety  of  which  there  is  a difierence  of  opinion 
among  Surgeons.  liiston,  whose  experience  in  these  diseases  was  in  his  day 
unrivalled,  denounced  all  “grubbing”  operations;  and  Syine  strongly  dis- 
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Maxilla. — Althoiigli  I do  not 


approved  of  the  practice.  But  other  Surgeons,  whose  views  on  the  subject 
are  entitled  to  the  highest  respect,  advocate  and  practise  this  proceeding.  For 
my  own  part,  I look  upon  the  practice  as  unscientific  in  principle  and  dis- 
astrous in  its  results.  It  is  applicable  only  to  the  softer  kinds  of  tumours  : 
and  these  are  chiefly  sarcomata.  Now  I hold  it  to  be  impossible  by  gouging, 
scooping,  chiselling,  or  scraping,  to  extirpate  these  completely  from  any  bone 
in  which  they  may  be  developed.  It  is  impossible  in  this  way  fairly  to  go 
beyond  the  limits  of  the  disease  into  healthy  structures.  Tissues  that  appear 
and  feel  sound,  are  in  reality  infiltrated  : and  hence  speedy  recurrence  takes 
place.  This  has  happened  in  every  case  in  which  I have  seen  this  operation 
practised  ; and  the  recurrent  is  Avorse  in  all  its  features — more  rapid,  more 
luxuriant,  more  malignant — than  the  primary  disease.  In  fact,  there  is  no 
reason  why,  in  operations  on  the  jaws,  we  should  depart  from  that  principle 
which  is  found  necessary  in  operations  on  other  parts  for  the  removal  of 
malignant  growths,  of  being  guided  in  the  extent  of  the  removal  by  the 
anatomical  boundaries  of  the  part  affected,  and  not  by  the  apparent  extent  of 
diseased  structure.  It  seems  to  me  to  be  as  reasonable  to  scoop  a myeloid  or 
a malignant  tumour  out  of  the  head  of  the  tibia  instead  of  amputating  the 
affected  bone,  as  it  is  to  scrape  it  out  of  the  antrum,  instead  of  extirpating  the 
superior  maxilla. 

2.  Paarbial  Excision  of  the  Superior 

consider  the  scooping  away  of  the  tumour 
from  the  antnun  to  be  a proper  or  surgical 
procedure,  I would  not  advocate  the  removal 
of  more  of  the  bones  of  the  face  than  is  abso- 
lutely necessaiy  for  the  complete  extirpation 
of  the  disease,  more  especially  when  that  is 
not  malignant.  The  disease  may  be  limited 
either  to  the  upper  or  to  the  lower  part  of  the 
superior  maxilla.  In  these  cases,  the  practice 
of  Sir  W.  Fergusson  has  led  to  great  advances 
in  our  method  of  removing  such  disease  with 
the  least  possible  disfigurement  and  the  least 
loss  of  bone.  With  regard  to  the  external 
incisions  in  these  cases,  Fergusson  has  shown 
that  they  often  need  to  be  but  very  limited  ; 
all  that  is  necessary  being  a cut  from  the 
angle  of  the  mouth  upAvards  and  outwards 
through  the  cheek,  or,  in  other  cases,  a slit 
through  the  upper  lip  in  the  mesial  line,  the 
knife  being  earned  along  the  side  of  the  columna  into  the  nostril.  By  these 
simple  incisions,  this  distinguished  Surgeon  has  shoAvn,  sufficient  relaxation 
of  i^rts  can  be  obtained  for  the  excision  of  the  greater  part  of  the  superior 
maxillary'  bone. 

In  some  cases,  the  malar  bone  and  floor  of  the  orbit  Avill  be  found  to  bo 
sound.  When  this  happens,  they  should  both  be  left ; and  Avith  this  vieAV,  after 
the  cheek  has  lx;en  incised  as  just  described,  a deep  horizontal  groove  should 
be  made  Avith  a narroAV  straight-backed  saAv  beloAV  the  oiBit,  directly  across 
from  the  na.sal  process  of  the  maxillary  to  the  edge  of  the  malar  bone.  The 
forceps  should  now  be  ai)plied  so  as  to  cut  dowmvards  and  outAvards  from  the 


Fig. 


681. — Line.'i  of  Incision  in  Liston’s 
Operation  for  Excision  of  Upper  Jaw. 
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end  of  this  incision,  and  tlms  to  sever  tiie  connexion  l^etween  tlie  su])erior 
maxilla  and  the  malar  bone.  They  are  then  to  cut  along  the  groove  that  has 
been  traced  horizontally  with  the  saw,  one  blade  cutting  fi-om  the  Jiares  alorn*- 
this  : and  lastly,  the  alveolus  and  hard  palate  have  to  be  divided.  This  is  Ixist 
done  attei  the  extinction  of  one  of  the  central  incisors,  by  passing  a naiTow- 
bladcd  saw  into  the  anterior  nares  and  cutting  down  through  the  alveolus  ; 
the  remainder  of  the  section  being  completed  with  the  forceps.  Or  the  pro-  ^ 
cecding  may  be  reversed,  and  the  cut  made  from  the  mouth  up  towards  the  ' 

nasal  cavity.  Should  the  disease  implicate  chiefly  the  upper  orbital  and  nasal  i 

portions  of  the  bone,  leaving  the  cheek  and  roof  of  the  mouth  sound,  another 
modification  of  the  operation  may  be  undertaken  by  carrying  the  knife  from 
the  nasal  process  down  the  side  of  the  nose  and  from  the  nostril  across  the 
check,  dissecting  up  the  flap  thus  formed.  The  palpebral  ligament  must  then 
be  cut  through,  and  the  fat  of  the  orbit  pushed  upwards  and  held  on  one  side 
with  a copper  spatula,  which  at  the  same  time  protects  the  eye  fi’om  inj  ury.  The 
nasal  process  of  the  superior  maxillary  bone  is  then  cut  through  from  the  lower 
and  inner  part  of  the  orbit  into  the  nose  ; the  saw  is  carried  from  the  anterior 
nares  across  the  superior  maxilla  above  its  alveolar  process  and  from  the  outer 
end  of  this  a perpendicular  cut  is  carried  upwards  into  the  orbit  towards  its 
outer  angle  so  as  to  extend  backwards  into  the  spheno-maxillary  fissure.  The 
cutting  pliers  are  then  carried  along  these  lines  of  incision  so  as  to  loosen  the 
bone  completely  and  the  detached  portion  is  then  lifted  out  by  means  of  a 
curved  periosteal  elevator. 

3.  Complete  Excision  of  the  Upper  Jaw. — The  operation  of  excision  of 
the  whole  of  the  upper  jaw,  together  with  the  malar  bone,  for  tumour  of 
the  antrum,  was  first  proposed  by  Lizars  in  1826  ; though  Gensoul  of  Lyons 
was  the  first  Surgeon  by  whom  the  operation  was  actually  performed,  in  May, 
1829.  Since  then,  it  has  been  repeatedly  practised  ,-  and  the  names  of  Liston 
and  of  Fergusson  are  inseparably  connected  with  it,  for  the  skill  with  wliich 
they  have  devised,  and  the  boldness  with  which  they  have  earned  out  the 
various  steps  of  its  performance. 

The  patient  should  be  placed  in  a recumbent  position  with  the  head  and  ,j| 

shoulders  well  raised  by  pillows,  opposite  a good  light.  The  Surgeon  stands  ( 

at  first  on  the  same  side  as  the  bone  to  be  removed,  but  during  the  sawing  he  j 

will  find  it  convenient  to  stand  always  on  the  right  side,  retmning  to  the  left,  < 

if  that  be  the  affected  side,  during  the  final  stages  of  the  operation.  Hmmor-  I 

rhage  during  the  operation  is  one  of  the  chief  difficulties,  not  only  on  account  | 

of  the  actual  loss  of  blood  that  may  take  place,  but  from  the  risk  of  asphyxia  | 

from  the  blood  finding  its  way  into  the  larynx.  In  order  to  prevent  this  I 

accident  the  throat  must  be  frequently  wiped  out  during  the  operation  with  | 

sponges  fixed  upon  proper  holders.  Annandale  has  recommended  that  the  | 

operation  should  be  done  with  the  patient’s  head  hanging  over  the  end  of  the  | 

table,  so  that  any  blood  that  runs  backwards  may  accumulate  in  the  upper  ! 

part  of  the  pharynx,  whence  it  can  be  removed  from  time  to  time  with  a 1 

sponge.  This  position,  however,  tends  to  aggravate  the  hfcmorrhage,  and  is  I 

not  to  be  recommended  when  the  tumour  is  very  vascular.  It  Avill  often  be  I 

found  useful  to  plug  the  posterior  nares  with  a good-sized  sponge  passed  I 

behind  the  soft  palate  in  the  way  already  dcscril)ed,  before  commencing  | 

the  operation.  This  tends  to  push  the  soft  palate  forwards,  and  may  I 

embarrass  the  breathing.  Should  this  happen,  a large  tube  of  some  kind,  I 
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such  as  a lithotomy  tube,  may  bo  passed  between  the  root  of  the  tongue  and 
the  soft  palate,  through  which  respiration  can  be  readily  carried  on.  During 
the  operation  a good-sized  sponge,  attached  to  a piece  of  string,  may  be  placed 
in  the  mouth  on  the  side  on  which  the  operation  is  being  performed,  care 
being  taken  to  leave  a sufficient  space  for  the  passage  of  air  in  respiration.  It 
must  be  remembered,  that  the  patient  does  not  require  the  whole  mouth  to 
breathe  through,  and  if  it  be  carefully  managed,  a great  part  of  the  cavity  may 
be  filled  with  a sponge  during  the  operation.  In  this  way,  in  ordinary  cases, 
this  operation  may  be  performed  without  a drop  of  blood  passing  down  the 
throat.  If  the  tumom-  be  veiy  large  and  vascular,  and  much  hmmorrhage  is 
expected,  it  may  be  advisable  to  adopt  more  efficient  means  to  prevent  the  risk 
of  asphyxia.  This  danger  may  be  entirely  avoided  by  the  method  devised  by 
Trendelenburg,  and  adopted  by  Langenbeck,  in  cases  of  operation  about  the 
jaws,  palate,  or  pharynx,  in  which  serious  hmmorrhage  is  anticipated.  The 
patient  having  been  placed  under  the  influence  of  chloroform,  tracheotomy  is 


Fig.  (382. — Treiulelonburg’s  Trachea-Tampou. 

1.  The  Trachea-tube  and  Collar  slightly  inflated.  2.  The  Inhaling  Funnel. 
3.  The  Inflating  Bottle  attached  to  the  Collar  on  Trachea-tube. 


performed  in  the  usual  way  above  the  thyroid  body.  A trachea-tube  fitted 
with  a hollow  India-rubber  collar  (Fig.  082,  1)  is  then  introduced,  and  the 
inhalation  of  the  anaesthetic  vapour  earned  on  through  it  by  attaching,  by 
means  of  an  India-rubber  tube,  a funnel  containing  a sponge  (Fig.  082,  2). 
When  the  Surgeon  is  about  to  commence  his  operation,  the  collar  is 
inflated  by  means  of  the  India-rubber  ball  attached  (Fig.  082,  3)  ; the  effect 
being  to  close  the  trachea  round  the  tube,  and  thus  to  cut  off  all  possibility  of 
blood  finding  its  way  down  the  larynx  into  the  bronchi  and  air-cells.  After 
the  operation  is  completed,  the  “ trachea-tampon  ” is  removed,  and  an  ordinary 
trachea-tube  is  substituted  and  retained  as  long  as  it  may  be  thought  neces- 
saiy.  If  this  apparatus  be  not  at  hand,  the  desired  result  may  be  equally  well 
obtained  by  perfonning  a preliminary  laryngotomy  and  then  plugging  the 
pharj'uxwith  a large  sponge,  which  can  be  withdrawn  as  soon  as  the  operation 
is  over.  Macewen  has  recently  suggested,  that  instead  of  opening  the  larynx 
or  trachea  a tube  should  be  pas.sed  from  the  mouth  through  the  glottis  and  the 
pharynx,  the  upper  opening  of  the  glottis  being  then  plugged  with  a sponge. 
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Tliis  he  has  successfully  done  in  several  cases.  Tlic  tube  should  he  of  [rum- 
clastic,  and  should  correspond  to  about  a No.  1 0 or  ] 2 English  catheter  It 
is  passed  by  introducing  the  finger  into  the  mouth  and  depressing  the 
epiglottis  on  the  tongue,  and  so  guiding  the  tube  over  the  back  of  the  fincrer 
into  the  larynx.  The  patient’s  head  should  be  thrown  somewhat  backwards 
while  the  tube  is  being  passed. 

In  order  to  diminish  the  loss  of  blood  as  far  as  possible,  the  facial  arteiy 


may  be  compressed  during  the  early  incisions,  and  all  bleeding  vessels  must  be 
seized  in  forcipressm'e  forceps  immediately  they  are  divided. 

The  parts  to  be  removed  must  be  fairly  exposed  by  raising  a flap  from 
the  cheek.  This  may  be  fashioned  in  various  ways  (see  Figs.  081,  683,  684). 
The  following,  which  is  the  method  adopted  by  Liston,  will  occasionally  be 
found  to  be  convenient  Avhere  the  tumour  is  very  large  (Fig.  681). 

In  the  first  stage,  the  central  incisor  tooth  on  the  diseased  side  having  been 
extracted,  the  point  of  a bistoury  is  entered  opposite  the  external  angular  pro- 
cess of  the  frontal  bone,  and  carried  with  a semicircular  sweep  into  the  angle 
of  the  mouth.  From  the  upper  end  of  this  incision,  a cut  about  one  inch  in 
length  may  be  carried  along  the  zygoma.  Another  incision  is  made  from  the 
nasal  process  of  the  superior  maxillary  bone,  down  to  the  side  of  the  nose, 
round  the  ala,  which  it  detaches,  and  through  the  centre  of  the  upper  lip  into 
the  mouth.  The  flap  thus  formed  is  dissected  upwards  until  the  margin  of 
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^ the  orbit  is  reached  (Fig*.  G83) ; the  soft  parts  arc  then  carefully  separated 

|i  from  the  floor  of  this  cavity,  and  drawn  upwards  by  a curved  copper  spatula, 

j which  protects  them  and  the  globe  of  the  eye. 

j Or  the  line  of  incision  by  external  flap  (Fig.  G84)  may  be  adopted  in  the 
i following  way.  The  point  of  the  knife  is  entered  opposite  the  inner  angle  of 
I the  eye,  and  carried  doAvu  the  side  of  the  nose,  round  the  ala,  and  through  the 
centre  of  the  upper  lip.  Another  incision  is  now  made  in  a horizontal  direction 
I below  the  orbit,  by  entering  the  point  of  the  knife  where  the  first  incision 

i I commenced,  and  carrying  it  directly  outwards  in  the  line  of  junction  of  the 

lower  eyelid  with  the  cheek,  along  the  edge  of  the  orbit  as  far  as  the  zygoma. 
The  flap  thus  formed  is  thrown  outAvards.  This  line  of  incision  has  the 
great  advantage  OA^er  the  one  represented  in  Fig.  G84,  that  the  arteries  and 
nerves  of  the  face  are  cut  near  their  termi- 
nations, and  not  through  their  larger 
branches.  This  line  of  incision,  to  AA'hich 
€.  Heath  gives  the  preference,  is  most  suit- 
able to  all  tumours  of  ordinary  size. 

The  next  step  in  the  operation  consists  in 
the  diA'ision  of  the  bones.  This  is  best  done 
Avith  a jaAv-saAv  and  strong  cutting  pliers. 

The  central  incisor  tooth  is  first  extracted  on 
the  side  on  AA'hich  the  jaAV  is  to  be  removed. 

The  jaAV-saAv  (Fig.  G80)  is  then  pushed  into 
the  nostril  parallel  to  the  hard  palate.  Its 
point  must  not  be  directed  upAvards  for  fear 
of  injuring  the  cribriform  plate.  The  saAv  is 
then  carried  through  the  alveolar  border  and 
the  palate  processes  of  the  superior  maxilla 
and  palate  bones,  cutting  through  the  alveolus 
of  the  incisor  that  has  been  extracted.  Ho 
incision  must  be  made  Avith  a knife  through  ^ 

,,  r,  , 1 1 1 T . 6S4. — Line  of  Incision  in  Excision  of 

the  soft  structures  ot  the  hard  palate,  as  the  upper  Jaw  l»y  External  Flap, 

they  are  diA'ided  readily  and  Avith  less 

hsemon-hage  by  the  saAv.  Care  must  be  taken  not  to  sraa^  so  far  as  to 
injure  the  soft  palate.  A smaller  saAA'  is  then  taken,  and  the  nasal  process 
divided  at  the  level  of  the  loAver  margin  of  the  orbit,  so  that  the  posterior 
extremity  of  the  incision  shall  correspond  to  the  line  of  the  articulation 
betAveen  the  superior  maxillary  and  the  ethmoid  bones.  The  saAV  is  then 
carried  through  the  malar  bone  in  such  a direction  as  to  reach  the  anterior 
extremity  of  the  spheno-maxillaiy  fissure.  If  the  tumour  implicates  the  malar 
bone  extensiA-ely,  the  zygoma  must  lie  divided  and  another  saAV  cut  earned 
from  the  spheno-maxillary  fissure  througli  the  frontal  process  of  the  malar 
bone. 

The  cutting-pliers  are  noAv  applied  first  to  the  malar  bone  and  next  to  the 
nasal  process.  One  blade  of  the  bone-forceps  (tlie  flat  side  being  directed  to 
the  sound  bone)  is  then  put  into  the  nose,  the  other  in  tlie  mouth  in  the  line 
of  the  saAv-cut  already  made.  As  the  blades  are  closed  the  Avedge-like  action 
of  the  forceps  forces  the  bone  outAvards  and  fractures  its  jiostcrior  attachments. 
Fnless  the  bony  structures  are  extensively  destroyed  by  the  tumour,  the  line 
of  fracture  runs  across  the  ascending  process  of  the  palate  bone  and  the  middle 
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part  of  the  two  pterygoid  plates,  tlie  articulation  between  the  superior  maxillary 
and  the  palate  bone,  and  between  the  tuberosity  of  the  ]jalate  bone  and  the 
pterygoid  plates  being  too  firm  to  yield.  The  bone  being  now  completely 
separated  from  its  osseous  attachments,  the  Surgeon  seizes  it  in  the  “ lion 
forceps  ” with  his  left  hand  and  wrenches  it  downwards  and  outwards,  while 
he  cuts  away  the  soft  palate  from  its  attachment  to  the  bone,  care  being  taken, 
not  to  cut  it  through  vertically.  It  at  this  stage  the  superior  maxillary  nerve  is 
seen  it  must  be  cut  through.  The  parts  of  the  pterygoid  muscles  attached  to 
the  portions  of  the  pterygoid  plates  that  are  removed  can  be  torn  through 
with  a little  help  from  the  scalpel  or  scissors.  If  the  bone  is  too  much  broken 
up  by  the  tumour  to  be  held  by  the  lion-forceps,  it  can  usually  be  drawn 
forwards  by  the  fingers.  As  soon  as  the  bone  comes  out,  a dry  sponge  must 
be  forced  into  the  cavity  to  arrest  haemorrhage,  while  the  mouth  and  fauces 
are  cleared  of  blood,  and  the  patient,  who  at  this  stage  has  often  partly 
regained  consciousness,  is  again  brought  under  the  influence  of  the  anaesthetic. 
Haemorrhage  from  the  terminal  branches  of  the  internal  maxillary  must  then 
be  arrested  by  the  actual  cautery,  or,  if  possible,  by  ligature.  lYhen  all 
bleeding  has  ceased,  the  whole  cavity  must  be  carefully  examined,  and  any 
remaining  fragments  of  the  growth  must  be  removed  either  with  scissors  or 
with  Paquelin’s  cautery.  If  the  whole  growth  is  undoubtedly  removed,  the 
cavity  is  then  touched  with  a solution  of  chloride  of  zinc  (gr.  40  to  3]'),  care 
being  taken  that  none  of  the  fluid  passes  down  the  throat.  It  should  then  be 
sprinkled  with  iodoform  in  crystals,  and  the  cheek  flap  laid  down.  If  there  is 
any  doubt  about  the  complete  removal  of  the  growth.  Heath  recommends  that 
some  strips  of  lint  spread  with  chloride  of  zinc  paste  should  be  laid  in  the 
cavity.  Some  pieces  of  dry  lint  may  be  placed  over  these  to  prevent  any  of 
the  paste  finding  its  way  into  the  throat.  The  flap  pnust  be  retained  in  situ 
by  strong  metallic  sutures  or  hare-lip  pins  through  the  lij),  and  by  finer  sutures 
of  catgut,  horse-hair,  or  silk,  along  the  other  lines  of  incision.  However  much 
the  skin  may  have  been  stretched  and  thinned,  none  should  be  removed  unless  it 
has  been  actually  incorporated  in,  or  infiltrated  by  the  tumoiu\  The  after- 
treatment  consists  in  syringing  the  cavity  out  daily  with  Condy’s  fiuid  and 
water,  and  sprinkling  the  raw  surface  with  a little  iodoform  by  means  of  a 
camel’s  hair  pencil.  There  is  nothing  so  efficient  as  iodoform  in  the  preven- 
tion  of  decomposition  in  these  cases,  and  by  its  use  the  danger  of  septic 
poisoning  or  septic  pneumonia  is  gveatly  diminished.  After  cicatrization  is 
complete,  the  patient  is  fitted  with  a proper  obturator,  and  the  deformity 
resulting  is  far  less  than  might  have  been  anticipated. 

Results. — The  result  of  operations  for  the  removal  of  the  upper  jaw  is  very 
satisfactory,  so  far  as  the  operation  itself  is  concerned.  Though  most  serious, 
the  operation  is  not  very  dangerous.  Of  17  consecutive  cases  collected  by 
Hutchinson  as  having  been  practised  in  the  London  Hospitals,  it  was  successful 
in  14  ; and  of  16  cases  (10  of  total  and  6 of  partial  removal)  done  by  Esmarch, 
13  were  successful  (viz.,  8 of  the  former  and  5 of  the  latter).  So  far  as  recur- 
rence of  the  disease  is  concerned,  all  will  depend  on  the  nature  of  the  tumour, 
and  the  extent  of  the  operation.  If  the  disease  be  malignant  or  even  myeloid, 
speedy  recuiTence  will  certainly  ensue  if  partial  excision  or  scooping  be  prac- 
tised. Nothing,  indeed,  can  be  more  disastrous  than  the  result  of  partial 
operations  in  these  cases.  Even  though  the  whole  maxilla  be  excised,  the 
incisions  being  carried  wide  of  the  disease,  recurrence  is  the  almost  invariable 
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rale,  though  the  more  complete  operation  secures  longer  immunity.  The 
liability  to  recuiTence  is  remarkable  in  these  cases,  when  we  consider  how 
isolated  the  upper  jaw  is,  being  bounded  on  three  sides  by  the  cavities  of  the 
mouth,  nose,  and  orbit,  and  how  completely  it  can  be  excised.  It  is,  I 
believe,  mainly  due  to  two  causes — early  implication  of  the  soft  parts,  and 
extension  of  the  mischief  through  the  fissures  and  sinuses  behind  the  bone. 
These  recurrent  malignant  growths,  after  removal  of  the  primary  tumour,  do 
not  admit  of  extiipation. 

When  the  tumour  is  benign,  the  result  is  most  satisfactory,  and  the  cure 
usually  complete. 

Tumours  that  spring  from  behind  the  Superior  Maxilla  have  already 
been  adverted  to  in  speaking  of  iiaso-pharyngeal  tumours  (p.  585),  and  in 
discussing  the  diagnosis  of  tumours  of  the  upper  jaw  (p.  583).  They  may 
grow  from  the  sphenoid  bone,  or  from  some  of  the  deep  cavities  lying  between 
it,  the  palate  bones,  and  the  ethmoid,  constituting  various  forms  of  naso- 
pharyngeal, palatine,  or  naso-palatine  polypi.  Formerly  these  tumours  were 
either  left  untouched,  or  were  extirpated  together  with  the  superior  maxilla  or 
after  its  removal.  Of  late  years  various  operations  have  been  devised  without 
the  necessity  of  removing  that  bone,  which  is  either  tmmed  up,  domi,  or  on 
one  side.  The  best  operation  on  the  whole  for  their  removal  is  Langenbeck’s 
Osteoplastic  Section  of  the  Superior  Maxilla,  with  displacement  of  that 
bone.  The  first  operation  was  performed  in  1859.  Up  to  1877,  Langenbeck 
had  performed  it  13  times,  with  10  complete  cures  and  3 deaths.  It  has  been 
performed  in  Germany  also  by  Esmarch,  Wagner,  Simon,  Nussbaum,  and 
Billroth.  The  last  two  performed  it  for  removal  of  the  superior  maxillary 
nerve  for  neuralgia.  In  America  it  has  been  performed  twice  by  Cheever. 
In  one  case,  it  was  done  for  removal  of  a tumour  growing  from  the  body  of 
the  sphenoid  bone  ; the  tumour  recurred,  and  the  operation  was  repeated  at 
the  end  of  eleven  months,  with  perfect  success.  In  the  other  case,  both  bones 
were  displaced  at  the  same  operation  ; but  the  patient  died  on  the  fifth  day 
of  “ prostration  with  excitement.”  In  Langenbeck’s  first  operation,  the 
incision  was  made  from  the  middle  of  the  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  of  the  superior  maxilla  and  down- 
wards to  the  ala  of  the  nose.  The  edges  of  the  wound  were  dissected  up  so 
as  to  expose  the  whole  nasal  process  and  the  nasal  bone,  the  periosteum 
remaining  untouched.  The  cartilaginous  portion  of  the  nose  Avas  separated 
from  its  bony  attachments.  The  nasal  bone  was  then  cut  through  Avith  bone- 
forceps,  close  to  the  septum,  and  upwards  as  far  as  the  frontal  bone ; 
by  a second  cut  the  nasal  process  of  the  superior  maxillary  was  divided 
into  the  antnim.  The  cut  ended  Avhere  the  nasal  process  of  the  superior 
I : maxillary  bone  forms  the  lower  border  of  the  orbit.  The  upper  part  of  the 
nasal  process  of  the  superior  maxillaiy  and  the  nasal  bone  AA'ere  then  prised 
|;  up  and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
land  mucous  memluane.  The  nose  Avas  then  fully  opened,  and  the  polypus 
was  removed.  ’I’lie  bones  Avcre  then  replaced  and  supported  in  position  by 
• a plug  of  charj}ie.  I’lie  Avound  healed  readily,  and  there  Avas  no  exfoliation 
c)f  bone.  Langenbeck’s  second  operation  Avas  undertaken  for  a tumour 
springing  from  behind  the  superioi’  maxillary  bone  in  the  pterygo-maxillary 
fossa.  Two  incisions  Avere  made  ; the  first  began  at  the  insertion  of  the  ala 
nasi  and  ran  along  the  loAver  border  of  the  malar  bone,  describing  an  arch 
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with  the  convexity  downwards  and  terminatino-  at  the  middle  of  the  zygoma  ; 
the  second  began  at  the  nasal  notch  of  the  frontal  bone,  and,  following  the 
lower  margin  of  the  orbit,  crossed  the  frontal  process  of  the  superior  maxillary 
bone,  and  joined  the  lower  incision  at  its  outer  extremity.  The  soft  parts  ; 
were  not  dissected  up.  The  lower  incision  was  then  carried  to  the  bone,  and  [ 
the  masseter  dissected  from  its  attachment  to  the  malar  bone.  By  depressing  [ 
the  lower  jaw  so  as  to  remove  the  coronoid  process  out  of  the  way,  the  finger  [ ' 
could  be  forced  in  front  of  the  anterior  border  of  the  temporal  muscle 
into  the  spheno-maxillary  fossa,  which  was  dilated  by  the  tumour,  into  \ 
the  nose  through  the  spheno-palatine  foramen.  A narrow  saw  was  now  ' 
passed  along  the  finger — its  point  being  protected  by  the  forefinger  of  the 
left  hand  introduced  into  the  nostril — and  a cut  was  made  directly  forwards 
tln’ough  the  ascending  process  of  the  palate  bone  and  the  body  of  the  superior 
maxillary  bone,  across  the  cavity  of  the  antrum,  parallel  to  the  hard  palate 
and  immediately  above  it,  terminating  at  the  anterior  naris.  The  upper  incision 
was  now  deepened,  and  the  soft  parts  were  raised  from  the  floor  of  the  orbit  ! 

and  from  the  angle  between  the  zygoma  and  the  malar  bone  : and,  the  saw  i 

being  again  introduced,  a cut  was  made  through  the  malar  bone  into  the  i 

■spheno-maxillary  fissure,  and  thence  across  the  floor  of  the  orbit  as  far  as  the  ! 

lachrymal  bone.  The  wedge-shaped  piece  of  the  superior  maxillary  bone  in-  . 
eluded  between  these  cuts  was  now  attached  only  by  its  connections  with 
the  nasal  and  frontal  bones,  and  by  the  soft  parts  covering  it,  which  were 
untouched.  By  introducing  an  elevator  into  the  cut  in  the  malar  bone,  the 
whole  piece  was  lifted  up,  bending  upon  its  attachment  to  the  nasal  and  c 

fr’ontal  bones  as  upon  a hinge,  until  it  was  completely  turned  inwards  and  o 

upwards  over  the  opposite  side  of  the  face.  The  tumoui’,  which  was  found 
to  have  extensive  connections  in  the  pterygo-rnaxillary  region,  was  now 
removed.  The  bone  was  then  replaced,  and  the  wound  closed.  On  the  sixth 
day,  the  greater  part  of  the  wound  was  healed  ; on  the  sixteenth  the  wound  I: 
had  completely  healed,  and  no  mobility  could  be  felt  in  the  bone.  *11' 

Ollier’s  and  Lawrence’s  operations,  which  are  adapted  specially  to  tumours  ■ : 
■of  the  nasal  fossEe,  have  been  already  described.  i 

DISEASES  OP  THE  LOWER  JAW.  9 

Abscess  in  the  Lower  Jaw. — Chronic  abscesses,  causing  “ expansion  of  I:: 
the  bone,”  have  been  met  with  in  the  lower  jaw.  They  may  arise  in  connec-  If 
tion  with  the  fang  of  a diseased  tooth,  or  from  suppuration  of  a dentigerous  lii 
cyst.  If  the  shell  of  bone  surrounding  the  pus  be  very  dense  they  may  I, 
resemble  solid  tumours.  Their  treatment  presents  nothing  peculiar.  ■: 

Acute  Suppurative  Periostitis  is  occasionally  met  with  in  the  lower 
jaw.  It  probably  is  dependent  on  carious  teeth,  but  the  immediate  cause  ■< 
seems  usually  to  be  exposure  to  cold,  such  as  riding  in  a train  facing  an  ■ 
open  window.  The  disease  is  characterized  by  rapid  swelling,  with  tension  ■ 
and  redness  of  the  skin.  A large  abscess  quickly  forms,  surrounding  the  H 
bone,  usually  limited  to  one  side,  about  the  angle.  The  swelling  extends  H 
downwards  into  the  neck,  and  tends  to  point  externally.  On  opening  the  H 
abscess  a large  part  of  the  bone  can  be  felt  bare  and  denuded  of  its  periosteum.  H 
If  the  pus  be  let  out  early,  free  drainage  provided,  and  decomposition  pre-  M 
vented,  no  necrosis  may  take  place.  It  is  usually  necessary  to  make  the  H 
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incision  externally,  as  the  pus  extends  too  far  in  the  neck  to  allow  of  suflicieiit 
drainage  being  provided  from  within  the  month. 

Necrosis  of  the  Lower  Jaw  has  been  already  described  (p.  577). 

Tumours  of  the  Lower  Jaw. — The  lower  jaw  is  a common  seat  of  tumours. 
Simple  Epulis,  Myeloid  Sarcoma  of  the  alveolar  border,  Epithelioma  of  the  Gum 
unplicating  the  bone,  and  Dentigerous  Cysts,  have  been  already  described  with 
tumours  of  the  alveolar  borders  and  of  the  upper  maxilla  ; they  are,  however, 
all  more  common  in  the  lower  jaw  than  in  the  upper. 

Cysts  of  the  Lower  Jaw. — Sinyle  cysts,  containing  a glairy  or  mucous 
llnid  in  which  cholesterine  crystals  are  often  seen,  are  not  uncommon  in  the 
lower  jaw.  They  cause  a painless,  slow  enlargement  of  a limited  portion  of 
the  bone.  At  fimt  the  fluid  is  surroimded  by  a solid  bony  wall,  through  which 
no  fluctuation  can  be  felt,  and  in  this  stage  they  have  been  mistaken  for  solid 
tumours.  As  the  wall  becomes  thinner,  fluctuation  and  egg-shell  crackling 
can  be  felt.  They  originate  in  connection  with  a tooth,  but  their  mode  of 
origin  is  not  very  clear.  Sometimes  in  extracting  a painful  tooth  a small 
cyst,  seldom  more  than  a quarter  of  an  inch  in  diameter,  is  found  attached  to 
a fang.  These  cysts  are  developed  beneath  the  periosteum  of  the  fang,  and 
hence  have  been  termed  periosteal  cysts.  Tomes  believes  they  are  of  inflam- 
matory origin,  and  the  fact  that  their  contents  have  the  appearance  of  inspissated 
pus  bears  out  the  view.  AVhether  the  single  cysts  are  of  a similar  origin  is 
nob  certain. 

Multilocular  cysts,  which  have  also  been  described  under . the  names  of 
cystic-sarcoma,  adenoma,  and  fibro-cystic  tumours  of  the  jaw,  although 
occasionally  met  with  in  the  upper  jaw,  are  infinitely  more  common  in  the 
lower.  These  tumours  are  of  slow  growth,  but  may  reach  a great  size  ; they 
are  composed  of  cysts  varying  in  size,  and  having  more  or  less  solid  matter 
between  them.  The  walls  of  the  cysts  are  sometimes  thin  and  membranous, 
sometimes  composed  of  tissue,  appearing  to  the  naked  eye  as  fibrous  tissue, 
-while  in  other  cases  bony  lamelke  enter  largely  into  their  composition,  so  that 
on  pressure  they  occasionally  communicate  the  semi-crepitant  sensation 
peculiar  to  cystic  expansions  of  osseous  structures.  The  fluid  contained  in 
these  cysts  is  viscid,  and  usually  semi-transparent,  yellowish  or  bloody.  Most 
commonly  these  tumours  run  a simple  course,  but  occasionally  they  have  been 
known  to  recur  after  removal  and  infect  surrounding  parts.  The  origin  of 
these  cysts  formed  the  subject  of  a most  interesting  lecture  delivered  by 
F.  8.  Eve  at  the  Royal  College  of  Surgeons.  He  confirmed  the  fact 
uilready  noted  by  several  observers,  that  the  solid  part  of  these  tumours  is 
composed  of  in-egular,  branching  columns  of  small  round  epithelial  cells 
■resembling  those  in  the  deeper  layers  of  the  epithelium  of  the  gum,  and  sur- 
rounded by  a fibrous  stroma.  In  some  cases  the  cells  at  the  circumference 
were  a>lumnar.  The  cysts  arc  formed  by  colloid  degeneration  of  the  epithelial 
\ cells.  Eve  believes  that  he  has  demonstrated  that  the  columns  of  cells  arc  formed 
by  an  ingrowth  of  the  epithelium  of  the  gum,  and  that  the  starting  point  of 
the  disease  is  often  the  irritation  caused  by.  a diseased  tooth.  Falkson  and 
Rrj’k,  on  the  contrary,  believe  that  in  some  cases  at  least  these  cysts  have  their 
origin  in  a persistence  of  a portion  of  the  e]nthelium  forming  the  enamel 
:»rgan  of  the  developing  teeth.  They  found  their  opinion  upon  the  resemblance 
>f  the  epithelium  cells  and  the  contents  of  the  smaller  spaces  to  those  observed 
in  the  enamel  organ.  The  question  of  the  origin  of  the  tumours  cannot  be 
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considered  to  be  finally  determined.  That  they  are  in  some  way  connected 
with  the  teeth  is  hi^’hly  probable,  as  they  always  start  from  the  neighbourhood 
of  the  alveolar  border. 

Fibromata  and  Chondromata  are  met  with  in  the  lower  jaw,  and  spring 
either  from  the  periosteum  or  from  the  centre  of  the  bone.  They  resemble 
similar  growths  elsewhere,  and  present  nothing  peculiar. 

Osteomata  of  both  forms,  the  cancellous  and  ivory  exostosis,  are  met  within 
the  lower  jaw ; it  is  in  fact  one  of  the  most  common  seats  of  the  latter  affection. 

Odontoma. — This  is  not  properly  a tumour  of  the  jaw,  but  it  is  most  con- 
veniently mentioned  here,  as  closely  simulating  disease  of  the  bone.  An 
odontoma  is  the  result  of  some  peculiar  modification  in  the  growth  of  a tooth, 
resulting  in  the  formation  of  an  irregular  mass  of  dental  tissues  of  no  definite 
shape.  Tomes  describes  one  removed  by  Sir  W.  Fergusson  as  being  “ com- 
posed of  enamel,  dentine,  and  bone  derived  fi’om  calcification  of  remnants  of 
the  dentine  pulp,  thrown  together  without  any  definite  arrangement.” 
According  to  Heath  only  8 cases  have  been  recorded,  all  in  the  lower  jaw. 
The  tumour  can  be  removed  if  its  nature  is  recognized  without  taking  away 
any  of  the  jaw-bone.  Outgrowths  from  the  fangs  of  fully  developed  teeth 
composed  of  dentine  and  cement  are  not  uncommon,  forming  the  so-called 
warty  teeth,  but  these  are  seldom  of  sufficient  size  to  be  of  any  surgical 
interest. 

Sarcomata  of  various  kinds  form  a considerable  proportion  of  tumours  of 
the  lower  jaw.  Myeloid,  spindle-celled,  and  round-ceUed  sarcomata  are  all 
met  with.  The  first  is  always  central,  the  two  last  may  be  periosteal  or 
central.  Chondrifying  or  ossifying  sarcomata  are  occasionally  met  with.  The 
myeloid  tumour  usually  runs  a simple  course,  the  other  forms  are  frequently 
malignant.  The  mode  of  growth  of  these  tumours  and  the  symptoms  they  give 
rise  to  are  the  same  as  in  other  parts. 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  gneat  importance  to 
diagnose  the  simple  from  the  malignant  affections  ; as  in  the  latter  form  of 
disease  an  operation  is  sometimes  not  advisable,  the  soft  tissues  around  the 
bone  being  implicated  to  such  an  extent  as  not  to  admit  of  removal,  and 
consequently  not  of  the  full  and  complete  extirpation  of  the  disease.  The 
malignant  tumours  may  generally  be  readily  detected  by  the  rapidity  of  their 
growth,  by  their  pulpy  or  elastic  character,  and  by  infiltration  of  neighbouring 
parts,  with  early  adhesion  to  the  skin  and  implication  of  the  glands  below  the 
jaw. 

Treatment — The  treatment  of  tumours  of  the  lower  jaw  depends  in  a great 
measure  upon  the  character  of  the  growth.  In  single  cysts  of  moderate  size, 
with  thin  walls  and  but  little  solid  tissue  around  the  cysts,  the  best  mode 
of  treatment  consists  in  cutting  down  through  the  gum  on  the  expanded 
portion  of  bone,  opening  the  cyst  by  means  of  the  antrum-perforator,  small 
trephine,  or  cutting  pliers,  according  to  its  size  and  the  thickness  of  its  walls ; 
letting  out  the  contained  fluid ; and  then,  by  introducing  a plug  of  liut. 
causing  the  cavity  to  granulate  from  the  bottom,  and  gradually  to  contract. 
When  the  cysts  are  so  large  that  they  have  destroyed  the  integrity  of  the  bone, 
or  when  they  are  associated  with  a large  quantity  of  solid  tissue,  as  in  the  true 
multilocular  cysts,  excision  of  the  diseased  bone  must  be  practised.  This,  also, 
is  the  only  plan  of  treatment  that  can  be  had  recourse  to  in  other  growths  in 
this  bone. 
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Excision  of  the  Lower  Jaw. — The  operation  of  excision  of  a portion  of 
the  lower  jaw  for  tumour  of  that  bone  was  fimt  performed  by  Deadrick  of 
Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously  supposed,  by 
Dupuytren.  As  the  growths  for  which  this  operation  is  performed  are  usually 
situated  between  the  symphysis  and  the  angle  of  the  bone,  seldom  extending 
beyond  the  middle  line,  the  operation  is  generally  limited  to  one  side  of  the 
face.  In  some  instances,  however,  the  tumour  may  encroach  so  far  that  it 
may  be  necessary  to  remove  more  than  the  half  of  the  bone  ; and  in  other 
cases  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone  has  been 
disarticulated. 

When  the  tumour  is  of  moderate  size,  and  is  situated  about  midway  between 
the  symphysis  and  anyle  of  the  jaAV,  it  may  be  reached  by  making  a semilunar 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and  carrying  the 
anterior  extremity  of  it  well  forward  upon  the  chin,  but  not  dividing  the  lower 
lip,  if  it  can  be  avoided,  nor  cutting  into  the  angle  of  the  mouth ; then  dissecting 
up  the  flap  thus  formed,  and  carrying  the  knife  cautiously  along  the  inner  side 
of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  the  mouth  and  the  mylo- 
hyoid muscle  to  a sufficient  extent.  In  doing  this,  the  hEemorrhage  is  often 
ver}"  profuse  : the  bleeding  from  the  facial  artery  is  particularly  forcible,  the 
blood  being  thrown  in  a larger  and  stronger  jet  than  would  seem  possible  from 
the  size  of  the  vessel.  The  haemorrhage  should  be  at  once  controlled  by  the 
appliciition  of  ligatures  to  both  ends  of  the  bleeding  artery,  and  to  any  other 
points  from  which  it  is  abimdant.  Unless  this  be  done,  the  after  steps  of  the 
operation  will  be  rendered  much  more  obsem’e  and  difficult.  One  of  the  teeth 
on  each  side  of  the  tumour  having  been  previously  drawn,  the  jaw  must  now 
be  deeply  notched  through  their  alveoli  into  its  base  with  a narrow  strong- 
backed  saw,  and  cut  through  with  pliers,  or  completely  divided  with  the  saw. 
After  the  fragment  of  diseased  bone,  with  the  attached  tumour,  has  been 
removed,  and  all  bleeding  vessels  have  been  secured,  the  flap  of  cheek  should  be 
laid  down  smoothly,  and  retained  in  situ  by  means  of  hare-lip  pins.  Occasionally 
the  dental  artery  in  the  cut  jaw  gives  trouble  ; the  hminorrhage  from  this 
source  may  be  checked  by  the  application  of  a piece  of  solid  perchloride  of 
iron,  or  by  touching  it  with  the  actual  cautery.  The  patient  must  at  first  be 
fed  with  slops,  which  should  be  sucked  in  through  a tube.  At  a later  period, 
when  cicatrization  is  well  advanced,  the  teeth  should  be  tied  together  with 
strong  silver  wire  ; or  a silver  cap  should  be  fitted  upon  the  teeth  of  the  two 
portions  of  bone  that  are  left,  and  attached  by  an  elastic  spring  to  another 
silver  cap  put  on  those  of  the  upper  jaw,  so  to  prevent  the  displacement  that 
would  otherwise  occur  in  the  smaller  fragment.  Union  takes  place  after  a 
time  by  fibrous  tissue,  which  becomes  sufficiently  dense  to  make  the  jaw 
strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  lepon  the  angle  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on  the 
affected  side ; for,  if  the  articular  end  including  the  coronoid  process  be  left, 
it  will  be  displaced  forwards  and  upwards  by  the  action  of  the  temporal  and 
external  pterygoid  muscles,  and  be  a source  of  much  inconvenience  and  irrita- 
tion to  the  patient,  not  compensated  by  any  corresponding  utility.  In  these 
cases,  the  removal  of  one  lateral  half  of  the  jaw  will  consequently  be  required, 
and  the  operation  may  be  performed  in  the  following  way.  The  patient’s 
head  must  be  allowed  to  fall  a little  backwards  so  that  the  chin  may  bo  well 
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raised  from  the  cliest.  An  incision  is  then  made,  commcncinf?  near  the 
symphysis,  passing  along  the  under  surface  of  the  body  qf  the  jaw  as  far  as 
the  angle  and  then  upwards  at  the  posterior  border  of  the  ramus  as  far  as  the 
level  of  the  lobule  of  the  ear.  If  the  tumour  be  very  large  it  may  be  neeessary 
to  make  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 
just  mentioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 
if  possible.  The  facial  artery  and  vein  are  wounded  in  the  first  incision  and 
must  be  at  once  secured.  The  flap  is  then  raised  and  the  mucous  membrane 
di’sdded  along  its  reflexion  fi’om  the  cheek.  If  the  tumour  is  simple  this 
may  be  partly  done  with  a periosteal  elevator,  the  periosteum  being  saved 


Fig.  6S5. — Excision  of  Lower  Jaw.  Soft  parts  i-aised. 

Avhere  it  can  be  safely  taken  fi-om  over  the  tumour.  The  knife  is  then  caiTied 
behind  the  jaw  in  front  of  the  tmnour  separating  the  mylo-hyoid  and  diAuding 
the  mucous  membrane  in  the  floor  of  the  mouth,  care  being  taken  not  to  cut 
away  the  genio-hyoid  and  genio-hyoglossus  muscles,  unless  the  situation  of  the 
tumour  is  such  that  this  cannot  be  avoided.  If  these  muscles  are  necessarily 
divided,  a thick  ligature  should  be  passed  through  the  end  of  the  tongue,  which 
must  be  drawn  forwards  by  an  assistant,  lest  it  fall  backwards  into  the  pharynx 
and  thus  threaten  or  even  occasion  suffocation,  as  has  happened  to  Surgeons 
of  eminence  both  in  France  and  in  America.  The  jaw  having  been  cleared 
on  both  sides  in  front  of  the  tumour,  the  incisor  tooth  must  be  drawn  at  the 
point  where  it  is  intended  to  divide  the  bone,  and  the  saw  (Fig.  G80) 
applied.  The  section  should  be  completed  with  the  saw,  as  if  the  bone 
forceps  be  used  a jagged  edge  will  probably  be  left.  The  jaw  is  then 
seized  either  by  the  fingers  or  in  the  lion-forceps,  and  forcibly  depressed  and 
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drawn  somewhat  outwards,  while  the  cheek  flap  is  pulled  upwards  so  as  to 
bring  the  coronoid  process  into  view  with  the  attachment  of  the  temporal 
muscle,  which  must  be  divided.  If,  as  sometimes  happens,  this  cannot  be 
easily  reached,  the  coronoid  process  may  be  cut  through  AWth  a saw  and 
removed  afterwards.  As  soon  as  the  bone  is  freed  from  the  temporal  muscle 
it  may  be  draAvn  more  outwards  and  its  inner  side  cleared  from  the  internal 
pterygoid,  care  being  taken  to  keep  the  edge  of  the  knife  turned  towards  the 
bone  to  avoid  the  submaxillary  gland  and  the  lingual  neiwe.  Lastly,  by 
forcibly  depressing  the  bone  the  condyle  is  dislocated  ; the  external  pterygoid 


Fig.  680. — Excision  of  Lower  Jaw.  Disarticulation  of  Condyle. 


is  divided  by  a touch  of  the  knife,  and  bone  then  comes  away  (Fig.  686). 
During  this  stage  of  the  operation  care  must  be  taken  not  to  divide  the 
internal  maxillary  artery,  which  lies  close  to  the  neck  of  the  bone  between  it 
and  the  internal  lateral  ligament.  If  the  bone  be  twisted  too  much  outwards 
the  condyle  will  pass  under  the  artery,  which  is  then  torn  through  or  cut. 
Should  the  artery  be  divided,  it  must  be  ligatured,  or  if  it  be  cut  A’ery  close 
to  the  main  trunk  it  may  be  necessary  to  tie  that  immediately  below  the  point 
at  which  it  di\’ides  into  the  temporal  and  internal  maxillary.  In  depressing 
the  bone  to  reach  the  temporal  muscle  aud  the  joint,  care  must  be  taken  not 
to  use  too  much  force,  lest  it  happen  that  the  ramus  giA’^e  Avay,  having  been 
weakened  by  the  disease  ; this  accident  causes  a good  deal  of  difficulty  in 
disarticulation,  Avhich  can  be  accomplished,  only  by  seizing  the  fragment  left 
behind  in  necrosis-forceps,  thus  dragging  it  foi’Avards  and  then  diAuding  the 
muscle  and  capsule.  When  the  operation  is  completed,  the  raAV  surface  should 
l)c  touched  with  a solution  of  chloride  of  zinc  and  sprinkled  with  iodoform.  The 
flap  is  then  brought  doAvn  and  secured  Avith  sutures,  a drainage-tul)c  being 
inserted  at  the  lower  and  posterior  angle  of  the  Avouiid.  If  the  symphysis  haA*e 
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been  removed  the  root  of  the  tongue  must  be  stitched  forwards  and  the 
ligature  through  its  tip  must  be  retained  for  a few  days  till  all  danger  of  its 
falling  backwards  into  the  pharynx  is  passed,  so  that  it  may  be  drawn  forward 
if  necessity  arises.  When  cicatrization  is  complete  a dense  mass  of  fibrous 
tissue  is  formed  in  the  place  of  the  jaw,  and  comparatively  little  deformity  results. 

Diseases  of  the  Temforo-Maxillary  Articulation.— The  articulation  j 
of  the  jaw,  though  less  frequently  diseased  than  most  other  joints,  is  liable  to  ' 
the  same  affections  as  similar  parts  elsewhere.  Chronic  Rheumatic  Arth-  , 
ritis  of  the  temporo-maxillary  articulation  has  been  already  described 
(p.  349).  Acute  Arthritis,  terminating  in  destruction  of  the  joint  and 
fibrous  or  osseous  ankylosis,  most  commonly  occiu’s  in  consequence  of  disease 
of  the  middle  ear  in  scarlet  fever.  According  to  A.  E.  Barker,  who  has 
specially  called  attention  to  this  form  of  disease,  it  is  met  with  almost  exclu- 
sively in  children,  and  is  due  to  the  persistence  of  a hiatus  in  that  part  of  the  i 
tympanic  plate  forming  the  floor  of  the  meatus  and  the  roof  of  the  articulation. 
This  hiatus  is  always  present  in  infancy,  and  may  remain  in  adult  life.  | 

The  disease  may  result  also  from  necrosis  of  the  bone  in  chronic  suppurative  \ 

inflammation  of  the  middle  ear  after  fevers.  The  symptoms  are  those  met  ' 

with  in  other  joints — acute  pain,  redness,  swelling,  and  the  formation  of  j 

abscesses  discharging  either  on  the  cheek  or  by  the  ear.  The  treatment  con-  : 

sists  in  rest  and  opening  the  abscesses.  Ankylosis  of  the  Jaw  may  be  ! 

fibrous  or  osseous.  It  necessarily,  even  if  affecting  one  side  only,  prevents  i 

mastication.  If  fibrous,  it  may  be  treated  by  forcibly  opening  the  mouth 
under  chloroform  by  means  of  a screw-gag,  or  of  an  apparatus  specially  ; 

constructed  for  the  purpose,  after  which  a wedge  may  be  placed  between  the  ! 

teeth  to  keep  them  apart.  This  treatment  is  painful,  and  has  to  be  repeated 
at  intervals  for  some  time  lest  the  articulation  become  again  stiffened.  It  is 
not  usually  very  satisfactory.  Spanton  has  succeeded  in  producing  a better 
result  by  dividing  the  fibrous  bands  in  the  articulation  by  means  of  a 
tenotome  passed  into  it.  In  firm  fibrous  ankylosis  in  which  other  means  have 
failed,  or  in  osseous  ankylosis,  the  only  treatment  likely  to  be  followed  by  good 
results  is  excision  of  the  condyle  of  the  jaw.  This  is  best  done  by  an  incision 
carried  along  the  lower  border  of  the  zygoma  from  immediately  in  front  of  the 
ear,  avoiding  the  temporal  artery,  to  the  malar  bone.  From  the  middle  of 
this  a short  vertical  incision  may  be  carried  downwards,  for  about  three- 
quarters  of  an  inch,  dividing  the  skin  and  fat  only.  The  masseter  is  then 
separated  fr’om  the  zygomatic  arch  as  far  as  it  is  exposed  by  the  scalpel  and 
periosteal  elevator.  The  neck  of  the  bone  is  thus  fuUy  exposed,  and  must  be 
carefully  cleaned  with  a narrow  elevator,  keeping  close  to  the  bone  so  as  to 
avoid  injuring  the  facial  nerve  or  internal  maxillary  artery.  The  neck  of  the 
bone  is  then  divided  with  a narrow  chisel.  After  this,  if  the  ankylosis  is 
fibrous,  it  may  be  possible  to  lever  the  condyle  out  with  an  elevator  ; if  it  is 
osseous,  a second  section  of  the  bone  must  be  made  with  the  chisel  immediately 
below  the  zygoma.  This  operation  has  been  successfully  performed  by  Davies- 
Colley,  Heath,  and  others.  The  result  is  usually  very  satisfactory.  Humphry, 
of  Cambridge,  also  successfully  removed  the  condyle  in  185G  for  rheumatoid 
arthritis. 

Rnlargement  of  the  Condyle  of  the  Jaw  is  a rare  condition  occa- 
sionally met  with.  There  is  great  and  irregular  increase  in  size  of  the  condyle, 
apparently  due  to  the  formation  of  ossifying  cartilaginous  outgrowths  similar 
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to  those  of  rheumatoid  arthritis.  In  a ci\se  of  this  kind  recorded  by  Adams, 
other  joints  were  similarly  affected.  In  two  other  cases  recorded  by  McCarthy 
and  Heath,  there  were  no  signs  of  general  articular  affection.  In  Heath  s 
case  the  chin  was  thrown  over  to  the  opposite  side,  and  groat  deformity 
resulted.  The  diseased  condyle  was  successfully  removed.  It  measured  one 
inch  and  tlmee-quartei'S  from  before  back  and  one  inch  across.  The  improve- 
ment in  the  appearance  of  the  patient  and  the  utility  of  the  jaw  was  very  marked. 

Closure  of  the  Jaws. — Spasmodic  closure  of  the  jaws,  lasting  weeks  or 
months,  and  often  accompanied  by  considerable  pain,  is  not  an  uncommon 
result  of  retention  of  the  wisdom  tooth,  either  from  faulty  position,  or  from  the 
second  molar  not  allowing  room  for  it  to  reach  the  surface.  It  occurs  between 
the  ages  of  20  and  35,  at  the  period  at  which  the  wisdom  tooth  should  be  cut. 
ChlorofoiTU  must  be  administered,  and  the  mouth  gagged  open.  The  second 
molar  must  then  be  extracted  to  give  room  for  the  wisdom  tooth,  after  which 
the  symptoms  at  once  subside. 

Permanent  Closure  of  the  Jaws  may  be  due  to  ankylosis  of  the  joint,  as 
already  described.  It  is  perhaps,  however,  more  commonly  the  result  of  con- 
traction of  cicatrices,  resulting  fr-om  cancrum  oris,  or  from  gangrenous 
stomatitis  following  the  excessive  administration  of  mercury,  or  more  rarely 
from  extensive  necrosis.  When  the  mucous  membrane  has  been  destroyed  by 
ulceration  from  the  one  alveolar  border  to  the  other,  the  resulting  cicatrix 
binds  the  jaws  so  firmly  together,  that  not  only  is  movement  impossible,  but 
the  inside  of  the  cheek  is  in  such  close  contact  with  the  teeth,  that  there  is 
scarcely  room  to  pass  a director  between  them.  Under  these  circmnstances  it 
is  evident  that  little  can  be  done  to  relieve  the  patient  from  within  the  mouth. 
Division  of  the  cicatrix  follo’wed  by  forcible  extension  has  been  recommended 
and  practised,  but  never  with  any  good  result.  As  the  raw  surface  heals,  the 
contraction  necessarily  recurs,  and  the  last  state  of  the  patient  is  much  the 
same  as  the  first.  If  the  band  were  very  narrow,  and  healthy  mucous 
membrane  existed  on  each  side,  which  could  be  drawn  in  by  contraction  of  the 
sore  in  healing  while  the  mouth  was  gagged  open,  some  benefit  might  result, 
but  practically  such  a condition  is  never  met  with.  Various  attempts  at  plastic 
operations,  similar  to  those  performed  for  faulty  cicatrices  in  the  skin,  have 
been  suggested  and  attempted,  but  no  good  result  has  been  obtained.  In 
order  to  relieve  this  distressing  deformity,  Esmarch,  of  Kiel,  in  1855, 
suggested  division  of  the  jaw  and  the  formation  of  a false  joint  in  front  of  the 
cicatricial  bands.  About  the  same  time,  Rizzoli,  of  Bologna,  made  a similar 
suggestion.  In  Rizzoli’s  method  the  jaw  is  simply  divided  from  within  the 
mouth  by  a pair  of  strong  cutting  pliers ; in  Esmarch’s  operation  a wedge- 
shaped  piece  of  bone  with  the  apex  towards  the  alveolar  border  is  removed  by 
a saw  from  an  incision  made  from  outside  at  the  lower  border  of  the  jaw. 
The  performance  of  the  operation  is  suificiently  easy,  but  considerable  diffi- 
culty is  found  in  maintaining  the  movement  between  the  fragments  after 
cicatrization  is  complete.  The  tendency  to  re-union  by  bone,  or  by  fibrous 
tissue,  so  dense  as  to  prevent  all  movement,  is  certainly  less  when  a con- 
siderable piece  of  the  jaw  is  removed.  C.  Heath,  who  was  one  of  the  first  to 
])erfonn  the  operation  in  this  country,  expresses  a strong  preference  for 
Esmarch’s  operation.  In  one  case  operated  on  by  him  by  this  method  in 
1804,  the  patient  was  found  to  have  good  use  of  the  sound  side  of  the  jaw  in 
1 880.  The  wedge  of  bone  removed  measured  seven-eighths  of  an  inch  at  the 
lower  border. 
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PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 

By  Plastic  or  Reparative  Surgery  is  meant  the  perfonnance  of  opera- 
tions  for  the  repair  of  deficiencies  in  structure,  whether  resulting  from  injury,  ;i 
from  disease,  or  from  malformation.  ■ i 

It  has  been  long  known  that  portions  of  the  body  may  retain  their  | 
sufficient  vitality  to  become  again  adherent,  when  attached  by  but  a 
very  narrow  tongue  of  tissue  to  the  part  from  which  they  have  been  all 
but  separated.  This  has  often  been  observed  in  injuries  of  the  face  and 
fingers,  portions  of  which  have  been  almost  completely  severed,  and  yet  have 
united  again  on  being  replaced.  But  there  is  a sufficient  number  of  cases  on 
record  to  show  that  certain  parts,  when  completely  separated,  may,  after  being 
replaced,  again  become  adherent.  The  most  remarkable  instances  of  this  kind 
are  those  which  are  related  by  Hofiacher,  and  attested  by  Chelius  and  Yelpeau. 
Hoffacher  was  officially  appointed  to  attend  as  Sm’geon  at  the  duels  which 
were  then,  as  now,  frequent  amongst  the  students  at  Heidelberg  ; and,  as  at 
these  encounters  broad-swords  were  used,  he  had  an  opportunity  of  seeing  a 
considerable  nmnber  of  incised  wounds,  and  has  related  no  fewer  than  sixteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced  off,  and,  being 
put  on  again,  contracted  adliesions.  Amongst  the  most  remarkable  of  these, 
is  one  in  which  the  end  of  the  nose  was  sliced  off  by  a cut  with  the  broad- 
sword, and  fell  under  a chest  of  drawers  ; it  was  not  found  for  some  time, 
but,  on  being  recovered  and  washed,  was  stitched  on,  and  became  firmly 
attached.  In  another  instance,  a dog  that  was  in  the  room  snapped  up 
the  detached  portion  of  the  organ  as  it  fell  to  the  ground,  but  the  nose, 
being  immediately  taken  out  of  the  animal’s  mouth  and  put  on  again  and 
stitched,  became  firmly  fixed. 

In  order  that  union  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  they  be 
soft  and  vascular,  and  more  especially  that  their  structm-e  be  of  a homogeneous 
character,  such  as  is  met  with  in  the  tissues  of  the  face  ; where  no  very  large 
blood-vessels,  nerves,  tendons,  or  bones  are  found.  It  is  the  same  in  plastic 
operations,  which  succeed  best  under  similar  conditions  of  tissue,  and  which 
are  conducted  on  the  same  principle  as  an  attempt  at  union  in  a partially 
severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  are  of  much  service  ; they  may,  however,  occasionally  be  had 
recourse  to  in  other  situations,  as  about  the  cheeks  and  eyelids,  but  seldom 
with  an  equal  amount  of  success.  Reference  has  already  been  made  (p.  870, 

Vol.  I.)  to  the  performance  of  plastic  operations  on  the  perinaeum.  In  the 
practice  of  this  very  interesting  branch  of  surgery,  there  is  much  opportunity 
for  the  display  of  manual  dexterity.  On  this,  indeed,  almost  the  whole  success 
of  the  operation  depends  ; and  a vast  deal  may  be  done  in  apparently  the  most 
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unpromising  cases  by  skill  and  patience.  In  these  operative  procedures  the 
names  of  Serres,  Dieffenbach,  Liston,  Syme,  FeT’gusson,  Sedillot,  IL  Langenbeck, 
Jobert,  and  AVolfe,  deservedly  take  the  first  lunk. 

In  perfonning  the  various  plastic  operations  five  methods  have  been 
employed.  In  the  first,  the  flap  of  skin  that  is  intended  to  repair  the  lost 
structure  is  transplanted  fi'om  a distant  part,  as  the  ami.  This  operation, 
introduced  by  the  Italian  Surgeon,  Tagliacotius,  in  the  sixteenth  century,  and 
hence  commonly  called  by  his  name,  has  in  a great  measure  fallen  into  disuse,  on 
account  of  the  difficulty  of  its  execution,  and  the  great  uncertainty  of  obtaining 
a successful  result.  The  second  plan,  which  has  been  recently  introduced  by 
Wolfe,  of  Glasgow,  consists  in  the  transplantation  of  a piece  of  skin  of  con- 
siderable size  from  one  part  of  the  body  to  another,  the  transplanted  portion 
being  completely  separated  at  the  time  of  the  operation,  and  carefully  freed 
from  ever)'  trace  of  subcutaneous  flit  with  a pair  of  sharp  flat  scissors.  The 
third  plan  consists  in  transplanting  the  reparative  structure  from  some  part  in 
the  neighboiu’hood  of  the  organ  to  be  repaired  ; the  skin  from  the  forehead, 
for  instance,  being  used  for  the  fomiation  of  a new  nose  ; that  from  the  chin 
for  the  restoration  of  a lost  lip.  This  procedure,  which  seems  first  to  have 
been  adopted  by  the  natives  of  India  in  restoring  the  loss  of  the  nose,  is  the 
method  that  is  most  commonly  employed  in  this  countiy  in  plastic  operations 
on  the  face.  The  fourth  method  consists  in  loosening  the  skin  by  a process 
of  subcutaneous  section  to  some  distance  around  the  part  to  be  repaired, 
and  then  drawing  it  fonvards  with  or  without  incision  through  its  substance. 
This  gliding  operation  is  chiefly  practised  for  the  closure  of  fistulous 
openings.  The  fifth  method  is  employed  in  cases  where  an  abnormal 
fissure  exists  in  a part.  It  consists  in  bringing  together  and  uniting  the 
edges  of  the  fissiue,  after  having  pared  them  evenly,  so  as  to  expose  their 
vascular  surfaces. 

Union  in  plastic  operations  should  take  place  by  the  first  intention.  Should 
this,  however,  fail  from  any  accidental  circumstances,  the  Surgeon  need  not 
despair ; as  the  parts  may  unite  by  granulation,  in  a very  satisfactory  and 
complete  manner. 

For  proper  union  to  be  effected,  it  is  necessary  that  the  edges  be  clearly  and 
evenly  cut,  so  as  to  adjust  themselves  accurately  to  one  another.  This  may 
often  be  mostly  skilfully  effected  by  making  the  incision  in  the  part  that  is  to 
receive  the  flap  somewhat  oblique  or  bevelled,  thus  securing  a more  accurate 
adaptation  of  the  edges. 

After  the  flap  has  been  fonned  and  the  part  in  which  it  is  to  be  transplanted 
properly  pared,  the  operation  should  be  delayed  a few  minutes  until  all  bleed- 
ing has  ceased.  This  is  of  much  importance,  as  the  interposition  of  a layer  of 
coagulated  blood  will  materially  interfere  with  union. 

In  bringing  the  parts  into  apposition,  great  care  must  be  taken  that  no 
undue  traction  or  constriction  be  exercised,  lest  their  circulation  be  interfered 
with,  and  their  vitality  be  endangered. 

The  parts  may  be  maintained  in  apposition  by  sutures,  collodion,  or  the 
application  of  a strip  of  isinglass  plaster.  The  sutures  should  be  as  fine  as 
f)OS8ible,  introduced  with  a small  needle,  and  knotted  on  the  sound  parts. 
Horse  hair,  fine  catgut  or  silkworm-gut  will  be  found  the  best  materials  where 
there  is  no  strain  on  the  sutures  ; should  there  unavoidably  be  some  strain  a 
deep  metallic  stitch  should  be  passed  to  relieve  the  finer  sutures.  Occaaionallv 
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hare-lip  pins  may  advantageously  be  used.  The  use  of  collodion,  where  e 
applicable,  is  of  great  advantage  in  plastic  surgery,  as  it  not  only  secures  / 

adhesion,  but,  by  excluding  the  air,  lessens  the  chance  of  suppuration.  If  the  tj 

wound  is  large,  it  must  not  be  completely  covered  by  collodion  lest  discharges  y 

accumulate  beneath  the  flap.  In  some  parts  in  which  the  Avound  is  moistened  s 

by  the  secretion  of  some  neighbouring  mucous  membrane  and  cannot  be  kept  j 

dry,  as  in  the  eyelids,  wet  boracic  acid  lint  or  boracic  acid  ointment  will  be  d 

found  the  best  application  ; in  other  parts  absorbent  iodoform  or  salicylic 
wool  may  be  applied,  a small  piece  of  the  “ jDrotectivc  ” oil-silk  being  placed  $ 

next  the  wound  to  prevent  it  from  sticking.  The  wool  may  be  flxed  in  | 

position  by  collodion.  i 

For  a plastic  procedure  to  succeed,  it  is  absolutely  necessary  that  no  morbid  L 
process  be  going  on  in  the  seat  of  operation;  and  not  only  that  none  be 
actually  in  progress,  but  that  all  have  ceased  for  some  considerable  time. 
This  is  more  particularly  the  case  when  the  deformity,  for  the  remedying  of 
which  it  is  practised,  has  resulted  from  syphilitic  ulceration.  In  such  cases  it 
is  necessary  to  see  that  the  constitution  is  sound,  as  well  as  that  all  local 
disease  has  been  eradicated ; otherwise  the  irritation  of  the  operation  might 
set  it  up  again,  and  the  new  flap  might  be  invaded  and  destroyed.  From 
want  of  this  precaution,  I have  more  than  once  seen  disappointment  result. 
When  an  operation,  as  on  the  nose  or  lip,  is  performed  for  epithehoma  or  ; 
rodent  ulcer,  ablation  of  the  morbid  part  may  be  done  at  the  moment  of  : 
operating — the  affection  being  a local  one ; when  for  struma  or  syphilis,  the 
disease  is  constitutional,  and  care  must  be  taken  that  all  morbid  action  has 
thoroughly  and  completely  ceased.  As  a general  rule,  plastic  operations  j 
practised  for  the  repair  of  mutilations  from  injury,  or  of  congenital  j 
deflciencies,  are  more  successful  than  those  that  are  performed  after  disease.  j 

No  routine  system  of  treatment  should  be  adopted ; but  a few  days  of  rest, 
good  diet,  and  a dose  or  two  of  aperient  medicine,  may  be  prescribed  before 
the  operation  is  proceeded  with.  In  the  after-treatment  of  the  case,  a 
nourishing  but  unstimulating  regimen  should  be  observed. 

Faulty  Cicatrices  about  the  face  and  neck  often  occasion  much  deformity 
and  annoyance,  and  may  require  a plastic  operation  for  their  removal.  Those 
resulting  from  burns  have  already  been  considered,  as  also  their  treatment 
(Yol.  I.,  p.  379,  et  seq.).  When  due  to  other  causes,  such  as  the  unskilful 
opening  of  strumous  abscesses,  or  the  healing  of  wounds  with  dirt  or  grains  ot 
gunpowder  imbedded  in  them,  being  puckered,  depressed,  adherent,  or  dis- 
coloured, much  may  be  done  by  proper  surgical  means  to  remove  the 
disflgurement  they  occasion.  This  is  best  done  by  dissecting  them  out 
cleanly,  then  loosening  the  edges  of  the  cut  by  running  the  point  of  the 
scalpel  under  the  skin,  so  that  they  may  be  brought  together  without 
puckering,  and  then  uniting  them  by  means  of  horse-hair  or  fine  catgut 
sutures  j)assed  by  a round  sewing-needle. 

Burow’s  Operation.— A plastic  operation  specially  suited  for  the  repair 
of  deformity  consequent  on  the  removal  of  morbid  growths  froin  the  cheeks  i 
and  other  parts  of  the  face,  has  been  introduced  by  Burow,  a Polish  Surgeon,  i 
and  successfully  performed  and  described  by  Stokes  (lig-  087).  The  stej'S  | 
are  as  follows.  The  growth  to  bo  removed  is  included  in  three  incisions,  1. 

2,  3 ; and  the  integmnents  fi’om  which  it  springs  arc  then  carefully  dissectei 
off,  leaving  a raw  triangle,  the  apex  of  which  is  on  one,  the  base  on  the  other  | 
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side  of  the  tumour.  The  incision  1,  4,  3,  is  then  can’ied  outwards  to  5,  8,  7, 
so  that  the  Avhole  distance  from  1 to  7 is  exactly  three  times  that  of  the  base 
of  the  raw  surface ; a second  triangle,  5,  0,  7,  is  then  made,  having  its  base  on 
the  outer  third  of  this  horizontal  incision.  The  two  triangles  must  be  of 
equal  size,  and  the  integuments  are  dissected  oft  5,  0,  7.  There  are  thus  two 
raw  surfaces  to  be  covered  in.  This  is  done  by  dissecting  up  carefully  the 
flaps  1,  0,  6,  and  2,  3,  7.  AYhcn  this  is  done,  the  points  1 and  3,  and  5 and 
7,  are  respectively  drawn  together,  each  by  one  suture,  and  the  two  raw 
triangular  surfaces  are  thus  covered  in. 

Plastic  operations  of  various  kinds  are  frequently  performed  on  the  eyelids. 

Blepharoplasty,  or  the  operation  by  which  the  eyelids  are  repaired,  is 
occasionally  required  for  loss  of  substance — the  result  of  wounds,  cicatrices,  or 
operations.  It  is  less  satisfactory  in  its  results  than  most  of  the  other  plastic 


Fig.  CS7.— Lines  of  Incision  in  Burow's  Opemtion.  Method. 


procedures  about  the  face ; yet  it  may,  in  some  cases,  improve  materially  the 
patient’s  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  forehead ; 
when  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  operation  may  be 
performed  by  the  gliding  method,  by  twisting  a flap  into  its  new  situation,  or 
by  transplantation  of  a piece  of  skin.  By  the  gliding  method,  a triangular 
flap  is  cut  and  partially  detached  (Fig.  G88,  a),  and  then  drawn  gently 
forwards  until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair,  when 
it  is  there  fixed  by  a few  points  of  sutiu’e.  When  the  twisting  method  is 
employed,  an  oval  flap  is  detached  (Fig.  688,  &),  except  its  pedicle,  and 
twisted  down,  to  be  planted  on  the  raw  surface. 

Occasionally  neither  of  these  methods  is  applicable ; and,  then  the  procedure, 
that  I successfully  adopted  in  a case  of  which  the  annexed  cut  (Fig.  689)  is  a 
representation,  may  lie  followed.  In  this  case,  which  was  that  of  a lady  who 
had  received  a severe  mutilation  of  the  face  by  the  explosion  of  a ginger-beer 
bottle,  there  was  a deep  and  hard  cicatrix  across  the  lower  eyelid,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  ball  of  the  eye.  After  dividing  the  adhesions  and  removing  the  cicatrix, 
I made  a semilunar  incision  so  as  to  dissect  up  the  eyelid,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  firmly  adherent  (Fig. 
600),  and  scarce  any  apparent  deformity  was  left.  In  another  very  similar 
case,  in  which  a girl  had  been  l)itten  through  the  lower  eyelid  by  a dog,  a 
similar  o|)eratif)n  was  practised  with  equally  good  results.  Iii  both  these 
cases,  the  eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of 
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the  cornea.  But,  when  an  artificial  eye  was  adjusted  to  tlie  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactory. 

Restoration  of  the  lower  eyelid  in  extreme  ectropion  Ijy  complete  trans- 
plantation of  a piece  of  skin  was  introduced  by  Wolfe  of  Glasgow  in  1875, 
since  Avhich  time  it  has  been  repeatedly  performed  with  success.  The  opera- 
tion is  thus  performed  : the  eyelid  is  first  freed  from  the  abnormal  situation 
into  Avhich  it  has  been  di-aAvn  until  its  free  border  can  be  Ijrought  in  contact 
with  the  upper  lid,  the  tAvo  lids  then  being  tied  together  by  sutures  passed 
through  them.  An  accurate  pattern  of  the  raAV  surface  to  be  covered  is  then 
taken,  and  a flap  of  skin  is  raised  from  the  forearm  corresponding  in  shape 
but  a little  larger  to  alloAV  for  shrinking.  The  under  smTace  of  the  flap  is 
then  fr-eed  from  every  vestige  of  subcutaneous  tissue  Avith  a pair  of  flat  sharp 


Fig.  689.— Lower  Eyelid  deformed  by  Cicatrix.  Fig.  690.— Lower  Eyelid  after  Operation. 


scissors,  so  as  to  have  a white  appearance.  It  is  then  applied  to  the  raAv 
surface  and  united  to  the  surrounding  skin  by  fine  silk  sutures.  A dressing 
of  warm  Avet  boracic  acid  lint  may  then  be  applied  and  covered  by  gutta- 
percha tissue  and  cotton-wool.  About  a fortnight  after  the  operation,  after 
the  flap  has  become  firmly  adherent,  the  sutures  uniting  the  lids  may  be 
removed  and  the  eye  allowed  to  open.  In  a case  successfully  operated  on  by 
AVolfe,  the  oval  piece  of  skin  transplanted  measm’ed  tAvo  inches  by  one  and  a 
quarter.  It  united  by  first  intention,  without  even  desquamation  of  the  cuticle 
taking  place. 


PLASTIC  SUKGBE.Y  OF  THE  NOSE. 


Rhinoplastic  Operations  are  occasionally  required  for  the  restoration 
of  the  form  of  the  nose,  which  has  been  destroyed  by  injury  or  disease.  This 
branch  of  plastic  surgery  has  long  received  much  attention,  and  has  been 
reduced  to  distinct  rules.  Either  the  entire  nose,  or  a portion  of  it,  may 
demand  operation. 

Columua. — When  the  columna  and  a portion  of  the  septum  are  destroyed, 
a large  gap  is  left  at  the  nasal  aperture  ; and,  the  nose  becoming  flattened  in 
consequence  of  its  tip  falling  in,  great  deformity  necessarily  results.  The 
upper  lip  also,  losing  that  amount  of  support  AAdiich  it  receiA'es  from  the 
columna,  becomes  pendulous,  projecting,  and  thickened  at  the  end,  thus 
adding  to  the  disfigurement.  The  restoration  of  the  columna  is  effected  from 
this  thickened  and  prominent  upper  lip,  Avhich,  by  being  reduced  in  size,  is 
rendered  far  more  shapely.  The  operation  consists  in  cutting  through  the 
AA'hole  length  of  the  lip  from  above  doAvnAvards  on  each  side  of  the  mesial  line, 
so  as  to  leave  a tongue  about  one-third  of  an  inch  in  Avidth.  This  is  then 
tm’ned  up  ; and  its  ends  being  Avell  pared,  and  the  under  surface  of  the  tip  of 
the  nose  properly  freshened,  it  is  fixed  by  means  of  a fine  hare-lip  pin  and 
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twisted  suture,  which  should  he  left  in  for  about  four  days.  TJuiou  takes 
place  iu  a few  days  ; hut  until  this  is  firm,  the  new  columua  must  be  properly 
supported  with  narrow  strips  of  plaister  fixed  to  the  cheek  on  each  side.  No 
twisting  of  this  small  flap  is  required,  as  the  mucous  surface  speedily  becomes- 
ciitaueous,  and  vice  versa.  The  division  in  the  upper  lip  must  be  treated  in 
the  same  way  as  an  ordinary  hare-lip,  and  unites  without  difficulty,  lessening 
gi-eatly  the  deformity  in  this  part. 

Ala. — When  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound,  one 
of  three  processes  may  be  adopted  to  remedy  the  deformity.  1.  When  a small 
portion  only  of  the  ft-ee  border  of  the  tip  has  been  lost,  an  incision  should  be 
made  (Fig.  G91)  across  the  nose,  and  the  remains  of  the  ala 
and  a portion  of  the  nasal  integument  thus  marked  out  dis- 
sected dowm,  and  attached  to  the  end  of  the  organ.  In  this 
way  a veiy  excellent  result  may  be  obtained. 

2.  If  the  loss  of  substance  be  greater,  a flap  of  skin,  of  the 
proper  shape  to  restore  the  deformity,  may  be  raised  from  the 
cheek,  applied  to  the  previously  pared  edges  of  the  part  re- 
quiring it,  and  fixed  there  by  a few  points  of  fine  suture. 

3.  If  the  loss  of  the  substance  of  the  ala  be  very  consider- 
able, or  if  it  extend  to  a part  of  the  body  of  the  nose,  then  it  is 
more  efficiently  restored  by  bringing  a long  narrow  flap  from 
the  forehead  in  away  that  will  immediately  be  described.  In 
the  majority  of  cases,  the  destruction  of  the  ala  and  of  the 
body  of  the  nose  is  so  considerable,  that  other  plans,  to  be  pre-  jpjg  egi.—Deficiency 
sently  described,  are  required  for  the  repair  of  the  deformity.  ofAiaofXose. 

Entire  Nose. — For  the  restoration  of  the  entire  nose, 
two  procedures  have  been  employed  : viz.,  1,  the  Tagliacotian  Operation  ; 
2,  the  Indian  Operation. 

1.  The  Tagliacotian  Operation  consists  in  taking  the  integument  and 
areolar  tissue  required  for  the  repair  of  the  lost  organ  from  the  inside  of  the 
arm.  Here  a flap  of  sufficient  extent  is  to  be  marked  out  and  dissected  up 
with  its  subjacent  areolar  tissue,  leaving  it  merely  attached  to  the  limb  by  a 
root  at  its  distal  end.  No  attempt  at  fixing  this  flap  to  the  nose  should  be  made 
for  at  least  a fortnight,  diu’ing  which  time  it  should  be  kept  upon  a piece  of 
wet  lint,  and  allowed  to  thicken,  granulate,  and  become  vascular,  so  as  to  fit 
itself  for  adhesion  to  the  new  surface  to  which  it  is  to  be  applied.  The 
remains  of  the  deformed  nose  having  then  been  properly  pared  and  the  flap 
shaped,  they  must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and  fixed 
to  one  another  by  points  of  suture.  The  arm  must  then  be  closely  attached  to 
the  head,  so  as  to  be  as  nearly  as  possible  immovable.  At  the  end  of  about 
ten  days,  when  adhesions  have  taken  place,  the  connecting  medium  may  be  cut 
across,  and  the  part  left  to  be  supported  by  the  vitality  which  it  may  gain 
fi’om  the  new  surface  to  which  it  is  now  attached.  This  process  is  comparatively 
seldom  had  recourse  to,  for  obvious  reasons.  The  uncertainty  of  maintaining 
the  -vitality  in  the  flap,  the  extreme  tediousness  of  the  prolonged  constrained 
position  in  which  it  is  necessaiy  to  keep  tli6  patient,  and  the  great  difficulty  of 
guarding  against  movements  of  the  arm,  especially  during  sleep,  and  which, 
however  slight  and  involuntary,  would  be  sufficient  to  disturb  union  between 
the  opposed  surfaces,  and  occasion  the  failure  of  the  operation,  have  caused 
this  plan  of  procedure  to  fall  into  disuse  ; and  it  is  now,  I believe,  uiiivereallv 
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abandoned  by  Surgeons  in  this  country,  having  been  replaced  l)y  the  more 
certain  procedure,  which  will  now  be  described,  of  borrowing  the  skin  for  the 
new  nose  from  the  forehead. 

2.  The  Indian  Operation,  a knowledge  of  which  was  brought  to  this 
country  by  Carpue  in  1814,  is  extremely  successful  in  its  results,  though 
requiring  a good  deal  of  nicety  for  its  proper  execution.  The  operative  pro- 
cedures required  by  this  method  are  somewhat  complex,  and  may  conveniently 
be  divided  into  three  distinct  stages  : 1,  the  Dissection  of  the  Flap  from 
the  Forehead,  and  its  Attachment  to  its  new  situation  ; 2,  the  Separation 
of  the  Foot  of  the  Flap  where  it  is  turned  down  from  the  Forehead,  and 
the  Formation  of  a proper  Bridge  to  the  Nose  ; 3,  the  Formation  of  the 
Columna  Nasi. 

1.  Formation  and  Attachment  of  the  Flap. — In  the  shaping  of  the 
flap,  care  must  be  taken  that  it  is  of  sufficient  size  ; as  during  the  after-part 
of  the  treatment  it  often  has  a tendency  to  shrivel,  and  more  inconvenience 
usually  results  from  its  not  having  originally  been  made  large  enough,  than 
the  reverse.  The  size  adapted  to  the  particular  face  may  best  be  judged  of 

by  moulding  a thin  piece  of  gutta-percha 
to  the  nose,  then  flattening  it  out  by 
dipping  it  in  hot  water,  and  using  this  as 
the  guide  for  marking  the  outline  of  the 
flap  upon  the  forehead.  This  should  be 
traced  with  tincture  of  iodine,  which  will 
not  be  washed  off  so  readily  as  ink  by  the 
flow  of  blood,  which  is  often  rather  free. 
This  flap  should  be  of  the  shape  in 
Fig.  692,  taking  care  that  it  is  rather 
square  at  the  angles,  and  not  too  much 
rounded  off.  The  size  will  necessarily 
vary  according  to  the  character  of  the 
countenance,  and  the  extent  of  loss  that 
has  to  be  repaired.  When  the  whole  of 
Fig.  *592.— Diagram  in  Rhmopiastic  requires  restoration,  it  is  usually 

necessary  to  make  it  about  two  and  a half 
to  three  inches  in  length,  by  about  the  same  in  width  at  the  broadest  part.  It 
may  either  be  taken  from  the  middle  of  the  forehead,  or  obliquely  from  one  side  ; 
if  the  latter,  the  right  side  is  the  most  convenient.  It  must  now  be  dissected 
off  the  forehead  ; in  doing  this,  care  must  be  taken  to  cut  the  flap  as  thick  as 
possible,  especially  at  its  root  between  the  eyebrows.  It  must  also  be  but 
little  handled,  and,  above  all,  not  pinched,  either  with  Angers  or  forceps. 
The  dissection  should  be  commenced  at  the  root,  so  that  the  outline  may  not 
be  obscured  by  blood  ; and  this  part  should  be  left  long,  in  order  to  admit 
afterwards  of  a very  gradual  and  easy  tAvist.  In  order  to  facilitate  this,  it  is 
desirable  also  to  make  the  incision  on  the  right  side  a little  loAvcr  than  that 
on  the  left.  After  the  flap  has  been  raised  throughout  the  whole  of  its  extent, 
pressure  should  be  applied  to  the  forehead  by  means  of  a sponge,  Avith  a view 
of  an-esting  the  bleeding,  before  the  next  step  is  taken.  This  consists  m 
paring  the  surface  and  edges  of  the  stump  of  the  nose,  and  remoA  ing  tlic 
integuments  from  it  in  such  a AA"ay  as  to  leaA’e  a triangular  law  suifacc.  In 
doing  this  care  must  he  taken — whilst  a good  base  of  attachment  is  left  not 
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Fig.  om.— 
Deiire.ssed  Nose. 


Fig.  (594. — New  Nose,  day  after 
Operation. 


to  remove  the  parts  too  widely,  lest  the  cheeks  should  retract,  and  flatten  out 
the  nose.  The  integuments  also  should  he  dissected  away  in  such  a manner 
as  to  form  a deep  groove  shelving  inwards,  so  as  to  receive  and  hold  the  flap 
more  securely  and  with  less  overlapping  of  the  edges.  The  operation  must 
now  be  discontinued  for  a few  minutes  until  all  bleeding  has  ceased,  and  the 
cut  surlaces  have  become  glazed ; this  point  is  of  great  importance  in  securing 
direct  adhesion,  and  must  be  carefully  attended  to.  The  bleeding  having  been 
arrested  by  exposure  to  the  air,  and  by  the  torsion  rather  than  the  ligature  of 
any  spouting  branch,  the  flap  from  the  forehead  should  be  brought  down  by  a 
twist  from  left  to  right,  and  attached 
by  a few  points  of  fine  suture  on 
each  side  to  the  edge  of  the  incision, 
around  the  nasal  aperture.  A 
pledget  of  soft  lint,  or  wool  greased 
with  carbolic  oil,  should  now  be 
gently  insinuated  under  the  flap, 
the  lower  part  of  the  incision  in 
the  forehead  drawn  together  by  a 
point  of  suture,  but  not  so  as  to 
constrict  the  root  in  any  way,  and 
the  rest  of  the  exposed  surface 
covered  with  some  simple  dressing. 

The  parts  will  then  present  the  ap- 
pearance of  Fig.  694,  taken  from  a 
patient  of  mine  the  day  after  the  operation.  Fig.  693  represents  the  deformity 
• for  which  the  operation  was  performed.  The  patient  should  be  put  to  bed 
with  a piece  of  soft  lint  laid  over  the  whole  of  the  face,  so  as  to  maintain  its 
i ternperature  ; and,  if  it  be  winter,  he  must  be  placed  in  a room  that  is  well 
'.  warmed  day  and  night.  The  diet  for  the  first  few  days  should  be  simple,  but 
abundant,  consisting  chiefly  of  nutritious  slops. 

The  dressings  must  not  be  disturbed  for  three  days  : by  this  time,  if  all  go 
well,  the  flap  will  be  found  somewhat  tumid,  warm,  and  sensitive,  but  pale  in 
•colour.  The  plug  in  the  nose  will  now  require  changing,  lest  it  be  rendered 
■offensive  by  the  discharges ; its  withdrawal  and  the  substitution  of  another 
.must  be  done  with  the  greatest  gentleness,  the  Surgeon  bearing  in  mind  that 
any  undue  pressure  or  traction  may  destroy  adhesions,  and  prove  fatal  to  the 
vitality  of  the  flap.  If  the  sutures  produce  no  irritation,  they  may  be  left 
in  till  the  fifth  or  sixth  day,  by  which  time  adhesion  vdll  be  tolerably 
perfect,  and  they  may  with  safety  be  cut  and  withdrawn.  As  adhesion 
strengthens  and  the  vitality  of  the  flap  imjiroves,  it  must  be  elevated  by 
putting  underneath  it  a larger  plug  of  lint ; for  which,  after  a time,  may  be 
substituted  a small  gutta-percha  tube  moulded  to  the  figure  of  the  inside  of 
the  nose.  Cl'ldema  of  a somewhat  solid  character  is  apt  to  come  on  in  the  flap, 
’giving  it  a white  appearance  ; but  this  is  of  little  moment,  and  will  gradually 
subside  as  the  circulation  through  it  becomes  more  actively  established.  The 
flap  gradually  becomes  thicker  and  firmer,  tlirowing  out  gi’amilations  from  its 
under  surface,  which  eventually  becomes  covered  by  epithelium.  The  wound 
on  the  forehead  must  be  dressed  like  an  ordinary  ulcer,  and  be  well  touched 
with  nitrate  of  silver  from  time  to  time,  to  insure  its  contraction.  It  usually 
cicatrizes  with  great  readinc.ss,  and  leaves  remarkably  little  deformity. 
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2.  Separation  of  the  Root  of  the  Flap. — This  may  be  done  aljout  a 
month  after  the  flap  has  been  fashioned,  Avhen  its  vascularity,  through  its 
lateral  adhesions,  Avill  be  perfected.  The  division  of  the  root  is  best  done  by 
passing  a narrow-bladed  bistoury  under  the  twist,  and  cutting  upwards 
towards  the  eyebrows,  removing  a Avedge-shaped  portion  of  the  soft  parts,  so 
as  to  make  a smooth  and  proper  bridge. 

3.  Formation  of  the  Colnmna  Nasi. — The  addition  of  the  columna  is 
now  all  that  is  Avanted  to  make  the  nose  complete.  This  must  be  made  from 
the  upper  lip,  perhaps  at  the  same  time  Avhen  the  bridge  is  fashioned  ; and  it 


Fig.  695.— Patient  before  Ehinoplastic 
Operation. 


Fig.  696. — Same  Patient  some  months 
after  Operation. 


may  be  cut  and  fixed  in  the  Avay  that  has  been  abfeady  described  in  speaking 
of  the  restoration  of  this  feature,  the  interior  of  the  apex  of  the  new  nose 
haAnng  been  AA’ell  pared  to  receive  it.  The  colmnna  must  be  well  supported 
by  means  of  a narrow  strip  of  plaster  passing  from  one  cheek  to  the  other,  and 
usually  requires  a good  deal  of  fashioning  before  it  is  perfect ; indeed,  this  is 
the  part  of  the  operation  that  I have  found  always  most  troublesome,  and 
requiring  most  attention. 

The  neAV  nose  must  continue  to  be  supported  from  beneath,  for  some  months 
after  its  formation,  by  plugs  of  lint  or  small  gutta-percha  tubes,  as  it  Avill 
evince  a great  tendency  to  contract  and  to  alter  in  its  general  outline  and 
shape ; becoming,  if  the  Surgeon  be  not  careful,  either  depressed  or  dumpy. 
The  sensibility  of  the  neAv  nose  is  entirely  destroyed  for  a time  after  the 
division  of  the  bridge  ; but  it  sloAvly  returns  from  all  sides,  appearing  first  in 
the  neighbourhood  of  the  adhesions  between  it  and  the  cheeks,  then  near  the 
columna,  next  in  the  bridge,  and  thus  the  organ  at  last  has  its  sensation 
restored ; for  this,  hoAvever,  seAnral  months  aauII  usually  be  required,  and  the 
part  in  Avhich  it  returns  last  of  all  is  its  central  portion. 

The  annexed  cuts  (Figs.  G95,  G9())  giA^e  a very  faithful  representation  of  a 
patient  on  AA'hom  I operated,  before  and  after  the  restoration  of  the  lost  organ. 

The  success  of  the  case  Avill  depend  A’ery  greatly  upon  the  minute  attention 
Avhich  the  Surgeon  bestoAvs  on  the  details  of  the  operation,  and  on  the  care 
Avhich  he  takes  in  the  after-treatment.  During  the  operation,  the  chief 
points  to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all 
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, oozing  have  ceased  before  the  cut  edges  arc  brought  into  contact,  and  that 
; no  tension  nor  constriction  be  exercised.  A.  principal  source  of  failure  in 
: the  operation,  or  in  the  result  so  far  as  concerns  the  after-appearance  of  the 

I patient  is  gangrene  of  the  flap,  in  whole  or  in  part,  arising  from  the  root 

I being  too  narrow  or  too  tightly  twisted,  or  from  the  flap  being  too  roughly 

j handled  in  its  dissection.  So  also,  if  it  be  cut  too  small  and  not  pi’operly 

j supported  afterwards,  the  result  will  not  be  very  satisfactoiy.  Other  acci- 

1 dents  occasionally  happen ; thus,  erysipelas  may  occur  early,  destroying 
j the  vitality  of  the  flap,  or  come  on  at  a later  period,  causing  the  new 

I nose  to  slough  under  the  attack  of  inflammation,  which  it  has  not  sufficient 

vitality  to  resist,  as  happened  in  one  of  Liston’s  earlier  cases  ; or  the  new 
nose  may  be  destroyed  by  a return  of  the  lupus  which  proved  destructive  to 
, the  old  one.  Htemorrhage  also  may  occur  from  underneath  the  flap.  In  the 
last  case  operated  on  by  Liston  just  before  his  death,  and  which  was  com- 
pleted by  Morton  at  University  College  Hospital,  hemorrhage  to  the  extent  of 
more  than  a pint  took  place  on  the  ninth  day,  without  any  evident  cause, 
from  under  the  flap,  and  could  be  arrested  only  by  plugging.  Further,  the 
operation  is  not  without  its  dangers.  Dieffenbach  lost  two  patients  out  of 
six  oil  whom  he  operated  in  Paris  ; their  constitutions  having  probably  been 
I in  an  unfavourable  state. 

The  operation  as  just  described  will  usually  be  attended  by  very  satisfactory 
i results.  Of  late  years  some  modifications  have  been  introduced  into  it.  Thus 
I Langenbeck  recommends  that  the  periosteum  should  be  dissected  up  fr'om  the 
I frontal  bone  together  with  the  skin-flap,  in  order  that,  by  the  after-develop- 
I ment  of  osseous  tissue,  a firmer  and  better  organ  should  be  left.  It  has  been 

I feared  by  some  Surgeons  that  exposure  of  the  frontal  bone,  by  stripping 

I off  its  periosteum,  would  jirobably  be  followed  by  necrosis.  Experience  has, 
I however,  shown  that  this  fear  is  groundless,  as,  indeed,  might  have  been 
I inferred  fr’om  analogous  conditions  often  observed  in  injuries  of  the  head, 

I in  which  large  portions  of  the  pericranium  may  be  detached  without  the 

I exposed  bone  losing  its  vitality.  But  it  appears  to  me  that  there  are  more 
I serious  objections  to  “ Osteo-Phinoplasty,”  and  that  it  is  an  unnecessary  com- 
I plication  of  the  operation  to  turn  down  the  pericranium  in  the  nasal  flap, 
I for  two  reasons.  First,  the  pericranium  is  very  firmly  attached  to  the 
I bone,  and  very  loosely  to  the  integumental  structures,  which  glide  over  it. 
I From  the  bone  it  is  not  detached  without  difficulty  and  a certain  amount  of 
I scraping,  by  which  its  vitality  is  likely  to  be  impaired  to  so  gveat  a degree 
I that  it  would  be  of  no  service  as  a bone-producing  organ  in  the  new  nose,  and 
I would  not  improbably,  when  twisted  down,  slough  from  iusufiicient  vascular 
I supply.  Secondly,  even  if  the  pericranial  lining  of  the  new  nose  were  to 
I retain  its  bone-producing  power,  it  seems  to  mo  that  an  osseous  layer  inside 
I that  organ  would  rather  be  a disadvantage  than  of  service,  and  would 
I certainly  expose  it  to  gi'eatcr  risk  of  fr’acture  and  other  injury  than  if  such 
I brittle  material  as  a thin  shell  of  bone  did  not  enter  into  its  composition. 

I The  operation  practised  by  Ollier  appears  to  mo  to  be  less  happy  than 
I many  of  that  excellent  Surgeon’s  suggestions.  It  consists  in  cutting  down 
I the  nasal  process  of  the  superior  maxilla,  and  then  bonding  it  across  so  as 

■ to  form  a kind  of  bridge,  on  which  to  sustain  the  tcgumento-i)cricranial 

■ flap  deflected  from  the  forehead.  But  by  doing  this  the  lateral  sui)i)orts 

I to  the  bridge  of  the  new  nose  are  removed,  and  necrosis  of  the  bent  or  rather 
I R u 2 
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broken  fra^-ment  of  bone,  which  has  actually  occurred,  is  not  an  unlikely 
accident. 

Should  the  operation  fail,  or  if  from  any  reason  it  fs  not  advisable  to 
attempt  it,  the  patient  may  be  fitted  with  a painted  vulcanite  nose,  attached 
to  spectacles,  by  which  the  deformity  is  most  efficiently  concealed. 

Fistulous  Openings  through  the  Nasal  Bones  leadinf^  into  the  in- 
terior of  the  nostrils  are  occasionally  met  with.  Such  apertures  as  these  are, 
perhaps,  best  closed  by  paring-  the  edges,  and  then  bringing  forward  a flap  of 
neighbouring  skin  by  the  gliding  operation.  In  some  cases  of  this  kind,  pro- 
cedures may  be  required,  in  which  the  Surgeon  may  display  much  ingenuity 
and  benefit  his  patient  greatly.  The  cuts  represent  a ca.se  many  years  since 


697.— Opening  into  Anterior  Nares. 


Ffg.  69S. — Opening  into  Anterior 
Nares  closed  by  Operation. 


under  my  care,  before  and  the  day  after  operation,  in  which  a large  aperture 
into  the  side  of  the  nose,  resulting  fr’om  necrosis  of  the  left  nasal  bone  con- 
sequent on  scarlatina  (Fig.  697),  was  successfully  closed  by  a flap  of  skin  taken 
fr’om  the  forehead  by  the  twisting  process  (Fig.  698).  The  patient,  who  was  a 
child  at  the  time  of  the  operation,  has  since  gi’own  into  a comely  woman, 
presenting  scarcely  a trace  of  the  operation. 

Operation  for  Depressed  Nose. — Sometimes  the  nose  is  depressed  and 
flattened  in  consequence  of  the  loss  of  the  cartilages,  vomer,  and  septum, 
though  the  external  parts  remain  entire.  Dieffenbach  has  proposed  a plan  for 
raising  it  by  slitting  it  longitudinally  into  three  pieces  ; dissecting  the  lateral 
slips  from  the  osseous  attachments  ; paring  the  edges  to  such  an  extent  that 
they  overlap,  and  stitching  them  together  ; then  bringing  the  whole  organ 
forwards  by  pushing  long  hare-lip  pins  across  its  base,  so  as  to  elevate  and  narrow 
its  attachments,  which  are  brought  more  into  the  mesial  line.  Fergusson  has 
improved  this  procedure  by  not  slitting  the  nose  down,  but  dissecting  it  away 
from  the  bones  from  within  the  nostril,  and  then  pushing  long  steel-pointed 
silver  needles  across  from  check  to  cheek,  and  twisting  their  ends  over  per- 
forated pieces  of  sole-leather,  through  Avhich  they  had  previously  been  passed, 
thus  bringing  the  whole  organ  bodily  forwards.  The  columna  is  next  fashioned 
in  the  way  which  has  already  been  described  ; and  the  nose  is  completed. 
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Hark-Lip. — By  hare-lip  is  meant  a congenital  perpendicular  fissure  or 
fissures  through  the  upper  lip,  the  result  of  an  arrest  of  development.  A¥ithout 
going  into  the  details  of  the  development  of  the  face,  the  mode  of  origin  of 
hare-lip,  cleft  palate,  and  congenital  transverse  fissure  of  the  cheeks,  or  macro- 
stoma, may  he  made  clear  by  recalling  the  main  features  of  the  process.  The 
face  is  developed  partly  from  a central  process,  the  fr’onto-nasal  jilate,  de- 
scending from  the  front  of  the  cranium  between  the  ocular  vesicles.  From 
this  are  developed  the  prominent  part  of  the  nose,  the  septum  nasi,  the 
columna,  the  central  part  of  the  upper  lip,  and  the  inter-maxillary  bone  with 
the  incisor  teeth.  The  remainder  of  the  face  above  the  line  of  the  lower  jaw 
is  developed  from  a lateral  process  on  each  side,  the  superior  maxillary  plate, 
which  gradually  gi'ows  forwards  till  it  coalesces  with  the  vertical  process  just 
mentioned.  From  these  processes  are  developed  the  cheeks  and  the  whole  of 
the  superior  maxillary  bone,  except  the  part  of  the  palate  corresponding  to  the 
incisor  teeth  which,  as  already  stated,  is  formed  from  the  fronto-nasal  plate. 
The  lower  jaw,  and  the  soft  parts  covering  it,  are  formed  from  similar 
processes,  the  inferior  maxillary  plates  advancing  from  each  side  and  coalescing 
in  the  middle  line.  The  superior  and  inferior  maxillary  plates  coalesce  at 
each  side,  leaving  the  open  space  of  the  mouth  in  the  middle  line.  The  lines  in 
which  these  various  processes  unite  are  roughly  indicated  in  the  diagram  on  p. 
974,  Yol.  I.  The  mode  of  origm  of  the  various  deformities  of  the  face  is  therefore 
evident.  If  one  maxillary  plate  fails  to  unite  vdth  the  naso-frontal  in  front, 
a cleft  will  be  left  through  the  upper  lip  on  one  side  of  the  middle  Mne,  forming 
a single  hare-lip.  If  both  plates  fail  to  unite  a double  hare-lip  results,  and 
the  intermaxillaiy  bone  may  be  left  adherent  to  the  tip 
of  the  nose  and  septum  nasi.  If  at  the  same  time  the 
development  of  the  naso-frontal  process  is  arrested,  we 
get  the  rare  condition  of  a wide  gap  in  the  middle  line 
with  absence  of  the  incisor  portion  of  the  superior 


Fig.  700. — Ordinary  Double  Fig.  701. — Ordinary  Double 

Hare-lip.  Hare-lip.  Side  View. 

riorly,  cleft  paiate  results,  the  fissure  being  single,  and  in  the  middle  line  as 
far  as  the  posterior  part  of  the  premaxillary  bone.  If  the  arrest  of  develop- 
ment is  more  complete,  the  fissure  may  extend  to  the  lip,  deviating  in  front 
from  the  middle  line  as  it  passes  between  the  main  part  of  the  superior 
maxillary  and  the  pre-maxillary  bone.  If  both  sides  fail  to  unite  coin])letelv 
the  fissure  is  single  behind  and  double  in  front,  passing  on  each  side  of  the 


maxilla.  If  the  anterior 
parts  unite  but  develop- 
ment is  arrested  poste- 


Fig.  090. — Single  Hare-lip. 
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intermaxillaiy  bone.  Tn  exceedino-ly  rare  cases  the  fissure  of  the  hare-lip  has 
been  seen  exteiidin»-  upwards  on  one  side  of  the  nose  towards  the  eye. 
Macrostoina  or  congenital  transverse  fissure  of  the  cheeks  results  from  arrested 
union  of  the  superior  and  inferior  maxillary  plates. 

Single  Hare-lip  is  by  far  the  most  common  deformity  (Fig.  C99).  In  it 
the  mesial  side  of  the  gap  is  usually  rounded ; the  outer  edge  is  flattened ; and 
the  frmnum  at  the  angle  is  long  and  subcutaneous.  It  most  frequently,  so  fai’ 
as  I have  observed,  occurs  upon  the  left  side.  When  double  (Figs.  700,  701), 
the  fissure  is  often  deeper  on  one  side  than  on  the  other,  and  usually  extends 
into  the  nostril,  and  is  associated  with  cleft  palate ; though  sometimes  it  stops 
short  of  this.  In  these  cases  the  nose  is  usually  flattened  and  expanded,  and 
between  the  fissures  there  is  always  a central  or  median  lobule,  consisting  of 
the  intermaxillary  bones  in  a rudimentary  condition ; to  this  a triangular 
labial  nodule  is  commonly  attached.  In  many  cases  this  is  j^ushed  forwards, 
and  tilted  on  its  base,  so  that  the  alveolar  border  projects  forwards.  Some- 
times the  projection  is  so  considerable  that  it  is  attached  to  the  ti]D  of  the 
nose. 

Median  fissure  is  so  rare  that  there  are  scarcely  any  authentic  cases  of  it 
in  the  records  of  surgery.  Delahaye,  however,  mentions  one  instance  of 

mesial  fissure  of  the  upper  lip  with  two  lateral 
fissures,  and  Nicati  has  described  one  in  the  lower 
lip,  the  only  case  of  the  kind  that  I have  met  with 
on  record. 

The  fissure,  when  single,  may  be  confined  to  the 
lip ; but  in  the  majority  of  cases  it  extends  to  the 
alveolus  of  the  upper  jaw,  giving  rise  to  a deep 
notch  between  the  outer  incisor  and  the  canine 
tooth.  When  it  is  double,  the  four  incisors,  usually 
imperfectly  and  irregularly  developed,  are  included 
in  the  central  intermaxillary  tubercle.  Meckel  and 

Fig.  702. -Skeleton  of  Jaw  in  Nicati  have  described  a rare  form  of  hare-lip,  in 
Doubie  Hare-bp,  and  Cleft  Palate,  -^rhich  the  fissui’e  coiTespoiids  to  the  line  of  junction 

between  the  central  and  lateral  incisors.  In  many 
cases  the  fissure  extends  back  into  the  palate ; this  more  frequently  happens 
when  the  hare-lip  is  double,  and  in  these  cases  every  variety  of  palatal 
deformity  is  met  with  (Fig.  702). 

Age  for  Operation. — The  cure  of  hare-lip  can  be  effected  only  by  a properly 
conducted  operation.  In  the  performance  of  this,  the  first  point  that  has  to 
be  determined  is  the  age  at  which  it  should  be  done.  On  this  there  has  been, 
and  is  still,  a good  deal  of  difference  of  opinion.  Surgeons  generally  are,  how- 
ever, I think,  agreed  that  it  is  better  not  to  perform  the  operation  during  den- 
tition ; at  all  events  not  during  the  cutting  of  the  incisor  teeth,  when  there  is 
much  local  excitement  and  general  irritability  of  the  nervous  system  ; but  they 
are  not  agreed  as  to  whether  it  should  be  done  before  or  after  dentition.  In 
support  of  the  opinion  that  it  is  more  prudent  to  wait  until  after  this  period,  it 
is  alleged  that  very  young  infants  are  especially  liable  to  convulsions ; that  the 
performance  of  operations  on  them  is  troublesome ; and  that  it  interferes  with 
suckling.  These  statements,  however,  are  not  supported  by  what  we  meet 
with  in  practice.  There  is  no  evidence  to  show  that  there  is  any  danger  in 
operating  during  early  infancy  ; on  the  contraiy,  very  young  children,  those 
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but  a few  weeks  or  moimths  old,  bear  oi)erations  remarkably  well.  1 have 
repeatedly  operated  at  these  tender  ages,  not  only  for  hare-lip,  but  for  hernia, 
the  removal  of  tumours  and  nmvi,  the  division  of  tendons,  &o.,  and  have  never 
seen  any  bad  result  follow.  Besides  this,  the  performance  of  the  operation  is 
easier  at  a very  early  age  than  when  the  child  has  reached  its  first  or  second 
year  ; when,  its  intelligence  being  more  developed,  it  knows  what  it  has  to 
Slitter,  and  screams  and  struggles  more  than  a very  young  infant  docs,  when- 
ever it  sees  the  Surgeon,  or  when  he  makes  an  attempt  to  examine  the  wound 
or  dressings.  After  the  operation,  also,  the  child  will,  when  young,  take  to 
the  breast  without  difficulty  and  with  the  greatest  avidity.  The  act  of  suction 
is  advantageous,  as  in  it  the  sides  of  the  incision  are  more  closely  compressed 
and  brought  together.  At  very  early  ages,  union  of  the  wound  takes  place 
with  great  readiness  and  solidity  ; and,  as  no  time  has  been  given  for  the  rest 
of  the  features  to  become  distorted,  there  will  not  be  that  permanent  flattening 
and  deformity  of  the  face  which  is  apt  to  continue  after  the  hare-lip  is  cured, 
if  the  operation  be  deferred  to  a more  advanced  age.  For  these  various 
reasons  I agree  Avith  Dubois,  Fergusson,  and  Butcher,  that  the  operation  had 
best  be  performed  early  ; if  possible,  at  about  the  sixth  week  after  birth,  or 
from  that  to  the  third  month,  Avhich  may,  I think,  be  considered  the  time  of 
election  for  this  procedure.  At  this  time  the  vitality  of  the  child  is  good,  and 
the  tissues  are  not  so  lacerable  as  at  an  earlier  age.  The  operation  may  safely 
be  performed  at  a much  earlier  period  in  single  than  in  double  hare-lip  : and 
the  greater  the  deformity,  the  more  marked  the  intermaxillary  projection,  the 
wiser  will  it  be  to  defer  operation,  which  not  only  becomes  increasingly  severe 
with  the  extent  of  the  deformity,  but  after  the  performance  of  which  the 
traction  on  the  pins  becomes  too  great  for  the  tender  tissues  to  sustain. 
Should  circumstances  require  it,  however,  the  operation  might  be  done  at  a 
much  earlier  period  than  that  advised  above.  Thus,  at  the  urgent  solicita- 
tions of  the  parents,  I ha\’e  performed  it  within  the  first  twenty-four  hours 
after  birth,  and  several  times  during  the  first  "week.  But  in  these  very  early 
days  of  life  the  operation  is  not  without  danger  ; the  vitahty  of  the  child  is 
often  feeble,  it  suffers  greatly  from  the  loss  of  even  a very  small  quantity  of 
blood,  and  the  tissues  are  so  lacerable  that  there  is  great  danger  of  the  pins  or 
stitches  cutting  out.  I would  therefore  not  advise  its  performance  then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  undertaken  unless  the  health  be  good  ; 
and  certainly  not  if  the  child,  at  Avhatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip. — In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be  kept  in  view  : 1.  The  procuring  of  Union  by  First 
Intention  of  the  cut  edges  of  the  fissure ; 2.  The  Prevention,  as  far  as  possible, 
of  Defonnity  during  the  process  of  union  ; and,  3.  The  Avoidance  of  all 
Traction  on  the  line  of  incision  that  may  interfere  with  these  results. 

These  principles  of  treatment  are  can’ied  out  by  paring  the  edges  of  the 
fissure  freely,  bringing  them  together  by  means  of  the  twisted  or  interrupted 
suture,  and  taking  oft'  all  tension  by  means  of  strips  of  plaster  and  the  cheek- 
compressor.  The  American  “ rubber-jdaster  ” will  be  found  invaluable.  But 
the  details  of  the  treatment  vary  so  much,  according  as  the  fissure  is  single  or 
double,  or  complicated  by  more  or  less  projection  of  the  intermaxillajry 
portion,  that  the  steps  of  each  operation  require  to  be  separately  described. 
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Single  Hare-lip.— llie  operation  for  single  hare-lip  is  performed  in  the 
following  way.  The  child  having  been  well  pinned  in  a jack-towel  that 
swathes  it  tightly,  the  Surgeon,  sitting  dowji,  ])laces  his  feet  on  a stool  so  as 
to  raise  them  ; and,  covering  his  knees  with  a piece  of  mackintosh  cloth, 
holds  the  child’s  head  firmly  between  them.  Bleeding  from  the  coronary  artery 
of  the  lip  may  be  prevented  (Fig.  703),  either  by  an  assistant  or  the  Surgeon 
grasping  the  lip  between  his  forefinger  and  thumb,  or  by  compressing  the  lip  with 
the  little  contrivance  here  figured,  which  consists  of  ordinary  ring-forceps 
converted  into  a compressor  by  having  a vulcanized  India-rubber  ring  sli])ped 
over  the  handles.  This  will  be  found  to  be  invaluable  in  many  operations 

about  the  face  and  jaws.  The  lower  this  ring  is  drawn 
down,  the  tighter  will  the  forceps  grip.  The  Surgeon 
first  freely  divides  the  frmnum  and  all  membranous  con- 
nections between  the  angle  of  the  cleft  and  the  gum  of 
the  u]3per  jaw,  and  then,  putting  the  lip  on  the  stretch 
by  seizing  the  extreme  edge  of  the  cleft  with  a pair  of 
artery-forceps  or  a tenaculum,  he  pares  the  edges  of  the 
cleft  by  transfixion  with  a narrow -bladed  bistomy,  or  fine 
scalpel,  from  above  downwards,  first  on  one  side,  then  on 
the  other  ; taking  care  that  the  incisions  unite  neatly 
and  cleanly  above  the  upper  angle  of  the  fissure,  which 
must  be  well  cut  out  ; and  that  they  extend  sufficiently 
far  outwards  to  cut  away  the  rounded  portion  of  the 
prolabium  which  forms  the  side  of  the  base  of  the  fissure. 
The  incision  on  each  side  must  be  curved  with  the  con- 
cavity towards  the  fissure  (Fig.  708),  so  that  by  bringing 
the  two  curves  into  a straight  line  a slight  projection  of 
the  prolabium  at  the  point  of.  miion  shall  be  produced 
If  this  be  not  done  a notch  will  be  left  when  the  lip  is 
healed.  Care  should  be  taken  that  enough  is  cut  away  ; 
there  is  more  danger  usually  of  taking  too  little  than  too  much. 

Fine  hare-lip  pins,  made  of  soft  iron  wire,  with  hardened  points,  should 
then  be  deeply  introduced  through  the  lip  from  one  side  of  the  fissure  to  the 
other.  The  pins  should  be  entered  at  about  a quarter  of  an  inch  from  the 
pared  edge  on  one  side,  and  brought  out  at  a corresponding  point  on  the 
other  ; care  being  taken  that,  though  they  are  passed  deeply,  the  mucous 
membrane  is  not  transfixed  : if  it  be,  it  will  be  doubled  into  the  wound,  and 
thus  interfere  "with  union.  Two  pins  are  usually  required  ; if  the  child  be 
some  years  old,  and  the  fissure  very  long,  three  may  be  used.  The  lower  pin 
should  be  introduced  first  underneath  or  through  the  cut  coronary  artery,  in 
such  a way  that  its  pressure  may  stop  the  bleeding  from  this  vessel,  which  is 
often  rather  free  : in  passing  this  pin,  great  care  should  be  taken  to  bring  the 
opposite  sides  of  the  fissure  well  into  contact,  so  as  to  be  on  a level  below,  that 
no  irregularity  may  be  left  in  the  prolabium.  The  twisted  suture  is  then 
applied  in  the  usual  way  (Fig.  704),  first  round  the  lower  pin,  and  then  round 
the  upper  one  (separate  threads,  however,  being  used  for  each)  ; and  lastly, 
the  two  are  united  by  a few  cross  turns,  so  as  to  press  down  and  support  the 
whole  length  of  the  fissure  (Fig.  705).  In  applying  the  twisted  suture  the 
Surgeon  must  be  careful,  whilst  drawing  the  edges  closely  into  apposition,  not 
to  apply  the  threads  too  tightly,  lest  sloughing  result);  and  in  crossing  them 


Fig.  703. — Elastic  Com- 
pressor aj^plied  over 
Coronary  Arteiy. 
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from  one  pin  to  the  other,  great  caution  must  he  used  not  to  draw  the  two 
pins  together  horizontally,  lest  puckering  of  the  line  of  union  take  place. 
The  pins  are  then  eut  short,  the  whole  is  coated  with  a layer  of  collodion,  and 
a piece  of  plaster  is  put  under  the  ends  of  the  pins  to  prevent  excoriation  ol 


the  skin.  In  addition  to  the  pins  and  twisted  suture,  I invariably  introduce 
one  point  of  interrupted  suture  through  the  mucous  membrane  of  the  lower 
part  of  the  fissure,  just  inside  the  mouth  ; and  I look  upon,  this  as  of  great 
importance  in  preventing  the  notching,  which  is  otherwise  very  apt  to 
occur,  in  consequence  of  that  portion  of  the  incision  between  the  lower  pin 
and  tlie  edge  of  the  lip  being  kept  open  by  the  child  in  sucking,  or  protruding 
its  tongue  against  it.  At  the  end  of  from  72  to  9G  hours,  according  to  the 
age  of  the  child,  the  pin  should  be  withdrawn,  or  it  may  be  removed  by 
a gentle  rotatory  movement,  in  such  a way  that  the  cut  end  does  not 
tear  or  lacerate  the  aperture  in  the  lip.  The  threads,  matted  together 
with  exudation  and  a little  blood,  form  a good  crust,  which  may  be  left 
on  for  two  or  three  days  longer,  and  then  allowed  to  separate  of  itself  ; the 
less  any  crusts  that  form  over  the  line  of  incision  are  interfered  with, 
the  better  will  the  result  usually  be.  The  lip  may, 
if  thought  desirable,  be  supported  by  a strip  of 
American  rubber  or  other  adhesive  plaster,  which 
should,  indeed,  be  continued  for  about  a fortnight 
after  the  operation,  so  as  to  prevent  stretching  of 
the  cicatrix  and  notching  of  its  lower  part.  The 
point  of  interrupted  suture  may  be  left  in  for  about 
four  days.  It  sometimes,  though  rarely,  happens  in 
single  hare-lip  that  the  intermaxillary  portion  is  so 
large  and  projecting,  that  there  is  difficulty  iii  bring- 
ing the  lateral  segments  together  over  it.  Should 
this  be  the  case,  the  better  plan  is  to  notch  it  at  its 
alveolar  border  on  the  side  that  is  not  fissured,  and 
then  to  break  it  back  so  a.s  to  remove  all  projection, 
and  the  child  restless,  so  that  there  is  danger  of  the  parts  being  dragged  upon 
during  its  screaming  or  crying,  it  is  a very  good  plan  to  apply  the  spring 
cheek-compressor,  invented  by  Hainsby,  here  represented  slack  (Fig.  700).  It 
must  fit  the  child  accurately,  and  commonly  requires  to  bo  made  specially  for 
the  case.  If  it  is  not  obtainable  the  cheeks  may  be  drawn  together  by  a juece 
of  muslin  cut  so  as  to  form  a large  rounded  piece  in  each  cheek  connected 
l)y  a narrow  strij)  over  the  bp.  This  must  be  applied  while  the  cheeks  arc 
pressed  together  with  the  fingers  and  sealed  down  with  collodion.  Amcricau 
rubber-plaster  may  be  applied  in  the  same  way. 

AVhen  the  fiasure  does  not  extend  through  the  lip  the  operation  recom- 


Fig.  70(5. — Hare-lip : Siiring 
Check-comiiressor. 


If  the  fissure  be  wide 
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mended  by  Nelafcon  will  be  found  to  <,nve  most  excellent  results.  The  mode 
of  i^erforming’  it  is  fully  explained  by  the  accompanying  figures. 

Double  Hare-lip. — The  operation  for  double  hare-lip  is  i)erformed  on  the 
same  principle  as  that  for  the  single  form  of  the  disease,  viz.,  of  procuring 


union  by  adhesion  between  the  opposite  surfaces.  The  difference  in  the 
operations  consists  chiefly  in  dealing  with  the  intermediate  portion  of  the  lip 
and  alveolus  (Fig.  708).  The  management  of  the  intennaxillary  process  must 
vary  according  to  its  size  and  degree  of  projection.  If  it  be  small  and  rudi- 
mentary, or  fixed  to  the  tij^  of  the  nose,  as  in  Fig.  709,  it  should  be  cut  off 
with  bone-niiDpers,  as  it  would  j)revent  the  lateral  segments  from  coming  into 
proper  apposition.  Most  commonly,  when  this  is  done,  there  is  free  and  even 

dangerous  bleeding  from  a dental  artery  deep  in  the 
bone,  which  may  require  to  be  touched  Avith  a red- 
hot  needle  or  . wire  before  the  hgemorrhage  from  it 
will  cease.  If  the  central  intermaxillary  portion  be 
large  and  projecting,  it  may  be  bent  or  broken 
back  by  strong  forceps  covered  with  vulcanized 
India-rubber.  Fergusson,  however,  pointed  out 
that  if  this  be  done  the  incisor  teeth  contained  in 
the  intermaxillary  portion  will,  if  they  develope  at 
all,  project  backwards  into  the  roof  of  the  mouth, 
as  the  bone  is  not  pushed  into  its  normal  situation, 
but  rather  rotated  on  its  transverse  axis,  the 
slender  neck  attaching  it  to  the  vomer  being  bent 
upon  itself.  He  was  of  opinion  therefore  that  in  all 
cases  it  is  better  to  remove  the  bone  than  to 
attempt  to  force  or  bend  it  into  a new  position.  If 
it  be  large  and  not  projecting,  the  soft  parts  should 
be  well  pared  on  each  side,  and  transfixed  by  the 
hare-lip  pins,  and  thus  be  interposed  between  and 
united  to  the  pared  lateral  surfaces ; indeed,  it  is 
always  advisable  not  to  remove  this,  unless  it  be 
awkwardly  situated,  as  in  Fig.  709.  When  it  is 
left,  though  the  union  may  not  appear  quite  so  perfect  and  unifonn  as 
it  would  if  the  lateral  halves  had  been  directly  united,  yet  eventually  the 
case  will  turn  out  better  ; the  central  portion  becoming  developed,  and 
forming  the  natural  mesial  projection  of  the  lip,  which  is  lost  when  the 
lateral  halves  are  directly  united.  In  some  of  these  cases  great  nicety  is 
required  in  planning  the  incisions,  and  in  the  introduction  of  the  sutures. 
The  central  portion  is  most  advantageously  pared  in  a somewhat  convex 
manner,  so  that  the  freshly  cut  edges  of  the  laterid  halves  arc  more 


JFig.  70S.  — Operation  for 
Double  Hare-lip.  Right  side 
of  Li])  drawn  down  by  Spring- 
hook  Forceps:  long  narrowKnife 
entered  at  angle  : dotted  line 
shows  direction  of  the  Incisions. 
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accurately  fitted  upou  it.  Should,  as  often  happens  in  single  as  well  as  in 
double  hare-lip,  one  of  the  lateral  segments  be  tied  down  to  the  gum  and 
alveolus  by  a doubling  of  mucous  membrane,  this  must  be  freely  divided,  and 
the  portion  of  lip,  with  perhaps  the  coi'respondiiig  ala  of  the  nose,  freely 
dissected  up  from  the  osseous  structures,  so  as  to  admit  of  its  being  moved 
forwards  without  too  much  traction  being  put  upon  it. 

In  those  cases  in  which  the  intermaxillary  portion  is  projecting,  and  attached 
to  and  fused  with  the  columiia  of  the  nose,  as  in  Figs.  709  and  710,  I have 
performed  the  following  operation  with  great  success. 

1.  The  triangular  flap  of  skin  covering  the  intermaxillary  portion  is  dis- 
sected up  as  thick  as  possible.  2.  The  intermaxillary  process  is  then  cut 
away  at  its  root,  which  is  small  and  pedunculated,  with  a pair  of  scissors. 


Fig.  700. — Double  Hare-lip:  Inter- 
inaxillarj-  Portion  fixed  to  Nose. 


Fig.  710.  —Double  Hare-lip  : Projecting  Inter- 
maxillary Portion. 


3.  The  edges  of  the  lateral  fissures  are  then  pared  in  the  usual  way.  4.  The 
■free  lower  margins  of  the  pared  edges  are  brought  together  by  one  hare-lip 
■ pin  and  twisted  suture.  5.  The  leaf-shaped  flap  is  then  laid  down  in  the 
rtriangular  hollow  left  above  the  pin,  and  retained  there  by  one  or  two  points 
';of  silver  suture  on  each  side,  the  gap  being  thus  completely  filled  up  by  it. 

Treatment  by  Simple  Suture. — During  several  years  I have  been  in  the 
■habit  of  treating  hare-lip  of  all  kinds,  double  as  well  as  single,  with  the  simple 
•nterrupted  suture  alone,  without  using  any  pins.  I have  in  this  way  treated 
Host  successfully  many  cases  in  children,  whose  ages  have  varied  from  a few 
days  to  four  years,  with  most  satisfactory  results,  and  with  less  marking  of  the 
lip  than  I have  ever  seen  attend  union  by  moans  of  the  twisted  suture.  I 
prefer  the  simple  to  the  twisted  suture  as  being  equally  safe,  more  simple, 
md  followed  by  less  scarring  of  the  lip,  provided  the  case  be  not  too  com- 
plicated, nor  associated  with  very  wide  fissure  in  the  palate,  or  with  great 
rprojection  of  the  intermaxillary  bones.  In  these  circumstances,  the  pins 
ihould  be  preferred. 

When  the  fissure  is  single,  the  edges,  having  been  pared  in  the  usual  way, 
ihould  be  brought  together  by  two  points  of  suture  ; the  first  passed  deeply 
lear  the  free  edge,  and  in  such  a way  as  to  compress  the  cut  coronary  artery  ; 
he  other  nearer  the  na.sal  angle.  These  sutures  should  be  of  thick  well- 
waxed  dentist’s  twist  that  will  not  cut  out  too  readily,  or,  what  is  better,  of 
iilver  wire.  A point  of  fine  interrupted  suture  should  then  be  inserted  through 
he  mucous  membrane  inside  the  lip.  The  lip  may  then  be  siijiported  by 
wo  naiTow  strips  of  plaster,  one  placed  between  the  sutures,  the  other  between 
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the  upper  suture  mid  tlie  uose.  Ou  the  third  day  tlie  upper  suture  should 
be  taken  out,  but  tlie  lower  one  may  be  left  in  for  a day  or  two  longer,  when 
it  and  the  one  through  the  mucous  membrane  may  be  remo\'ed  together, 
unless  the  latter  have  already  cut  its  way  out.  If  silver  wire  sutures  Ix; 
used,  they  may  be  left  in  for  six  or  seven  days  without  ]jroducing  irritation. 
The  lijj  must  then  be  supported  for  a few  days  with  a sti’ip  of  plaster. 

In  the  case  of  double  hare-lip  the  same  plan  is  to  be  adopted,  first  on  one 
side,  then  on  the  other  ; but  here,  as  the  gaps  are  wider,  and  the  tension,  more 
particularly  when  the  intermaxillary  prominence  is  very  projecting,  is  apt  to 
be  considerable,  it  is  necessary  to  support  the  cheeks,  and  thus  to  prevent 
undue  traction  on  the  stitches,  by  means . of  the  cheek-compressor  (Fig.  700) 
or  properly  applied  plaster.  In  this  way  all  risk  of  the  stitches  cutting  out 
before  union  is  completed  is  avoided  ; an  excellent  and  solid  union  Avill  speedily 
be  obtained  even  in  cases  of  double  hare-lip,  with  some  intermaxillary  projec- 
tion and  fissured  palate. 

The  operation  occasionally  fails.  The  j)robability  of  the  occurrence  of  such 
an  untoward  event  is,  however,  greatly  diminished  by  the  use  of  the  cheek- 
compressor.  It  may,  however,  happen  either  in  consequence  of  the  child’s 
health  being  in  an  unsatisfactory  state,  so  as  to  prevent  imion  by  the  firet 
intention  ; or  in  consequence  of  the  pins  having  been  withdrawn  too  early, 
before  secure  cohesion  has  been  effected.  In  such  circumstances  as  these, 
an  attempt  might  be  made  to  unite  the  granulating  edges  by  the  re-introduc- 
tion of  the  pins  or  sutures,  and  by  firmly  fixing  the  lip  by  means  of  the  cheek- 
compressor  or  plaster  applied  as  above  described.  Such  attempts,  however, 
rarely  succeed  ; should  they  not  do  so,  it  Avill  usually  be  found  most  prudent 
to  wait  at  least  a month  before  taking  any  further  steps,  and  then  to  pare 
the  edges  afresh  and  repeat  the  original  operation. 

Congenital  Transverse  Fissures  of  the  Cueeks,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up  towards  the 
malar  bone,  are  occasionally  met  with,  and  have  been  specially  described  by 
Klein  and  Kicati.  Their  mode  of  origin  has  been  already  referred  to  (p.  GlI). 
In  these  malformations,  which  are  of  extremely  rare  occurrence,  the  ear  on 
the  affected  side  is  imperfectly  developed.  As  has  been  observed  by  Fergusson, 
the  tragus  is  detached  from  the  auricle,  and  is  fixed  to  the  cheek,  where  it 
forms  a small  lobulated  appendage.  The  external  ear  generally  is  malformed, 
the  helix  being  twisted  and  curled  inwards.  These  malformations  require  to 
be  treated  on  exactly  the  same  principles,  and  with  the  same  attention  to 
details,  as  hare-lip  ; union  between  the  pared  edges  being  effected  by  means 
of  hare-lip  pins  and  the  twisted  suture. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  epithelioma,  by  cutting  out  a V'Shaped  piece 
of  the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together 
the  opposite  sides  of  the  incision  by  hare-lip  pins.  These  operations  have 
already  been  described  and  figured  at  p.  559,  Yol.  II.  We  shall  consider  here 
those  cases  in  which  it  becomes  necessary  to  repair  more  or  less  extensive  loss 
of  substance  in  the  labial  structures.  The  restoration  of  a portion  of  the  lip 
that  has  been  destroyed  by  accident  or  disease,  is  not  so  readily  effected  as 
that  of  the  nose  ; yet  a good  deal  may  be  done  to  remove  the  deformity,  dbc 
plan  originally  iTitroduced  by  Chopart  consists,  when  it  is  the  loNver  lip  that  is 
deformed,  in  carrying  an  incision  each  side  of  the  diseased  portion  of  the  lip 
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vertically  dowuAvards  below  the  jaw,  for  a «;rcater  or  less  distance  according  to 
the  amount  to  be  removed,  even  if  necessary  as  far  as  the  hyoid  bone.  The 
diseased  part  of  the  lip  is  then  removed  by  a transverse  incision  below  it. 
The  square  flap  marked  out  by  the  two  vertical  incisions  is  then  detached 
from  above  downwards.  It  is  then  brought  up,  and  fixed  to  the  pared  edges 
of  the  remaining  portion  of  the  lip  by  points  of  suture  ; the  head  being  kept 
properly  inclined,  in  order  to  prevent  undue  tension.  After  sufficient  union 
has  taken  place  to  preserve  the  vitality  of  the  flap,  its  lower  attachment  may 
be  divided.  This  operation  is  not  usually  very  satisflictory  in  its  results,  as 
the  new  flap  is  apt  to  become  cedematous  and  inA'erted  at  the  edge,  or  the 
flow  of  saliva  may  interfere  with  proper  union.  In  those  cases  in  Avhich  the 
greater  portion  of  the  lower  lip  has  been  excised  for  cancerous  disease  affecting 
its  upper  margin,  another  procedure  for  the  restoration  of  the  deformity 
consists  in  a modification  of  the  iflan  recommended  by  Serres ; and  from  this  I 


have  derived  excellent  results,  as  in  the  case  Avhich  is  here  represented  (Fig. 
711).  The  object  of  the  operation  is  to  raise  the  lower  lip  to  a level  with  the 
incisor  teeth.  An  incision,  about  three-quarters  of  an  inch  in  length,  is  made 
directly  outwards  from  the  angle  of  the  mouth,  on  each  side,  into  the  cheek  ; 
: from  the  extremity  of  this,  a cut  is  carried  obliquely  dowmvards  on  to  the 
upper  margin  of  the  lower  lip,  so  as  to  excise  the  included  triangular  piece  ; 
the  lower  lip  is  then  dissected  away  from  the  jaw,  from  the  inside  of  the 
: mouth,  and  a V-s^^^-ped  piece  is  taken  out  of  its  centre.  By  means  of  a hare- 
i lip  pin  on  each  side,  and  a point  of  suture,  the  incisions  in  the  angle  of  the 
mouth  are  brought  accurately  together  ; and  in  the  same  way  the  vertical  one, 
in  the  centre,  is  united  (Fig.  712).  In  this  Avay  the  whole  of  the  lower  lip  is 
raised,  and  brought  more  forwards.  If  care  have  been  taken  in  removing  the 
cancer  from  the  edge  of  the  lip,  to  leave  the  mucous  membrane  rather  long 
(which  may  always  be.  done,  when  the  skin  is  affected  to  a greater  extent  than 
it),  a good  prolabium  may  be  formed,  and  the  restoration  effected  with  but 
little  deformity. 

Buchanan,  of  (xla.sgow,  as  far  back  as  1841,  published  an  account  of  a 
method  for  restoring  the  lower  lip  Avhen  affected  by  extensive  cancerous 
disease,  which  leaves  most  satisfactory  results.  The  accompanying  figures 
illustrate  the  kind  of  case  in  which  Buchanan’s  operation  is  applicable,  the 
lines  of  incision  required,  and  the  appearance  presented  by  the  chin  and  lip 
after  the  disease  has  been  removed,  and  the  flaps  brought  into  proper 
apjxjsition. 

The  steps  of  the  operation  are  simple,  and  the  result  is  excellent.  The 
diseased  part  of  the  lower  lip  is  first  removed  by  nii  elliptical  incision 
(Fig.  713,  A B a).  An  incisioii,  b c,  is  then  earned  downwards  and  outwards 
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oil  each  side  of  the  chin  ; and  another  incision,  c D,  upwards  and  outwards 
parallel  to,  and  corresponding  in  length  to,  A b.  The  flaps  formed  by  these 
incisions  are  represented  in  Fig.  714.  They  are  detached  from  their  subjacent 
connections ; and  the  Avhole  is  raised  upwards,  so  that  the  curved  incision,  a b, 


Fig.  713. 


Fig.  714. 


Fig.  715. 


Buchanan’s  Operation  for  the  Restoration  of  the  Lower  Lip. 


comes  into  a horizontal  line,  and  is  made  to  constitute  the  margin  of  the  new 
lip  ; the  secondary  incisions,  b c,  coming  together  in  a vertical  direction,  iu 
which  they  are  retained  by  twisted  and  interrupted  sutures  (Fig.  715). 

Syme  recommended  a somewhat  different  mode  of  operating.  Instead  of 
the  incisions  c d being  made,  those  marked  b c are  carried  onwards  for  some 
distance  in  a direction  curving  downwards  and  outwards,  so  that  they  ter- 
minated below  the  angles  of  the  jaw.  The  flaps  so  formed  are  raised  and 
united  in  the  middle  line,  as  in  Buchanan’s  operation,  the  A-shaped  portion 


Fig.  716. — Sjune’s  metliocl  of  restoring  the 
Lower  Lip.  Lines  of  Incision. 


Fig.  717. — Synie’s  method  of  restoring  the 
Lower  Liin  Operation  completed. 


of  skin  above  the  chin  serving  to  maintain  them  in  position  and  prevent  their 
sliding  downwards.  The  long  curved  incisions  enable  this  to  be  done  by 
merely  stretching  the  convex  edges  of  the  flaps,  without  sufficiently  displacing 
them  to  prevent  their  readily  meeting  the  concave  edges  of  intervening  skin, 
and  being  united  to  them  by  sutures.  ISTo  surface  is  therefore  left  to  granu- 
late, and  the  whole  wound  heals  by  the  first  intention. 

In  performing  this  operation  it  is  essential  to  success  that  the  incisions 
should  be  sufficiently  free,  so  that  the  flaps  may  be  brought  into  position 
without  tension.  If  the  chin  be  removed  as  well  as  the  lower  lip,  it  becomes 
very  difficult  to  restore  the  loss,  as  there  is  no  fixed  point  below  to  support 
the  new  lip,  which  consequently  tends  to  sink  downwards. 
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PLASTIC  SURGERY  OP  THE  PALATE. 

Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvula  : 

1 thus  the  uvula  alone  may  be  bifid  ; or  the  cleft  may  extend  through  the  greater 
part  or  the  whole  of  the  soft  palate  ; or  the  hard  palate  may  be  divided  as 
well  (Fig.  TIS)  ; and,  lastly,  the  separation  may  extend  forwards  to  the 
integummits  of  the  hice,  producing  single  or  double  hare-lip  (Fig.  702).  The 
soft  palate  and  uvula  are  not  uufrequently  cleft  without  the  hard  palate  being- 
divided  ; and,  in  some  very  rare  cases,  the  lip  and  the  hard  palate  are  fissured 
' without 'the  soft  being  cleft.  The  mode  of  origin  of  these  deformities  has 
, already  been  described  (p.  013). 

> These  malformations  necessarily  give  rise  to  great  inconvenience,  by 
interfering  with  deglutition,  and  rendering 
■ speech  nasid  and  imperfect.  During  the 
swallowing  of  fluids,  there  is  a tendency  to  re- 
gurgitation through  the  nose,  though  this  is 
occasionally  prevented  by  the  approximation  of 
the  edges  of  the  fissure  in  the  soft  palate. 

An  infant  born  with  a cleft  palate  is  neces- 
I sarily  imable  to  suck,  and  unless  carefully  fed 
! by  hand  will  soon  perish.  It  must  be  fed  solely 
on  milk,  the  mother’s  milk  being  the  best,  which 
may  be  drawn  periodically  and  administered  to 
! the  child.  The  feeding  may  be  done  by  a pro- 
I perly  constructed  bottle,  from  which  the  milk 
wilfflow  slowly  without  the  necessity  of  sucking 
on  the  part  of  the  child  ; this  must  be  fitted  with  an  india-rubber  tube,  which 
must  be  pushed  well  to  the  back  of  the  pharynx  as  the  milk  is  given.  In  the 
absence  of  a bottle  the  child  may  be  very  efficiently  fed  by  means  of  a tea- 
spoon. 

Until  a few  years  ago,  the  operation  was  always  deferred  until  the  patient 
had  attained  the  age  to  understand  the  necessity  of  remaining  quiet  during 
the  proceeding,  and  was  able  to  control  his  movements,  as  success  depended 
in  a great  measure  upon  his  remaining  perfectly  tranquil  and  steady  during 
the  necessary  manipulations,  which  are  of  a tedious  and  protracted  character  ; 
and  upon  his  assisting  the  Surgeon  by  opening  his  mouth,  and  not  struggling 
during  the  introduction  of  instruments.  Chloroform  was  never  administered, 
from  the  fear  that  suffocation  might  be  caused  by  the  blood  from  the  operation, 
which  is  always  abundant,  entering  the  air-passages.  In  18GD,  however, 
Thomas  Smith,  of  St.  Bartholomew’s  Hospital,  demonstrated  that  with  proper 
care  aiiajsthetics  may  be  safely  administered,  and  at  the  same  time  he  invented 
a most  ingenious  gag,  by  means  of  which  the  patient’s  mouth  can  be  kept 
widely  open  without  the  Surgeon  being  interfered  with  either  by  the  hands  of 
assistants  or  the  instrument  itself.  By  the  help  of  this  gag,  and  the  adminis- 
tration of  chloroform,  the  operation  can  now  l)e  performed  at  any  age  ; but 
as  the  bleeding  is  always  very  free,  it  is  advisable  not  to  atteni])t  it  in  too 
young  children.  At  the  age  of  three  it  may  be  safely  undertaken,  and  the 
advantage  of  having  it  done  before  the  child  has  learned  to  speak  is  very 
great. 

STAPHYLOP.APiiy. — The  operation  for  the  cure  of  a cleft  in  the  soft  palate 


Fig.  718. — Fissure  of  Hard  and  Soft 
Palate. 
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may  be  said  to  have  been  introduced  by  lloux  ; for  altliough  several  attem])ts 
at  tlie  cure  of  this  deformity  had  been  made  by  Surgeons  Ijefoi'C  liis  time,  yet 
he  was  the  first  to  establish  Staphyloraphy  as  a distinct  operation.  Many 
modifications  of  Roux’s  plan  have  been  practised  by  Von  Oriife,  Wan-en, 
Dieffeubach,  Liston,  and  others,  in  order  to  render  it  more  easy  of  execution, 
and  certain  in  its  results,  and  especially  by  making  incisions  through  tlie 
palate  so  as  to  take  off  the  traction  on  the  sutures  ; but  to  Fergusson  Avas  due 
the  merit  of  introducing  a ncAV  principle  of  treatment  in  the  operation — viz., 
the  application  of  myotomy  to  it,  thus  paralysing  the  movements  of  the 
muscles  of  the  palate.  Fergusson  was  of  opinion  that  the  great  cause  of  failure 
in  these  operations  was  the  mobility  of  the  parts,  and  the  traction  exercised 
by  the  muscles,  principally  the  leA^ator  palati  and  the  palato-pharyngeus,  on 
the  line  of  union  ; in  order  to  obviate  this,  he  conceived  the  idea  of  dividing 
these  muscles.  Before  Fergusson  laid  doAvn  the  principles  of  this  operation, 
it  is  true  that  various  cuts  had  been  made  in  the  palate  by  difierent  Surgeons, 
with  the  view  of  taking  off  the  tension  after  the  sutures  were  tied.  Thus 
Dieffeiibach,  Pancoast,  Liston,  and  Sedillot,  all  recommend  that  the  traction  on 
the  stitches  should  be  lessened  by  longitudinal  incisions  in  the  velum  pendulum 
palati.  Mettauer  practised  several  small  incisions  for  this  purpose  ; and 
IMason  Warren  divided  the  anterior  pillar  of  the  fauces  and  the  attachments  of 

the  palate  to  the  posterior  pillar,  coming 
nearer  than  any  previous  operator  to 
Fergusson’s  method.  These  operations, 
however,  were  done  almost  at  haphazard, 
and  in  an  empirical  Avay,  without  the 
recognition  of  any  distinct  principle  being 
involved  in  them. 

Operation. — The  patient  is  placed  in 
the  recumbent-  position,  the  Surgeon 
standing  on  his  right  side.  The  gag  is 
then  inserted,  and  chloroform  adminis- 
tered, or  if  the  patient  be  nervous  the  gag 
may  be  inserted  when  anaesthesia  is  in- 
duced. The  gag  represented  in  the 
accompanying  drawing  (Fig.  719)  is  a modification  of  T.  Smith’s,  invented  by 
Wood.  It  can  be  adjusted  to  fit  any  patient  by  more  or  less  widely  separating 
the  two  halves. 

In  the  operation  as  performed  by  Fergusson,  there  are  four  distinct  stages. 

1.  The  muscles  of  the  palate  are  divided,  bypassing  a curved  lancet-ended  knife 
through  the  fissure  behind  the  velum,  midway  between,  its  attachment  to  the 
hard  jDalate  and  the  free  margin,  and  about  half-way  between  the  velum  and  the 
end  of  the  Eustachian  tube.  By  cutting  deeply  with  the  point  of  the  knife  in 
this  situation,  the  levator  palati  is  divided.  The  uvula  is  then  seized  and 
draAvn  forwards,  so  as  to  put  the  posterior  pillar  of  the  fauces  on  the  stretch, 
Avhich  is  to  be  snipped  across,  so  as  to  diAude  the  palato-pharyngeus.  1 he 
anterior  pillar,  the  palato-glossus,  may  then  be  notched  m a similar  way. 

2.  The  next  step  in  the  operation  consists  in  parwg  the  edges^  of  the  fissure  from 
almve  doivnwards,  by  means  of  a sharp-pointed  bistoury.  Ibis  is  best  done  b\ 
seizing  the  lower  end  of  the  UA;ulti,  putting  it  on  the  stretch,  and  cutting  fiist 
on  one  side  and  then  on  the  other,  leaving  the  angle  of  union  to  be  aftei'AAards 
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removed.  A piece  of  ice  fixed  in  a holder  may  then  he  applied  to  the  wound 
to  check  the  hmmorrhag’e,  while  the  fauces  are  frequently  cleared  of  blood  and 
mucus  by  means  of  sponges  on  sponge-holders.  ;5.  When  the  bleeding  is 
arrested,  the  Surgeon  proceeds  to  the  next  step,  that  of  introducing  the  sutures. 
The  best  material  for  these  is  in  most  cases,  fine  silver  wire  or  silkworm  gut. 
Cat-gut  is  absorbed  too  readily  and  is  apt  to  yield  before  union  is  complete. 
Silk,  which  was  formerly  used,  cannot  be  retained  beyond  a few  days,  as  it 
excites  too  much  irritation  when  soaked  in  decomposing  fluids.  Horse-hair 
will  be  found  useful  in  uniting  the  uvula,  but  is  not  strong  enough  for  the 
other  parts  of  the  palate.  Wire  stitches  arc  usually  introduced  by  a tubular 
1 needle  .specially  constructed  for  the  purpose,  from  which  the  wire  is  protruded 
1 by  a small  wheel  at  the  lower  end.  In  the  absence  of  this  apparatus  they  may 
be  very  readily  passed  as  follows  ; a common  nmvus  needle  is  threaded  with 
I a loop  of  fine  .silk  ; this  is  passed  through  the  right  side  of  the  cleft  and  drawn 

i out  at  the  mouth.  A similar  loop  is  then  passed  on  the  left  side.  The  right 

I loop  is  then  passed  tlmough  the  left,  which  is  withdrawn,  carrying  the 
first  loop  Avith  it  through  the  left  side  of  the  palate.  There  is  thus  a double 
j ligature  passed  across  the  cleft  having  two  free  ends  on  the  right  side  and  a 
1 loop  on  the  left.  A fine  hook  is  then  made  with  a pair  of  dissecting  forceps 

i on  a piece  of  Avire  ; this  is  hooked  into  the  loop,  AA^hich  is  then  Avithdrawn, 

caiTA’ing  the  AA'ire  Avith  it  across  the  cleft.  This  proceeding,  though  it  seems 
rather  complicated  in  a written  description,  can  be  carried  out  with  great  ease 
and  rapidity ; and  the  needle  being  passed  on  both  sides  from  before  backwards, 
the  sutures  can  be  inserted  more  accurately  and  evenly  than  when  on  one  side 
it  is  passed  from  behind.  In  tying  the  knots,  great  care  should  be  taken  that 
no  undue  traction  be  exercised  upon  the  parts  ; in  fact,  the  use  of  the  sutures 
is  not  to  draAA^,  but  simply  to  hold,  the  parts  together  ; the  division  of  the 
muscles  has  caused  these  to  be  relaxed,  so  that  they  hang  doAvn  loosely,  and 
merely  require  to  be  held  in  apposition  by  the  sutures.  The  patient  must 

, next  be  put  to  bed,  and  eA'eiy  care  taken  to  avoid  any  movement  of  the  palate. 

He  should  be  restricted  to  fluid  but  nourishing  food  for  a feAv  days,  and  should 
I be  directed  to  SAvalloAv  this  with  as  little  effort  as  possible,  and  indeed  should 
1 • not  be  allowed  anything  solid  until  complete  union  has  taken  place.  Speak- 
! : ing  must  be  strictly  forbidden  until  union  is  complete.  4.  The  stitches  should 

I he  left  in  for  several  days ; and,  indeed,  need  not  be  disturbed  so  long  as  they 

j ' produce  no  imtation.  They  usually  require  removal  by  the  eighth  or  tenth 

j day,  but  occasionally  may  be  left  Avith  adA'antage  for  some  time  longer  ; they 

I should  then  be  cut  across  with  scissors  and  drawn  out,  the  upper  one  first, 
i the  middle  next,  and  the  lower  one  last.  Should  there  be  any  aperture  left  in 
the  palate,  Avhere  unioji  has  not  taken  place,  this  may  be  closed  by  touching  it 
i with  a point  of  nitrate  of  silver,  or  the  thermo-cautery. 

The  voice  in  these  cases  does  not  usually  recoA’er  its  natural  tone  after  the 
operation,  although  in  some  cases  it  may.  The  nasal  or  “ Punch-like  ” 

voice  that  is  often  left  after  operations,  appears  to  arise  from  tAVO  causes. 

The  first  is  the  mere  habit  of  faulty  articulation,  and  this  can  be  corrected 
by  careful  instruction  in  elocution.  The  second,  AA*hich  is  much  more 
H difficult  to  deal  Avith,  arises  from  a mechanical  condition,  and  is  dependent 
I on  the  contraction  upAvards  of  the  ])alate  along  the  line  of  the  cicatrix,  so 
I that  the  velum  becomes  unable  to  shut  off  the  posterior  nares  from  the 
I i)har)-nx.  ^Mason  has  ])roposed  to  remedy  this  condition  by  dividing  the  soft 


626  PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 


palate  perpendicularly  on  each  side,  so  as  to  leave  a scpiare  and  mobile 
central  dap. 

In  dividing  the  levator  palati,  Pollock  ado])ts  a different  practice  from  that 
of  Ferg-nsson.  Instead  of  cutting  from  behind,  he  passes  a ligature  through 
the  curtain  of  the  soft  ]3alate  so  as  to  control  it  and  draw  it  foi’wards  ; then 
imshing  a narrow-bladecl  knife  through  the  soft  palate  to  the  inner  side  of  the 


Fig.  722. 

Sedillot’s  Operation  for  Stapiliyloraphj'. 

hamular  process,  he  readily  divides  the  muscular  fibres  by  raising  the  handle 
and  depressing  the  point.  This  method  of  dividing  the  levator  palati,  which  is 
analogous  to  the  jdlaii  employed  and  depicted  by  Sedillot  (Figs.  720,  721,  722), 
aj)]3ears  to  be  more  simple  and  easy  of  execution  than  the  division  of  the  muscles 
of  the  velum  from  behind.  The  gap  that  is  left  closes  without  difficulty  by 
granulation,  and  seems  still  more  to  take  off  tension  from  the  parts. 

In  some  cases  in  which  the  cleft  is  limited  to  the  soft  palate,  which  is  how- 
ever otherwise  well  developed,  so  that  during  attempted  deglutition  with  the 
mouth  open  the  two  sides  of  the  fissure  meet  to  a considerable  extent,  division 
of  the  muscles  may  be  dispensed  wfith,  and  two  deep  sutures  of  thicker  wire 
introduced  to  relieve  the  strain  on  the  finer  stitches.  The  deep  stitches  may 
be  removed  on  the  fourth  or  fifth  day. 

Uranoplasty. — Fissures  of  the  Hard  Palate  are  usually  closed  by  means 
of  “ obturators  ” made  of  gold,  vulcanite,  or  ivory.  To  Warren,  of  Boston,  is 
undoubtedly  due  the  merit  of  having  been  the  first  to  close  these  fissures  by  a 
surgical  operation.  The  operation  was  first  brought  before  the  Profession  iu 
this  country  by  Avery  and  subsequently  by  Pollock,  who  ha'^'e  invented  some 
very  ingenious  instruments  for  its  proper  performance.  Warren  operated  by 
dissecting  the  soft  tissues  from  the  palatal  arch  between  the  margin  of  the 
cleft  and  the  edge  of  the  gum,  and  then  uniting  them  in  the  middle  line  by 
means  of  stitches  in  the  same  way  as  in  fissured  soft  palate. 

If  the  arch  of  the  palate  be  very  high,  there  may  be  sufficient  tissue  to  meet 
in  the  middle  line  when  separated  from  the  bone  and  allowed  to  hang  down, 
but  it  is  better  not  to  trust  to  this,  but  to  make  a free  incision  on  each  side. 
The  operation  is  performed  in  the  following  way  in  a case  of  complete  cleft  of 
the  hard  palate.  An  incision  is  made  from  near  the  canine  tooth  parallel  to 
the  alveolar  margin  and  about  a third  of  an  inch,  or  less,  internal  to  it, 
reaching  backwards  to  a little  beyond  the  last  molar.  A second  incision  is 
then  made  along  the  edge  of  the  cleft  at  the  junction  of  the  nasal  and 
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palatal  mucous  membranes.  This  incision  must  be  carried  backwards  into 
the  soft  palate,  from  which  a strip  of  mucous  membrane  must  be  removed, 
as  in  the  operation  for  closure  of  clefts,  implicating  that  part  only.  The 
soft  structures  covering  the  hard  palate  are  then  raised  from  the  bones  with 
a curved  periosteal  elevator,  shaped  someAvhat  like  an  aneurism  needle.  In 
foct,  if  the  proper  instrument  be  not  at  hand,  a strong  aneurism  needle  will 
answer  the  purpose  admirably.  The  periosteum  should  be  raised  with  the 
flap  as  completely  as  possible.  Langenbeck  pointed  out,  that  if  this  be  done, 
not  only  are  the  flaps  thicker  and  stronger,  but  they  may  eventually  throw 
out  bone,  and  thus  more  efliciently  close  the  gap  in  the  hard  palate.  In 
raising  the  flaps,  care  must  be  taken  to  avoid  those  points  anteriorly  and  if 
possible  posteriorly  where  the  blood-vessels  and  nerves  enter.  Another  point 
of  equal  importance,  as  pointed  out  by  Thomas  Smith,  is  to  separate  the  attach- 
ment of  the  soft  palate  to  the  hard  with  a sharp  instrument,  either  a pair  of 
scissors  or  a knife  bent  at  a convenient  angle.  If  an  attempt  be  made  to  tear 
this  through  vith  the  elevator,  the  parts  will  be  so  bruised  that  union  by 
first  intention  wiU  not  take  place  even  if  sloughing  be  avoided.  When 
these  structures  have  been  well  loosened  on  each  side,  the  covering  of  the 
pilate  will  be  found  to  hang  down  as  a curtain  from  the  vault  of  the 
mouth — the  two  parts  coming  into  apposition  along  the  mesial  line,  or 
possibly  over-lapping.  The  edges  are  then  brought  into  apposition  by 
means  of  wire  sutures  introduced  as  before  described  and  without  any  dragging. 
On  this  point  great  care  is  necessary.  In  cases  in  which  the  flaps  do  not 
meet  readily,  one  or  more  deep  sutures  of  thicker  wire  may  be  inserted  further 
from  the  edges,  so  as  to  relieve  the  strain  on  the  finer  stitches  ; or,  if  neces- 
sary, the  lateral  incisions  may  be  continued  back  some  way  into  the  soft  palate. 
The  hiemorrhage  during  the  operation  is  usually  rather  fr-ee,  but  may  be 
arrested  by  a few  minutes’  pressure  on  the  bleeding  point  with  a piece  of  dry 
sponge.  The  patient  is  confined  to  bed  for  several  days,  and  allowed  an 
abundant,  but  fluid  or  pulpy  diet.  Union,  if  it  take  jDlace,  will  usually  be 
found  to  be  perfect  at  the  end  of  a week.  The  wire  sutures  need  not  be 
removed  for  a month  or  six  weeks.  In  fact,  it  is  much  safer  to  retain  them 
until  healing  is  complete,  not  only  in  the  middle  line  but  in  the  two  lateral 
wounds  as  well,  otherwise  the  contractions  of  the  granulations  as  healing  takes 
place  may  tear  open  the  young  cicatrix  in  the  middle  line. 

Secondaiy  hjemoiThage  of  a somewhat  serious  character  has  been  known  to 
occur  after  this  operation.  In  one  case  of  this  kind,  Howard  l\Iarsh  success- 
fully arrested  the  bleeding  by  plugging  the  posterior  palatine  canal  with  a 
piece  of  wood. 

Sir  William  Fergusson  suggested  a modification  of  the  operation,  in  which 
an  incision  was  made  on  each  side  of  the  fissure,  and  the  bone  divided  longi- 
tudinally with  a chisel,  the  two  edges  being  then  forced  into  contact. 
.\lthough  in  his  own  hands  some  satisfactory  results  were  obtained  by  this 
method,  further  experience  has  led  to  the  abandonment  of  this  operation  as 
being  in  no  way  superior  to  that  already  described,  and  l)eing  somewhat  liable 
to  be  followed  by  necrosis  of  the  divided  bone. 

It  was  formerly  advised  by  some  Surgeons,  not  to  undertake  the  closure  of 
the  hard  and  soft  palate  at  the  same  time,  but  it  is  now  generally  recognized 
that  nothing  is  gained  by  dividing  the  operation  into  two  parts. 

Success  will  very  much  depend  on  the  proper  selection  of  cases.  Fergusson 
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considered  that  about  one-lialf  of  tlie  fissures  of  the  hard  palate  admit  of 
successful  operation.  If  the  cleft  be  very  wide,  a well-constructed  obturator 
^vill  probably  give  more  relief  to  the  patient  than  any  operative  ])rocedure. 
In  fact,  at  the  present  time  Dental  Surgeons  have  brought’ the  obturators  for 
cleft  palate  to  such  perfection  that  it  is  a question  whether  any  adult  who  is 
in  a position  to  pay  the  necessarily  heavy  cost  of  such  an  instrument,  should 
be  advised  to  submit  to  operative  interference. 

Perfoeation  of  the  Hard  Palate. — Perforations  of  the  hard  palate,  con- 
sequent on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not  amenable 
to  surgical  treatment.  In  such  cases,  a well  fitting  obturator  will  most  effec- 
tually remedy  the  inconvenience. 
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DISEASES  OF  THE  MOUTH  AND  THROAT. 


DISEASES  OF  THE  TONGUE. 

Tongue-tie. — Infants  and  even  adults  are  said  to  be  tongue-tied,  when  the 
firainum  lingiue  is  shorter  than  usual,  causing  the  end  of  the  tongue  to  be 
slightly  bifid,  depressed,  and  fixed,  so  that  it  cannot  be  protruded  beyond  the 
incisoi-s.  If  this  malformation  be  considerable,  suckling  and  distinct  articula 
tion  may  be  interfered  Avith  ; and  then  division  of  the  fold  becomes  necessary, 
Avhich  may  readily  be  done  by  snipping  it  across  with  a pair  of  round-ended 
scissors.  In  this  operation,  the  risk  of  wounding  the  ranine  arteries,  that  is 
sometimes  spoken  of,  may  be  avoided  by  keeping  the  ' point  of  the  scissors 
downwards  towards  the  floor  of  the  mouth. 

Hypertrophy  and  Prolapsus  op  the  Tongue  or  Macro-glossia  is 
occasionally  met  Avith,  either  as  a congenital  or  acquired  condition.  Of  113 
cases  collected  by  A.  E.  Barker,  in  only  39  was  it  apparently  acquired,  and 
in  most  of  these  it  appeared  at  a very  early  age.  In  this  condition,  the 
tongue  lolls  out  of  the  mouth  with  constant 
di’ibbling  of  saliva,  is  greatly  swollen,  of  a 
purplish  colour,  but  someAvhat  dry.  If  the 
swelling  have  existed  for  a long  time,  it  may 
give  rise  to  deformity  of  the  teeth,  and  of  the 
alveolus  of  the  loAver  jaw,  Avhich  is  pushed 
forwards.  The  protruded  tongue  is  liable 
to  attacks  of  sub-acute  inflammation,  which 
lead  to  its  still  further  increasing  in  size. 

The  Pathology  of  this  condition  was  first 
clearly  pointed  out  by  VirchoAV.  There  is  a 
great  over-gi’owth  of  the  interstitial  connec- 
tive-tissue of  the  tongue,  and  in  this  tissue 
are  found  dilated  lymphatic  vessels  of  con- 
siderable size,  and  spaces  filled  Avith  lymphoid 
cells.  It  presents,  therefore,  a close  analogy 
to  elephantiasis.  In  many  cases  the  dilated 
lymphatics  form  so  important  an  element  in 
the  new  tissue,  that  the  disease  has  been 
tenned  by  some  Avriters  “lymphangioma  of 
the  tongue.”  In  the  Treatment  of  this  disease 

pressure  has  been  attempted  by  strapping  the  protruding  part,  but  without 
benefit.  Excision  of  a portion  of  the  tongue  by  the  knife,  scissors  or  ecraseur 
is  the  only  efficient  remedy  for  the  disease.  In  some  cases  the  removal  of  a. 
V-shaped  piece  Avill  give  the  best  result.  This  operation  Avas  successfully  per- 
formed by  0.  Heath  in  the  case  from  Avhich  the  accompanying  draAvino-  -was 
taken  (Fig.  723). 
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[otIjAmmation  of  TiiK  ToNGUE  OR  GLOSSITIS  is  nofc  a coiiiinoii  affection. 
The  most  common  form  is  that  which  arises  from  immoderate  and  injudicious 
administration  of  mercury.  In  this  the  tongue  becomes  greatly  swollen;  it 
may  hang  from  the  mouth,  with  profuse  discharge  of  saliva'  and  inaljility  on 
the  part  of  the  patient  to  swallow  or  speak,  and  perhaps  a threatening  of 
suflbeation.  The  sides  are  marked  by  deep  impressions  of  the  teeth,  in  which 
after  a time  foul  ulcers  may  form.  Acute  glossitis  with  great  swelling  of 
the  organ  occasionally  occurs  after  fevers,  and  more  rarely  without  any 
apparent  exciting  cause.  In  this  form  there  is  acute  pain  with  considerable 
febrile  disturbance.  The  tongue  swells  rapidly,  so  that  in  a few  hours 
it  may  reach  such  a size  as  to  threaten  suffocation.  The  dyspnoea  may 
be  due  to  the  obstruction  caused  by  the  swollen  tongue,  or  to  extension 
of  the  oedema  to  the  arytmno-epiglottidean  folds  of  mucous  membrane.  The 
inflammation  may  end  in  resolution  or  lead  rapidly  to  the  formation 
of  pus.  The  Treatment  of  glossitis  varies  with  the  cause  and  the  degi-ee 
of  swelling.  If  of  mercurial  origin,  the  removal  of  the  cause,  and  the 
administration  of  saline  purgatives  and  a chlorate  of  potash  gargle,  will 
usually  arrest  the  progress  of  the  inflammation.  If  the  swelling  be  very 
gTeat,  more  especially  in  the  idiopathic  form  of  the  disease,  the  only  efficient 
treatment  consists  in  making  a long  and  free  incision  along  the  dorsum  of  the 
tongue  on  each  side  of  the  raphe,  which  gives  free  and  immediate  relief  by  the 
escape  of  blood  and  infiltrated  fluids.  I have  seen  a patient,  who  was  nearly 
suffocated  by  the  immense  size  of  his  tongue,  relieved  at  once  by  such 
incisions,  and  nearly  well  in  the  course  of  a few  hours  afterwards. 

Abscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I have  seen 
several  instances  of  it.  The  abscess  forms  a small  deeply  seated  elastic  but 
firm  tumour,  which  sometimes  feels  slightly  movable,  and  presents  no  super- 
ficial discoloration.  There  is  no  discoloration  or  other  change  in  the  mucous 
membrane  or  epithelium  of  the  tongue.  The  walls  of  these  glossal  abscesses 
are  very  thick  and  dense  ; hence  the  disease  may,  unless  care  be  taken,  be 
easily  mistaken  for  solid  tumours.  The  abscess  is  always  very  chronic,  hence 
the  liability  to  error  in  diagnosis  is  increased.  It  is  commonly  seated  at  the 
edge  and  towards  the  anterior  part  of  the  tongue,  but  it  may  occupy  the 
middle  of  the  tongue.  A boy  was  once  brought  to  me  with  an  elastic  tumour 
of  slow'  growdh,  and  of  about  the  size  of  a small  plum,  situated  deeply  in  the 
centre  of  the  tongue  ; on  puncturing  it,  about  half  an  ounce  of  healthy  pus 
was  let  out,  after  wdiich  the  cyst  speedily  closed.  The  Treatimnt  consists  in 
making  a longitudinal  incision  into  the  abscess.  In  aU  cases  of  doubt  in 
diagnosis,  this  should  be  done  before  any  other  operation  is  undertaken. 

Chronic  Superficial  Glossitis — Psoriasis  or  Ichthyosis  of  the 
Tongue — Leucoplakia. — Under  these  names  a diseased  condition  of  the 
tongue  has  been  described  Avhich  is  far  from  uncommon  in  this  country  and  in 
France,  but  is  said  to  be  much  less  frequent  in  Germany.  The  disease  consists 
essentially  of  a chronic  inflammation  of  the  mucous  membrane  of  the  tongue. 
In  the  earliest  stages  there  is  hyperemia  of  the  papilla),  wth  some  swelling. 
If  seen  at  this  period  the  mucous  membrane  presents  red  patches,  usually  limited 
to  the  dorsum  of  the  tongue,  but  occasionally  appearing  simultaneously  on  the 
cheeks,  and  passing  through  the  same  stages  there  as  on  the  tongue.  It  can  lie 
recognized  clearly  only  after  the  mucous  membrane  has  been  thoroughly  dried 
wdth  a towel.  This  must  never  be  omitted,  for  unless  the  surface  is  well 
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dried  it  is  impossible  to  observe  accurately  the  condition  of  the  papillm  and 
epithelium.  As  the  disease  advances,  an  excessive  growth  of  epithelium  takes 
place  over  the  swollen  papillm.  The  superficial  layers  of  cells  become  horny 
and  opacjue,  the  ueighbonriiig  spots  coalesce,  and  thus  white  patches  of  con- 
siderable size  form  on  the  mucous  membrane,  from  which  appearance  the 
name  of  leucoj)Iakia  was  suggested  by  Schwimmer  for  the  disease.  As  the 
, disease  advances,  microscopic  examination  shows  that  the  papillae  and  the 
superficial  parts  of  the  corium  j^resent  the  ordinary  signs  of  chronic  inflamma- 
tion, the  vessels  are  dilated  and  the  surrounding  tissues  infiltrated  with  small 
I round  cells.  The  next  stage  in  the  process  is  characterized  by  atrophy  of  the 
t papillaj.  The  opaque  patches  then  become  perfectly  smooth.  In  this  stage 
i the  surface  of  the  tongue  is  someAvhat  indurated,  having  upon  its  surface 
i smooth  patches  of  a dead-white  colour,  irregular  in  shape,  and  varying  in  size 
j from  that  of  a split  pea  to  an  inch  in  diameter.  This  condition  closely 
I resembles  the  appearance  of  psoriasis  of  the  palms  of  the  hands,  and  from  this 
I resemblance  has  been  termed  psoriasis  of  ihe  tongue.  When  the  disease  has 
I reached  this  stage,  cracks,  fissures,  or  superficial  ulcers  may  foim  in  the  opaque 
j patches.  The  ulceration  takes  place  mostly  by  an  exaggeration  of  the  process 
I already  described.  At  some  point,  possibly  as  the  result  of  injury,  the  small 
round  cells  become  increased  in  number  by  migration  from  the  vessels,  the 
epithelium  becomes  loosened  and  is  rubbed  off  by  the  movements  of  the 
tongue,  and  a raw  surface  is  thus  left,  from  which  ulceration  may  gradually 
extend.  more  serious  result  is  the  supervention  of  epithelioma,  which  is  a 
common  termination  of  the  disease.  Microscopic  examination  of  a tongue  in 
which  this  is  taking  place  may  show  all  the  stages  of  the  disease  in  one 
■ section  : at  the  margin  of  the  patch  will  be  enlarged  papillae  covered  with  a 
; thick  layer  of  epithelium  ; nearer  the  centre  the  papillae  have  disappeared,  the 
i corium  being  covered  by  a thick  layer  of  epithelium,  the  greater  part  of  which 
' is  composed  of  flattened  homy  scales  ; near  the  centre  the  cells  of  the  rete 
I mucosum  are  seen  to  be  growing  actively  and  forming  columns  which  force 
I their  way  into  the  spaces  of  the  submucous  tissue,  and  further  on,  amongst 
i the  muscular  fibres.  These  columns  are  suiTounded  by  the  zone  of  small  cell- 
i infiltration  always  seen  at  the  edge  of  a growing  cancer. 

I Various  modifications  of  the  process  above  described  may  be  met  with  ; 

Jthus,  in  some  cases  the  growth  of  epithelium  is  less  abundant,  so  that  instead 
of  the  formation  of  white  patches,  the  surface  of  the  tongue  becomes  smooth, 
red,  and  shining,  giving  rise  to  the  condition  known  as  the  gtazed  red 
|t  tongue'^  In  other  cases  the  growth  of  epithelium  may  be  very  excessive, 
^ forming  thick  scaly  masses  on  the  surfiice,  from  which  this  variety  has  been 
I termed  ichthyosis  of  the  tongue.  These  foims,  though  differing  in  detail,  are 
I essentially  the  same  pathologically. 

All  foims  of  the  disease  are  accompanied  by  some  discomfort,  though  usually 
H no  actual  pain.  The  tongue  is  tender,  so  that  the  patient  cannot  take 
■ mustard,  or  spices  or  drink  hot  fluids.  The  speech  may  become  slightly 
■ lisping  or  indistinct.  The  duration  is  very  indefinite.  In  some  cases  it 
■ progresses  slowly  for  many  years,  at  last  becoming  stationary  and  causing  the 
I patient  but  little  inconvenience.  In  others  ulceration  may  take  place  after  a 
I few  years.  The  invasion  of  epithelioma  may  occur  after  ten  or  even  twenty 
N years,  and  in  many  cases  the  patient  escapes  altogether.  The  causes  of  the 
H disease  are  not  always  to  be  clearly  ascertained.  The  earlier  writers  believed 
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it  to  be  invariably  an  dlcct  of  syphilis,  but  there  seems  no  doubt  that  this 
view  cannot  be  maintained.  A.  E.  Barker  has  paid  great  attention  to  this 
subject,  and  to  his  valuable  article  on  the  “ Diseases  of  the  Tongue  ” in 
Holmes’s  System  of  Surgery  I would  refer  the  reader  for  more  detailed  informa- 
tion than  can  be  given  here.  He  has  collected  from  various  sources  110  cases 
of  chronic  superficial  glossitis.  Of  these,  101  occurred  in  males  and  1)  in 
females.  Of  the  101  cases  in  males,  55  affected  the  tongue  only  ; 33  the 
tongue  and  cheeks  ; 12  the  lips  and  checks  ; 1 the  hard  palate,  and  in  4 the 
seat  was  not  mentioned.  Of  the  110  patients,  33  had  certainly  had  syphilis,  and 
19  certainly  had  not ; in  the  remaining  cases  it  was  doubtful.  The  fact  that 
nearly  one-third  of  the  patients  had  suffered  from  syphilis  would  suggest  that 
though  not  the  sole  cause,  it  may  form  an  important  element  in  the  production 
of  the  disease.  The  disease  was  associated  with  psoriasis  or  eczema  in  C of 
Barker’s  cases,  and  with  syphilitic  psoriasis  in  2.  It  has  also  been  seen 
associated  with  icthyosis  of  the  skin.  In  75  cases  evidence  was  given  as  to 
smoking.  Only  4 patients  did  not  smoke,  Avhile  46  are  said  to  have  indulged  in 
the  habit  to  excess.  Smoking  may,  therefore,  be  fairly  considered  to  exert  some 
influence  on  the  occurrence  of  the  disease.  Chronic  dyspepsia  and  habitual 
spirit-drinking  are  also  supposed  to  act  as  predisposing  causes.  That  dyspepsia 
should  take  a part  in  its  causation  is  not  surprising,  as  it  is  well  known  to  every 
smoker  that  the  tongue  becomes  sore  more  readily  Avhen  “ the  stomach  is  out 
of  order.” 

The  Prognosis  is  always  bad  as  to  cure.  Of  the  110  cases  recorded  by 
Barker  the  disease  ended  in  epithelioma  in  43.  The  average  duration  of  the 
disease  before  this  took  place  was  14  years.  Such  cases  must  be  carefully 
watched  for  the  earlier  signs  of  the  invasion  of  ej)ithelioma,  as  by  early 
removal  only  can  the  patient  be  saved. 

The  Treatment  is  not  usually  very  satisfactory.  If  there  is  any  evidence  of 
syphilis  the  patient  must  be  treated  for  that  disease.  Smoking,  the  use  of 
spirits,  and  hot  condiments  must  be  prohibited.  Locally,  before  ulceration 
has  taken  place.  Barker  recommends  frequent  washing  of  the  mouth  with  a 
solution  of  bicarbonate  of  soda  (gr.  xx.  to  3j-)-  The  application  of  strong 
caustics  to  the  diseased  surface  does  nothing  but  harm.  If  simple  ulceration 
has  taken  place  a solution  of  bichloride  of  merciuy  (gr.  ij.  to  3].)  applied  to 
the  dried  tongue  with  a camel’s-hair  pencil  twice  a day  will  often  be  found 
extremely  useful.  Its  chief  value  is  as  an  antiseptic,  as  the  surface  of  the 
ulcer  is  apt  to  become  very  foul. 

Other  Superficial  Affections  of  the  Tongue. — Various  other  super- 
ficial affections  of  the  tongue  are  commonly  met  with.  The  small  tender 
whitish  patches  or  aphthae  met  with  so  commonly  as  the  result  of  dyspepsia 
and  thrush  belong  rather  to  medicine  than  to  surgery,  and  need  not  be  described 
here.  A peculiar  wandering  rash  which  has  been  described  under  the  name 
of  “ lichenoid  of  the  tongue  ” by  Grubler,  has  been  called  attention  to  by 
Barker  in  this  country,  who  suggested  for  it  the  name  of  “annidus  migrans.” 
It  is  characterized  by  the  appearance  on  the  tongue  of  small  circlets  or 
crescentic  bands  of  light- coloured  rash,  Avhich  rapidly  sjiread  ccntrifugally 
over  the  tongue.  It  causes  some  salivation  and  itching.  It  is  not  apparently 
due  to  the  presence  of  a parasite.  The  disease  runs  a chronic  course,  and  no 
treatment  seems  to  have  any  effect  upon  it. 

Simple  Ulceration  is  not  uncommonly  met  with  upon  the  side  of  the 
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tongue  usually  opposite  the  molar  teeth,  most  commonly  dependent  on  irrita- 
tion of  sharp  projecting  stumps.  These  ulcers  cause  considerable  pain  in 
eating  and  speaking  ; they  are  red  on  the  surftice,  with  slightly  raised  but  not 
everted  edges,  and  the  base  is  free  from  induration.  They  are  thus  easily 
distinguished  from  epithelioma.  They  readily  heal  if  the  offending  tooth  is 
filed,  stopped,  or  removed. 

Tubercular  Ulcer  of  the  Tongue. — Tubercular  ulceration  of  the  tongue 
was  first  noticed  by  Portal,  and  has  been  since  accurately  described  by 
Raynaud  and  ^^edopil  and  others.  It  is  not  common,  but  occurs  with  suffi- 
cient frequency  to  justify  a description  here.  It  commences  as  a minute  white 
spot,  over  which  the  mucous  membrane  gives  way  and  a small  quantity  of 
puriform  matter  escapes,  leaving  an  excavation  which  gradually  extends. 
Similar  spots  appear  round  about,  and  the  sores  thus  formed  may  coalesce, 
forming  a larger  irregular  ulcer  with  a yellowish,  uneven  surface,  and  slightly 
indurated  base.  They  occur  usually  at  the  anterior  part  of  the  tongue  at  the 
edges  or  on  the  under  surface,  very  rarely  on  the  dorsum.  It  is  extremely 
painful.  These  ulcers  commonly  appear  in  advanced  pulmonary  phthisis, 
but  may  occur  before  the  lung-symptoms  become  marked.  Nedopil  has 
microscopically  demonstrated  the  presence  of  tubercle  in  these  sores.  In  a 
case  under  the  care  of  Godlee,  the  ti\bercle-bacillus  was  detected  in  the  base  of 
the  ulcer.  In  another,  recorded  by  Boyd,  it  was  not  found.  The  treatment 
consists  in  the  application  of  morphia  and  glycerine  to  relieve  the  pain.  If 
the  patient  is  in  a state  to  stand  an  operation  the  sore  may  be  scraped  with 
a sharp  spoon  and  di-essed  with  iodoform,  or  the  whole  sore  may  be  dissected 
out.  Some  efficient  treatment  may  become  necessary  to  relieve  the  pain, 
which  may  be  so  great  as  to  almost  prevent  the  patient  feeding. 

Syphilitic  Affectioxs  of  the  Tongue. — The  following  are  the  chief 
syphilitic  affections  met  with  in  the  tongue  : iirimary  sores  (Vol.  I.,  p.  1088), 
these  are  very  rare  and  present  nothing  peculiar  ; in  the  early  secondary  stage 
papules  are  not  uncommon  ; later  on  small  superficial  ulcers  may  occur  ; and 
later  still  fissures  with  thickened  epithelium  around  them  may  be  met  with  ; 
mucous  tubercles  are  more  rare.  In  the  tertiary  stage  the  patient  may  suffer 
from  fissures  and  superficial  ulcers  similar  to  those  already  mentioned,  from 
chronic  superficial  glossitis  with  leucoplakia,  from  diffuse  induration  of  the 
organ,  and  from  gummata.  These  have  aheady  been  described  in  the  chapter 
on  Syphilis  (Vol.  I.,  p.  1111),  and  the  gminmata  alone  need  be  further 
referred  to  here. 

Syphilitic  Gummata  are  not  uncommon  in  the  tongue.  A gumma  forms 
an  irregular  indurated  mass  imperfectly  circumscribed,  and  of  rounded  shape 
situated  deeply  in  the  substance  of  the  organ.  It  may  occur  at  any  part  of 
the  tongue,  but  it  is  perhaps  most  frequently  situated  near  the  dorsum,  some- 
times in  the  middle  line,  a situation  in  which  epithelioma  is  very  rarely  found. 
It  commences  distinctly  beneath  the  surface,  the  mucous  membrane  covering 
it  being  at  first  unaltered.  As  it  approaches  the  surface  the  mucous  membrane 
liecomes  adherent  to  it,  and  dusky  red  in  colour.  Under  proper  treatment 
the  growth  may  disappear,  but  frequently  it  softens  ; the  mucous  membrane 
over  it  then  gives  way  and  a ragged  cavity  is  exposed,  in  which  the  lemains 
of  the  gumma  are  seen  as  an  adherent  slough,  resembling  wet  wash-leather  in 
appearance.  If  the  gumma  is  watched  from  the  beginning,  and  presents  the 
tyj)ieal  course  and  appearances  above  described,  there  can  be  little  difficulty  in 
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its  diagnosis.  If,  however,  it  be  seeji  for  tlie  first  time  after  the  characteristic 
slong’h  lias  separated,  the  foul  cavity  that  is  left  may  closely  resemble  an 
epithelioma.  If  there  is  great  doubt  a piece  of  the  floor  or  edge  of  the  ulcer 
may  be  removed  and  examined  microscopically,  when  the  'true  nature  of  the 
disease  can  usually  be  determined. 

The  Treatment  consists  in  the  administration  of  large  doses  of  iodide  of 
potassium,  and  if  that  produces  no  effect  mercury  may  be  given.  If  the 
gumma  softens  and  ulcerates,  the  same  const!  tutioual  treatment  must  be 
continued  and  the  sore  dressed  with  iodoform. 

Tumours  of  the  Tongue. — Papillomata. — Small  Avarts  are  sometimes 
formed  on  the  tongue  and  are  easily  removed  with  scissors.  Warty  growths 
of  larger  size  are  occasionally  met  with  composed  of  large  papillm  covering 
the  end  or  side  of  the  tongue.  These  must  always  be  regarded  Avith  suspicion, 
for  epithelioma  may  assume  this  form,  or  if  the  groAvth  is  at  first  simple  it 
tends  soon  to  become  malignant. 

Naevus  and  Aneurism  by  Anastomosis  are  but  rarely  seen  in  the 
tongue,  and  when  met  with  would  require  to  be  treated  on  the  same  principles 
that  guide  us  in  the  management  of  the  disease  elseAvhere.  A very  remark- 
able instance  of  an  erectile  tumour  of  nsevoid  character  affecting  the  tongue 
came  under  my  care,  in  Avhich  the  Avhole  of  the  free  extremity  of  the  organ 
Avas  implicated  in  the  morbid  groAA^th,  presenting  a club-shaped  end,  Avhich 
protruded  between  the  teeth  and  lips  of  the  patient,  a girl  about  three  years 
old.  In  this  case  Image,  of  Bury  St.  Edmunds,  had  very  judiciously  arrested 
the  activity  of  the  disease,  and  had  produced  consolidation  of  the  mass,  by  the 
introduction  of  setons,  which  Avere  worn  for  some  months  ; and,  when  the 
child  subsequently  came  under  my  care,  the  chief  inconvenience  that  existed 

resulted  fi’om  interference  Avith  speech,  and  the 
deformity  occasioned  by  the  hypertrophied  and 
elongated  organ  (Fig.- 434).  By  means  of  the 
ecraseur  I removed  all  the  redundant  tissues, 
and  so  reduced  the  tongue  to  its  normal  length 
and  breadth. 

A form  of  very  vascular  local  hypertrophy 
may  occur  in  the  tongue  at  a later  period  of 
life,  which  may  perhaps  be  best  classed  with 
these  groAvths.  The  case  of  which  Fig.  724  is 
a good  representation  was  of  this  kind.  It 
occurred  in  a lady  about  50  years  of  age,  and 
pulsated  strongly.  The  disease  was  confined  to 
the  anterior  half  of  the  tongue,  which  I success- 
fully removed  Avith  the  ecraseur. 

Cystic  Tumours  of  the  Tongue. — Two 
forms  of  cyst  have  been  met  with  in  the  tongue,  hi/datids,  Avhich  ai-e  extremely 

rare,  and  mucous  cysts.  _ • i i m 

Mucous  Cysts  seldom  reach  any  large  size.  They  lie  immediately  beuea  i 

the  mucous  membrane,  usually  on  the  dorsum  or  at  one  side.  The}  may  e 
so  tense  as  to  resemble  solid  giwths.  Chronic  abscesses  AAhich  aie  oci.a 
sionally  found  in  the  tongue  cannot  with  certainty  be  distinguished  froui 
mucous  cysts  till  the  fluid  has  been  let  out  by  a puncture.  The  treamen  o 
a mucous  cyst  consists  in  dissecting  it  out  if  possible.  If  this  cannot  e one, 
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it  will  usimlly  suflice  to  puncture  the  cyst  and  apply  a strong  solution  of 
chloride  of  zinc  to  the  interior. 

Fibrous  Tumours  have  been  met  with  in  the  tongue,  but  are  extremely 
rare.  Should  such  a growth  be  met  with  it  may  readily  be  removed  by  draw- 
ing the  tongue  forwards  by  means  of  a hook  or  piece  of  whipcord  passed 
through  its  tip,  and  then  dissecting  it  out.  Any  bleeding  that  occurs  may 
be  arrested  by  ligature,  or  by  passing  a suture  by  means  of  a curved  or  cork- 
screw needle  across  the  gap  in  the  course  of  the  divided  vessels,  and  thus 
closing  the  aperture  at  the  same  time  that  the  vessels  are  compressed. 

Cancer  of  the  Tongue. — Epithelioma  is  the  form  of  cancer  met  with  in 
the  tongue.  Scirrhus  was  formerly  described  as  being  common,  and  we  are 
not  now  in  a position  to  deny  that  it  may  occur,  especially  if  the  growth 
commences  in  the  floor  of  the  mouth,  and  arises  possibly  from  the  sublingual 
'gland.  It  is  however  so  rare,  that  it  need  not  be  further  considered  in 
describing  cancer  of  the  tongue. 

Epithelioma  ahnost  always  commences  on  the  edge,  usually  at  the  middle 
third,  extending  back  to  the  anterior  pillar  of  the  fauces,  but  it  may  occur 
at  the  tip  of  the  tongue,  in  the  floor  of  the  mouth,  or,  in  rare  cases,  on  the 
dorsum.  It  most  usuallv  occurs  in  individuals  between  the  ages  of  40  and 
60.  It  is  more  frequent  in  men  than  in  women  ; according  to  Barker  in  the 
proportion  of  247  to  46.  It  may  develop  without  any  evident  cause  in 
^persons  who  are  otherwise  perfectly  healthy,  whose  teeth  are  sound,  and  in 
whom  there  has  been  no  pre-existing  disease  of  the  tongue  ; but  most  com- 
monly it  occui-s  in  consequence  of  local  imtation,  as  from  the  abrasion 
produced  by  a broken  tooth.  In  other  cases,  as  before  pointed  out,  it 
' s preceded  for  some  years  by  psoriasis  or  other  chronic  disease  of  the 
nucous  membrane  (p.  631).  It  may  arise  in  an  old  syphilitic  crack  or 
mhealed  fissure.  If  it  appear  in  an  otherwise  healthy  tongue,  as  a tubercle  or 
.varty  growth,  this  is  usually  flat,  indurated,  and  of  a purplish-red  colour, 
'^dually  running  into  ulceration  ; if  as  a fissure,  this  from  the  commence- 
.nent  has  an  indurated  base,  a foul  surface,  and  a callous  edge.  As  the 
dceration  extends,  a chasm  with  everted  edges  and  ragged  sides,  and  a sloughy 
urfcice  that  cannot  be  cleansed,  gradually  foims  over  a widely  indm’ated  base  ; 
.here  are  great  fcetor  of  the  breath,  and  profuse  salivation ; and,  as  the  disease 
: nogresses,  implication  of  the  mucous  membrane  and  of  the  structures  of  the 
loor  of  the  mouth,  and  of  the  glands  under  the  jaw  and  in  the  neck,  takes 
)lace.  Sometimes  the  whole  mass  of  the  organ  is  infiltrated  by  the  cancerous 
growth,  becoming  generally  hard,  nodulated,  ulcerated,  and  in  some  parts 
uvered  by  thin  red  cicatrices,  and  in  others  by  foul  putty-like  accumulations 
■f  epithelium.  The  pain  is  very  severe  in  most  cases  : every  movement  of  the 
■rgan  in  articulation,  mastication,  or  deglutition  causes  great  suflering.  The 
Fiction  or  compression  hy  neighbouring  teeth,  the  profuse  salivation,  all 
ggravate  the  patient’s  distress  in  this  most  agonizing  disease.  The  pain  is 
iOt  confined  to  the  tongue,  but  runs  through  all  the  branches  of  the  fifth 
icrve  over  the  side  and  crown  of  the  head,  to  the  face  and  the  ear.  The 
ymphatic  glands  under  the  jaw  usually  become  involved  at  an  early  period; 
hough  the  disease  may  exist  for  a year  or  two  without  their  becoming 
mplicated.  Cachexy  at  last  supervenes,  aud  the  patient  dies  fr'om  the  con- 
oined  effects  of  exhaustion,  irritation,  starvation,  and  poisoning  of  the 
/stem. 
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Tliere  are  tliree  conditions  in  cancer  of  tlie  tongue  tliat  are  of  serious  import, 
and  that  may,  singly  or  in  conjunction,  lead  to  a fatal  termination.  1.  The 
pain  not  only  wears  out  the  patient  by  depriving  him  of  rest  and  comfort  in 
life,  hut,  being  gi’eatly  aggravated  by  mastication  and  deglutition,  causes  him 
to  avoid  these  acts,  and  hence  leads  to  a process  of  gradual  starvation,  either 
by  his  abstaining  from  food  altogether,  or  taking  a liquid  and  innutritious 
diet,^  because  it  is  more  easily  swallowed  than  solid  and  more  substantial  meat. 

2.  ihe  profuse  salivation  tends  still  further  to  exhaust  the  patient ; and  3. 

The  occurrence  of  hasmorrhage,  when  the  disease  has  eroded  so  deeply  as  to 
open  up  one  of  the  larger  branches  or  trunk  of  the  lingual  arteiy,  may,  by 
repeated  recurrence  or  by  sudden  gush,  destroy  life. 

If  cancer  of  the  tongue  be  allowed  to  run  its  natural  course  uninfluenced  by 
operation,  nothing  can  exceed  the  misery  of  the  patient’s  death,  brought  about 
as  it  is  by  pain,  starvation,  and  hsemorrhage.  When  the  patient  dies  by  recur- 
rence of  the  disease  after  removal,  he  has  probably  obtained  some  months  of  I 
immunity  from  suffering.  The  fatal  termination  usually  takes  place  from  1 

recurrence  in  the  glands  of  the  neck,  secondary  growths  in  the  viscera  being  i 

rare,  as  in  ej^ithelioma  of  other  parts.  The  enlarged  cermcal  glands  gradually  | 
reach  the  skin,  soften,  and  break  down,  leaving  foul  cavities,  and  the  patient  I 
gradually  dies  exhausted  from  pain,  and  poisoned  by  the  absorption  of  the  i 
decomposing  discharges.  Sometimes  the  enlarged  glands  push  into  the  ;; 
pharynx,  obstructing  both  deglutition  and  respiration.  Still,  as  a rule,  if  !: 
recurrence  in  the  mouth  can  be  avoided,  the  mode  of  death  is  far  easier  than  r: 
when  directly  due  to  the  primary  disease  in  the  tongue. 

Diagnosis. — The  diagnosis  of  epithelioma  of  the  tongue  in  its  advanced  |:i 
stages  is  usually  easy  enough  ; the  deep  foul  ulcer  on  one  side  of  the  tongue,  I;; 
the  pain,  the  fixity  of  the  organ  and  the  enlargement  of  the  lymphatic  glands  , f,.’ 
make  the  nature  of  the  disease  unmistakeable.  At  this  period,  however,  little 
can  be  done  to  cure  the  patient  or  even  to  relieve  him.  To  be  of  any  service  jg 
to  the  patient,  the  diagnosis  must  be  made  early,  while  the  disease  is  still  j!li 
localized,  and  an  operation  can  be  undertaken  with  some  prospect  of  giving  | ji 
lasting  or  permanent  relief.  SypMlitic  ulceration.,  with  an  indurated  base,  hji, 
commonly  closely  resembles  cancer  of  the  tongue  : so  closely,  indeed,  that  it  is  ; 
only  with  great  difficulty  that  the  diagnosis  can  be  effected.  This,  however,  ; ; 
may  generally  be  accomplished  by  observing  that  the  syphilitic  ulcer  is 
elongated,  irregular,  does  not  rapidly  extend,  and  is  associated  with  other  m 
evidences  of  constitutional  syphilis  ; while  the  cancerous  ulcer  is  of  a more  ' 1 
circular  shape,  has  hard  and  everted  edges,  is  more  painful,  and  spreads  with  1 
greater  rapidity.  The  influence  also  of  treatment  will  after  a time  throw  r 
.light  upon  the  nature  of  the  disease. 

The  diagnosis  between  the  syphilitic  yumma  and  cancer  is  most  important ; ■ . 
here  the  duration  of  the  disease  and  the  co-existence  of  constitutional  syphilis  i i 
must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to  the  f 
situation  of  the  tumour ; the  syphilitic  gumma  being  almost  invariably  met  ; i 
with  deeply  in  the  substance  of  the  organ,  whilst  the  cancerous  growth  is 
commonly  seated  at  its  edges  or  tip.  It  must,  however,  be  remembered 
that  a tongue  which  has  long  been  the  seat  of  those  morbid  changes  in  tlie 
way  of  thickening  of  its  epithelium  and  ulceration  of  its  mucous  membrane, 
which  are  common  sequelfc  of  syphilis,  may  at  length  become  affected  by  true 
epithelioma,  the  tongue  being  simultaneously  affected  by  both  diseases. 
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Iq  all  cases  of  grave  doubt,  it  is  better  not  to  wait  till  the  advance  of  the 
disease  reudei’s  the  nature  of  the  growth  evident.  The  removal  of  a small 
and  superficial  portion  of  the  tongue  is  an  operation  so  simple  and  so  free 
from  danger  that  it  may  be  undertaken  without  hesitation  for  a doubtful  sore 
upon  the  tongue,  while  if  the  disease  be  left  till  the  glands  are  aftected,  not 
only  are  the  necessary  operative  procedures  for  its  removal  far  more  serious, 
but  the  hopes  of  giving  even  prolonged  relief  are  very  small. 

Treatment. — In  the  treatment  of  cancer  of  the  tongue,  medicines  are 
utterly  useless,  except  as  palliatives  of  pain.  No  measures  hold  out  any  chance 
of  cure,  or  even  of  prolongation  of  life,  except  the  complete  removal  of  the 
diseased  structures,  and  this  it  is  by  no  means  easy  to  accomplish,  as  the 
cancerous  infiltration  often  extends  much  farther  than  at  first  appears,  passing 
deeply  between  the  muscular  fasciculi  and  planes,  into  the  root  of  the  tongue. 
In  these  deep  cancerous  affections  there  is  usually  great  enlargement  of  the 
glands  under  the  jaw  with  infiltration  of  the  floor  of  the  mouth  and  neigh- 
bouring soft  parts  to  such  an  extent  as  to  render  it  impossible  to  excise  or  in 
any  other  way  remove  the  whole  of  the  disease. 

There  are  two  operations  occasionally  practised,  having  for  their  object  to 
; palliate  the  suffering  or  to  retard  the  progTess  of  the  disease  : viz.,  Division  of 
I the  Gustatory  Nerve,  and  Ligature  of  the  Lingual  Artery. 

Division  of  the  Sensory  Nerve  of  the  Tongue. — Section  of  the  gusta- 
tory branch  of  the  fifth  nerve  was  first  proposed  and  practised  by  Hilton, 
with  the  ■view  of  relieving  the  pain  of  the  cancerous  ulcer,  retarding  the  pro- 
gress of  the  disease,  lessening  the  profuse  salivation,  and  enabling  the  Sui-geon 
; to  apply  ligatures  for  the  removal  of  the  cancer  to  a part  that  has  been  de- 
! prived  of  all  sensibility.  This  operation,  which  Moore  repeated  several  times, 
j and  to  which  he  specially  drew  the  attention  of  the  Profession,  undoubtedly 
j accomplishes  the  objects  for  wliich  Hilton  originally  proposed  and  practised 
i it ; more  especially  so  far  as  relief  of  pain  and  diminution  of  sahvation  are 
* concerned.  And  it  deserves  to  be  considered  as  one  of  the  most  efficient 
1 modes  of  relief  to  the  suffering  produced  by  cancer  of  the  tongue,  in  all 
< cases  in  which  an  operation  for  the  removal  of  the  disease  is  not  desirable 
t or  practicable. 

Division  of  the  gustatory  nerve  may  be  done  in  two  ways  ; one  origi- 
I nally  employed  by  Hilton,  the  other  adopted  by  Moore.  Both  operations 
c consist  in  dividing  the  gustatory  nerve  in  that  part  of  its  course  which 
I.  extends  from  its  emergence  between  the  internal  pterygoid  muscle  and  the  jaw 
i to  the  point  where  it  enters  the  tongue.  Opposite  to  the  second  molar  tooth, 
i the  nerve  lies  under  the  mucous  membrane  of  the  floor  of  the  mouth.  There 
! it  can  be  easily  reached  by  the  division  of  the  mucous  membrane  covering  it, 
I when  it  will  be  found  close  behind  the  sublingual  gland.  It  may  be  raised  by 
I a blunt  hook,  seen,  and  divided.  It  was  in  this  situation  that  Plilton  practised 
i its  section.  The  advantage  of  this  choice  of  place  is,  that  the  nerve  can  be 
!*8eeii  and  its  division  thus  rendered  certain.  The  disadvantages  are,  that  the 
1.  guides  to  the  spot  are  not  quite  certain  ; that  the  cut  is  apt  to  be  obscured  by 
1 haemon’hagc ; and  that,  when  the  disease  has  extended  to  the  floor  of  the 
■ mouth,  the  operation  is  inapplicable.  Moore  consequently  recommended,  and 
in  five  cfuses  practised,  section  of  the  nerve  further  back.  The  guide  to  it 
in  this  situation  is  the  last  molar  tooth ; and  a line  drawn  from  the  middle  of 
the  crown  of  the  tooth  to  the  angle  of  the  jaw  will  cross  the  nerve  in  the  exact 
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place  where  it  should  he  cut.  The  nerve  lies  about  half  an  inch  from  the 
tooth,  between  it  and  the  anterior  pillar  of  tlic  fauces,  parallel  to  but  behind 
and  below  the  bulging  alveolar  ridge,  which  can  be  felt  in  the  lower  jaw  ascend- 
ing towards  the  thin  coronoid  process.  By  entering  the  point  of  a knife, 
therefore,  into  the  mucous  membrane  of  the  mouth,  three-quarters  of  an  inch 
behind  and  below  the  last  molar  tooth,  and  cutting  down  to  the  bone,  the 
nerve  must  be  divided.  Moore  advises  that  for  this  purpose  a curved  bistoury 
be  used,  as  the  projection  of  the  alv'eolar  ridge  would  protect  the  nerve  from 
a straight  blade.  The  good  effect  of  the  operation  is  instantaneous ; pain  ceases 
in  the  tongue,  ear,  face,  and  head,  and  the  flow  of  saliva  is  greatly  dimi- 
nished : and  the  relief  is  continuous,  for  it  does  not  appear  that  the  nerve 
re-unites. 

Ligature  of  the  Lingual  Artery  may  be  required  to  restrain  profuse 
hmmorrhage  from  an  ulcerated  cancer  of  the  tongue.  This  operation  has  been 
practised  also  with  the  view  of  starving  the  morbid  growth  and  thus  retarding 
its  development.  That  it  does  so  for  a short  period  is  undoubtedly  the  ca.se, 


Fig.  725.— Ligature  of  Lingual  Artery. 


but  that  it  does  so  permanently  is  a fallacy.  This  operation  has  been  recom- 
mended for  these  purposes  by  Demarquay,  and  has  been  performed  in  this 
country  by  Moore  and  C.  Heath. 

The  lingual  artery  may  be  exposed  and  tied  in  the  following  manner. 

The  artery  is  reached  with  most  certainty  in  the  digastric  triangle  of  the 
neck,  where  it  lies  beneath  the  hyo-glossus  muscle.  A curved  incision  carried 
from  about  one  Anger’s  breadth  external  to  the  symphysis  menti  downwards 
to  the  great  cornu  of  the  hyoid  bone  and  prolonged  upwards  to  near  the  angle 
of  the  jaw  will  expose  the  lower  border  of  the  submaxillary  gland.  In  fat  1 
subjects,  or  when  the  parts  are  swollen,  the  incision  must  be  of  the  full  length  ! 
above  mentioned,  but  under  ordinary  circumstances  it  may  be  curtailed  by  | 
about  half  an  inch  at  each  end.  The  first  incision  divides  the  skin,  superficial  ; 
fascia,  and  platysma,  exposing  the  strong  fascia  covering  the  submaxillar}*  | 
gland.  If  the  incision  be  cai’ried  too  far  backwards,  the  facial  vein  will  be  : 
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divided.  The  deep  fascia  must  now  be  opened,  and  the  subinaxillary  gland 
raised  and  drawn  upwards  towards  the  jaw.  The  tendon  of  the  digastric  then 
comes  into  view,  and  a space  is  exposed  bounded  below  and  externally  by  the 
curved  tendon  of  the  digastric,  internally  by  the  free  edge  of  the  mylo-hyoid, 
and  above  by  the  ninth  nerve  accompanied  by  a small  vein.  The  floor  of  the 
space  is  formed  by  the  part  of  the  hyo-glossus  arising  from  the  great  cornu  of 
the  hyoid  bone.  The  fibres  of  the  hyo-glossus  must  now  be  picked  up  care- 
fully in  this  space,  and  divided  horizontally,  when  the  lingual  artery  will  come 
at  once  into  view  (Fig.  72o).  Care  must  be  taken  while  exposing  the  artery 
not  to  cut  too  deeply,  as  it  is  separated  from  the  mucous  membrane  of  the 
pharynx  merely  by  a few  fibres  of  the  middle  constrictor.  Sometimes  the 
stylo-hyoid  ligament  comes  into  view  ; it  may  be  recognized  at  once  by  its 
pissing  upwards  and  outwards,  while  the  artery  is  directed  iq^wards  and 
inwards.  Should  it  be  seen  it  may  be  used  as  a guide  to  the  artery  which 
passes  between  it  and  the  hyo-glossus.  In  rare  cases  the  artery  lies  with 
the  ninth  nerve  superficial  to  the  hyo-glossus,  in  which  situation  it  must  be 
sought  if  not  found  in  its  proper  place. 

Operations  on  the  Tongue. — The  operations  that  are  practised  on  the 
tongue  when  it  is  affected  by  cancer  consist  in  removal  of  a portion  of  the 

^ organ  only,  or  its  complete  extirpation  from  the  hyoid  bone  according  to  the 

■ situation  of  the  disease  and  the  extent  to  which  the  tongue  is  implicated. 
Unless  the  disease  can  be  veiy  fully  and  freely  extirpated,  it  is  better  not  to 
attempt  any  operation,  for  in  no  organ  is  there  a gi’eater  tendency  to  recurrence 
of  cancer  than  in  the  tongue.  "^^Tien  the  disease  extends  to  the  floor  of  the 
mouth,  implicates  the  arches  of  the  palate,  or  has  largely  infiltrated  the  sub- 
maxillary lymphatic  glands,  the  propriety  of  operating  becomes  very  doubtful. 
Even  under  these  circumstances,  however,  extensive  operations  have  been 

' performed  with  at  least  temporary  benefit  in  some  cases.  In  determining  the 

■ cpiestion  of  operating,  much  will  depend  upon  the  condition  of  the  patient. 


If  he  be  otherwise  in  good  health,  though  suffering  greatly  from  the  pain  of 
the  cancer,  and  if  the  secondary  affection  be  limited  to  the  glands  below  the 
jaw,  which  can  be  removed  without  difficulty,  an  operation  may  be  under- 
taken. If  he  be  greatly  exhausted  by  pain  and  want  of  food,  and  more 
especially  if  the  glands  under  the  sterno-mastoid  are  enlarged,  an  operation 
would  at  the  best  give  very  temporary  relief,  and  would  be  very  likely  to  be 
directly  fatal. 

In  all  ojKTations  upon  the  tongue,  three  precautions  must  be  taken  ; 1,  to 


P’ig.  T2(i.— Apjilication  of  Screw-Ga",  Clieek-Rptractor,  and  Whipcord,  in  Operations 

on  tlie  Tongue. 


640 


DISEASES  OF  THE  MOUTH  AND  THROAT. 


prevent  the  patient  from  biting  it  ; 2,  to  expose  it  thoroughly  ; and,  3,  to  keep 
it  under  control.  Ihe  first  object  is.  attained  by  placing  an  efficient  gag 
between  the  teeth  on  the  side  opposite  to  the  seat  of  operation.  The  screw-gag 
(Fig.  72G)  may  be  used  in  some  cases,  but  it  is  rather  apt  to  slip.  Fergus- 
’s (Fig.  727)  or  Whitehead’s  gag  (Fig.  728)  will  be  found  more  efficient. 

Fergusson’s  is  very  difficult  to  keep  in 
jDOsition  when  the  back  teeth  are  wanting, 
as  it  tends  to  slip  forwards.  Whitehead’s 
gag  may  then  be  of  service,  but  it  also  is 


son 


uncertain  if  the  front  teeth  are  wanting. 

o 


Fig.  727.— Fergusson’s  Gag. 


Efficient  gagging  is  one  of  the  most 
essential  parts  of  all  operations  on  the 
tongue,  and  in  all  cases  it  is  better  to 
entrust  the  gag  to  an  assistant,  whose 
sole  duty  shall  be  to  see  that  it  does  not 
slip.  The  slipping  of  the  gag  and  the 
sudden  closure  of  the  mouth  at  a critical 
point  in  the  operation  may  necessitate  a sudden  performance  of 
laiyngotomy,  or  may  even  cost  the  patient  his  life.  If  the  patient  l^e 
efficiently  gagged  the  jet  of  blood  from  a divided  lingual  will  usually  be 
thrown  out  of  the  mouth,  and  cause  but  little  trouble.  If  a gag  be  used 
which  acts  on  one  side  only,  the  tongue  must  be  fully  exposed  by  a cheek- 
retractor  (Fig.  726)  applied  on  the  opposite  side.  During  the  operation  the 
tongue  must  be  controlled  by  a strong  Avhipcord  ligature  passed  through  it 


about  an  inch  from  its  tip.  If  only  a small  portion  of  the  anterior  part  is  to  | 
be  removed,  a single  thread  will  suffice.  In  removing  half  the  tongue  two  ; 
ligatures  must  be  passed,  one  on  each  side  of  the  middle  line,  so  as  to  control  | , 
not  only  the  part  to  be  removed,  but  the  remaining  part  also,  so  that  the  j 
stump  may  be  drawn  forwards  at  the  end  of  the  operation  to  arrest  | ■ 
haemorrhage.  When  a portion  only  of  the  tongue  is  to  be  removed  it  may  be 
done  by  the  ligature,  the  ^craseur,  the  knife,  or  the  scissors.  IWien  extirpa- 
tion of  the  whole  organ  is  decided  upon,  the  ligature  is  not  applicable. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three  regions ; 
viz.,  the  anterior  third,  the  central  lateral  portion,  and  the  posterior  part. 

Excision  of  a small  part  of  the  Tongue  may  readily  and  safely  be 
done  when  the  free  anterior  portion  only  is  diseased,  or  when  it  is  only  super- 
ficially affected  at  its  side  or  back  part.  The  patient  having  been  gagged  the 
tongue  is  secured  by  passing  a thread  through  it.  It  is  then  drawn  well  1 
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forward  while  the  lingual  artery  is  compressed  in  the  Avay  recommended  by 
C.  Heath.  To  do  this  the  forefinger  is-  passed  over  the  dorsum  of  the  tongue 
till  it  touches  the  epiglottis  ; it  is  then  turned  towards  the  side  on  which  the 
artery  is  to  be  compressed,  and  hooked  forcibly  upwards  against  the  jaw.  The 
diseased  portion  of  the  tongue  is  then  dissected  out  with  a scalpel,  or  scissors, 
and  forceps.  If  the  artery  be  well  compressed  the  operation  will  be  practically 
bloodless.  On  removing  the  pressure  the  hmmorrhage  is  free,  often  profuse, 
but  the  larger  vessels  are  easily  ligatured,  and  the  oozing  will  soon  cease  on 
the  application  of  ice. 

Strangulation  of  the  diseased  mass  by  means  of  the  Ligature  was  formerly 
much  more  employed  than  at  the  present  day,  and  is  indeed  now  seldom 
adopted,  on  account  of  the  pain  that  attends  and  the  foetor  that  follows  its 
use.  If,  however,  the  Surgeon  be  single-handed  or  unprovided  with  tnist- 
'i  worthy  assistants,  or  if  ha3inorrhage  is  much  to  be  feared,  this  means  may 
- still  be  employed. 

For  the  purposes  of  this  operation  strong  thick  saddler’s  whipcord  is  the  best, 

; as  it  does  not  readily  cut  through  the  soft  and  brittle  tissue  of  the  organ,  which 
jwill  be  the  case  if  the  small  compressed  cord  usually  sold  by  the  instrument 
.makers  be  used.  There  is  little  danger  from  luBmorrhage  in  or  after  this  opera- 
tion ; and  the  pain  and  subsequent  discomfort  are  usually  much  less  than 


The  ligature  is  passed  by  means  of  an  ordinary  iiffi^ms-needle,  or,  what  is  often 
. nore  convenient,  a corkscrew-needle  curved  on  the  side  as  well  as  to  the  point 
fFig.  720).  In  many  cases,  the  plan  described  for  tying  flat  na3^d  will  be 


lund  the  most  convenient  mode  of  passing  the  whipcord  round  the  cancer 
f the  tongue  (Fig.  78o).  In  whatever  way  the  ligatures  are  applied,  care 
lould  be  taken  to  pass  them  through  the  healthy  tissue  of  the  organ  wide  of 
le  disea.se,  and  they  should  then  be  tied  very  tightly,  so  as  to  strangle  the 
lass  effectually.  This  may  then  be  cut  away  by  scissors,  so  as  to  dimini.sh  the 


Fig.  729. — Corkscrew-Needle. 


night  be  expected.  The  pain  may  be  prevented  by  section  of  the  gustatory 


Fig.  730.— Application  of  Ligature  to  Cancer  of  Anterior  Part  of  Tongue. 
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quantity  of  sloug-li  tliat  would  otherwise  l)o  left  in  the  mouth.  Hwellimr  of 
the  tongue,  followed  by  rather  profuse  salivation  and  fVntor  of  the  breath 
attends  this  operation  ; but  the  mass,  if  properly  constricted,  will  slough  away 
in  a few  days,  leaving  a large  gap  that  readily  fills  by  granulation.  When  the 
disease  extended  so  for  back  that  it  could  not  readily  be  reached  from  the 
mouth,  Clocpiet,  Arnott,  and  others,  succeeded  in  strangling  it  by  making  an 
incision  in  the  hyoid  region,  between  the  genio-hyoid  muscles,  carrying  the 
ligatures  by  means  of  long  needles  through  the  base  of  the  tongue,  and  then  < 
drawing  them  tight  through  the  aperture  in  the  neck,  so  as  to  constrict  the 
diseased  mass.  This  method  of  operating  was  rarely  successful  and  has  long 
been  abandoned. 

Excision  of  the  Whole  or  of  a Large  Portion  of  the  Tongue. — i 

This  operation  may  be  performed  in  four  ways.  1.  From  the  inside  of  the  | 
mouth,  without  any  external  incisions.  2.  By  the  submental  method,  through  I 
the  mylo-hyoid  space.  3.  By  the  buccal  method,  a free  incision  being  made  1 
through  the  cheek  ; and  4.  By  division  of  the  lower  lip  and  jaw.  1 

The  excision  of  the  whole  tongue  from  the  interior  of  the  mouth  is  most  I 
easily  ]3erformed  by  means  of  the  ^craseur,  and  it  is  to  the  introduction  of  this  | i 
instrument  into  surgical  practice  by  Chassaignac  that  we  owe  to  a great  extent  I ; 
the  advance  made  in  this  operation  during  the  last  thirty  years.  There  are  [ 
many  methods  by  which  this  operation  may  be  performed,  the  difference  in  the  ( 1 
minor  details  being  dependent  on  the  extent  and  situation  of  the  cancer,  and  1 
the  amount  of  tongue  that  consequently  requires  extirpation.  The  following 
plan  is  that  most  usually  adopted,  and  will  be  found  effectual  and  safe  in  the  { 
vast  majority  of  cases.  [ 

The  gag  having  been  applied,  the  end  of  the  tongue  should  be  secm’ed  ^vith  \ 
a piece  of  whipcord  and  well  dravm  forwards  and  upwards.  The  Surgeon 
then  cuts  across  the  frmnum  by  means  of  strong  curved  scissors,  and  divides 
successively  the  insertions  of  the  genio-hyoid  and  genio-hyo-glossal  muscles  i 
into  the  lower  jaw,  cutting  freely  backwards  so  as  to  liberate  the  base  of  thejll 
tongue.  He  now  snips  across  the  reflexion  of  the  mucous  membrane  of  the  ■ 
floor  of  the  mouth  from  the  lower  jaw,  and  then,  laying  aside  the  scissors,  ^ 
separates  widely  with  his  fingers  the  base  of  the  tongue  from  these  parts.  As  H 
he  does  this  the  assistant,  who  has  charge  of  the  whipcord  ligature,  draws  the  il 
tongue  well  forwards,  and  it  comes  bodily  out  between  the  lips.  If  the  anterior  H 
pillar  of  the  fauces  offer  any  obstacle  it  may  be  snipped  across,  and  the  wire  of  11 
the  ecraseur  may  then  be  applied  well  round  the  back  of  the  organ,  the  shaft  H 
being  pressed  up  under  the  base  of  the  tongue.  If  the  wire  have  a tendency  »■ 
to  slip  forwards,  a large  double  hook  should  be  passed  in  front  of  it  into  the II 
base  of  the  tongue,  so  as  to  steady  it  and  prevent  its  slipping.  By  now  working  il 
it  slowly,  the  Avhole  organ  can  be  removed  without  hmmorrhage. 

Nunneley,  of  Leeds,  devised  an  ingenious  mode  of  applymg  the  ecraseur  sojw 
as  to  remove  portions  of  the  tongue,  or,  indeed,  the  whole  organ,  as  far  backll 
as  the  hyoid  bone.  This  operation  consists  in  passing  the  chain  of  the  e'eraseurH 
through  the  centre  of  the  mylo-hyoid  sjDaceby  means  of  a sickle-shaped  needle,™ 
about  4|  inches  long  and  as  broad  as  a bistoury  blade.  By  this  needle  theH : 
chain  is  brought  into  the  mouth  close  to  the  frmnum.  Two  or  three  curved™^ 
and  strong  hare-lip  pins  are  now  passed  deeply  into  the  tongue,  obliquely, H" 
behind  the  seat  of  the  disease,  their  points  being  made  to  project  forwards^ 
below  the  organ,  so  as  to  prevent  the  chain  from  slipping.  The  loop  is  nowM. 
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i^iiidaally  tig'htened,  and  the  tongue  is  cut  or  shaved  off  obliquely  from  behind 
forwards. 

Two  ecraseurs  were  successfully  used  by  Chassaiguac  in  removing  portions 
of  the  tongue.  When  the  disease  occupies  only 
one  side,  and  it  is  not  thought  necessary  to  cut 
away  the  whole  breadth  of  the  organ,  two 
instruments  are  required,  which,  as  Chassaignac 
represents  (Fig.  7;>1),  must  be  passed  through 
the  substance  of  the  tongue  in  opposite  direc- 
tions, so  as  to  isolate  and  detach  the  diseased 
j portion.  The  operation  may,  however,  be 
I i)erformed  much  more  rapidly  and  easily  by 
: splitting  the  tongue  in  the  middle  line  by  means 
t of  a knife  or  a pair  of  scissors.  As  Morrant 
1 Baker  has  specially  pointed  out,  an  incision,  if 
j made  accurately  in  the  middle  line,  is  almost 
i bloodless.  The  incision  can  be  safely  carried 
I backwards  as  far  as  the  root  of  the  tongue,  and 
ithe  separation  of  the  diseased  half  of  the 

« organ  and  the  application  of  the  6oraseur  are  much  facilitated  by  so 
doing. 

The  following  points  must  be  attended  to  in  removing  large  portions  of  the 


Fig.  731. — Two  Eci-aseiir-s  applied  to 
Cancer  of  Tongue. 


Fig.  733. — Galvanic  ilci'a.seur. 

-nd  require  the  ligature.  The  instrument  should  be  worked  very  slowly,  in 
'»rder  that  time  may  be  given  for  the  vessels  to  contract.  As  an  additional 
^ecurity  against  haamoiThage  a strong  ligature  should  be  applied  behind  the 
craseiir  just  before  it  finally  cuts  tlirougli  the  lingual  arterv. 

The  wire  ecraaeur  (Fig.  732)  will  be  found  better  than  the  chain-instrument, 
he  form  of  wire  best  suited  to  the  instrument  is  strong  piano-wire.  It  will 

T T 2 


: tongue  by  means  of  the  ecraseur.  The  wire  should  be  thick.  If  too  thin  it 
. cuts  almost  as  readily  as  a knife,  and  the  lingual  arteries  will  certainly  spout 


Jig.  732.— Wire  Ecraseur  for  Removal  of  Tongue. 
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be  found  better  to  attach  one  end  only  to  tlie  inovaljle  part  of  the  instrument, 
the  other  being  twisted  round  the  handle,  as  in  the  figure.  It  then  cuts  by  a 1. 
slow  sawing  movement  and  divides  the  vessels  more  surely.  Middeldorpf ’s 
galvanic  cautery  was  much  used  a few  years  ago  in  operations  on  the  tongue 
(Fig.  7t)3).  By  working  this  slowly,  and  not  heating  the  platinum-wire 
beyond  a red  heat,  the  tongue  may  be  removed  without  the  loss  of  a drop  of 
blood.  This  I have  done  in  several  cases  in  Avhich  the  whole  tongue  required 
removal,  from  the  inside  of  the  mouth,  without  any  external  Avound.  The 
galvanic  cautery  cuts  more  rapidly  than  the  ordinary  instrument,  and  it  was 
at  first  hoped  that  its  use  aa^ouM  considerably  simplify  the  operation.  Experi- 
ence has,  hoAvever,  shoAvn  that  the  charred  surface  left  by  the  passage  of  the 
hot  Avire  heals  more  sloAvly,  Avith  more  discharge  and  sloughing,  than  that  left 
by  the  6craseur.  Secondary  haemorrhage  has  occurred  moreoA^er  in  a consider-  • 
able  number  of  cases  after  its  use.  It  was  urged  as  another  advantage  attending  i 
its  employment,  that  a charred  surface  offers  a baiTier  to  the  absorption  of  ' 
septic  matter,  but  the  fallacy  of  this  idea  has  been  demonstrated  by  experi-  • 
mental  investigations  on  animals.  The  instrument  has  therefore  been  abandoned 
almost  universally,  most  Surgeons  preferring  the  wire  ecraseur  in  those  cases  - 
in  Avhich  the  scissors  or  knife  cannot  be  safely  employed. 

In  1877,  W.  Whitehead  of  Manchester  successfully  remoA'ed  the  whole  » 
tongue  through  the  mouth  with  scissors,  and  since  then  the  operation  has  been  j 
repeated  in  a large  nmnber  of  cases  with  excellent  results.  The  operation  is  | 
conducted  as  follows.  The  mouth  is  efficiently  gagged,  and  a double  ligature  ) 
passed  through  the  tip  of  the  tongue.  The  assistant  in  charge  of  this  is  { 
directed  to  maintain  throughout  the  operation  a steady  traction  upwards  and 
forwards.  The  operator  commences  by  dividing  all  the  attachments  of  the  » 
tongue  to  the  jaAV  and  to  the  pillars  of  the  fauces  Avith  an  ordinary  pair  ,-j 
of  straight  scissors.  The  muscles  attached  to  the  base  of  the  tongue  are  then  i ) 
cut  across  by  a series  of  successive  short  snips  of  the  scissors,  until  the  entue  r . 
tongue  is  separated  in  the  plane  of  the  inferior  border  of  the  lower  jaw  as  far  F 
back  as  the  safety  of  the  epiglottis  will  permit.  Any  vessels  requiring  torsion  I ) 
are  twisted  as  divided,  but  a moment’s  pressure  with  a small  piece  of  sponge,  :■  [ 
held  in  sponge  forceps,  suffices  temporarily,  if  not  permanently,  to  arrest  any  d i 
bleeding.  A single  loop  of  silk  is  then  passed  by  a long  needle  through  the 
remains  of  the  glosso-epiglottidean  fold  of  mucous  membrane,  as  a means  of 
di’awing  forwards  the  floor  of  the  mouth  should  secondary  haemorrhage  take  i ; i 
place.  This  may  be  withdrawn  on  the  second  day.  The  haemorrhage  in  this  1 
method  of  operatuig  is  much  less  than  would  be  expected.  Whitehead  states  [4 
that  in  tAvo  cases  he  removed  the  Avhole  tongue  without  twisting  a single 
vessel.  Treves  and  others  have  howeA’ er  met  Avith  very  troublesome  haemor- 1 1 
rhage  during  the  operation.  In  a paper  read  before  the  International  Medical  I ; 
Congress  of  1881,  Whitehead  recorded  tAventy-eight  cases  in  Avhich  the  opera-  r 
tion  had  been  performed  with  only  three  deaths,  two  of  which  occurred  at  a • 
remote  period  after  the  operation. 

If  only  half  the  tongue  is  affected  it  may  be  removed  by  scissors  in  the  ■ 
same  way,  after  having  been  split  in  the  middle  line. 

When  the  floor  of  the  mouth  is  implicated  in  the  disease  no  oi^oration  i> 
through  the  mouth  should  be  attempted  ; as  it  is  impossible  by  this  means  to  i 
extirpate  the  whole  of  the  disease  in  this  situation,  and  partial  remoA^al  of  it  i 
Avill  be  folloAved  only  by  rapid  recniTence  and  increased  activity  of  development,  i 
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Slight  enlargement  of  the  glands  under  tlie  jaw  should  not  be  any  bar  to  the 
operation,  provided  the  disease  be  limited,  and  the  constitution  good.  II 
not  too  much  enlarged,  tlie  glands  may  ])C  excised  at  the  same  time  "with  the 
disease  of  the  tongue  ; or  if  they  be  so  slightly  enlarged  as  to  be  scaicely 
recognizable,  they  may  be  left,  when  they  will  perhaps  subside  without  the 
necessity  of  operation,  as  their  enlargement  may  possibly  be  dependent  upon 
simple  irritation  ; should  they  continue  indurated,  they  may  readily  be  remo\ed 
at  a subsequent  period. 

Submental  Operation  for  Excision  of  Tongue. — Ilegnoli  of  Pisa  pub- 
lished, in  1838,  a description  of  a method  by  which  the  whole  tongue  could  be 
successfully  removed.  The  plan  that  he  proposed  was  as  follows.  An  incision 
of  a semilunar  shape  was  made  along  the  line  of  the  lower  jaw,  beginning  near 
one  angle  and  terminating  close  to  the  other.  A perpendicular  incision  was 
4 carried  ft’om  the  centre  of  this  line  immediately  under  the  chin  to  the  hyoid  bone 


Fig.  734. — Lines  of  Incision  in  Regnoli’s 
Oiieration. 


Fig.  735. — Tongue  drawn  out  between  Jaw 
and  Hyoid  Bone. 


t (Fig.  734).  In  making  this  semilunar  incision,  care  must  be  taken  not  to  wound 
; the  facial  artery  on  either  side.  The  trunk  of  the  vessel  should  be  protected  by 
t the  finger  of  an  assistant  as  it  curves  round  the  lower  jaw,  and  the  incision 
j.  should  be  confined  within  the  space  between  the  two  facials.  The  triangular 
flaps  of  skin  formed  in  the  manner  indicated  are  dissected  back,  and  the 
^ muscles  and  mylo-hyoid  space  are  now  exposed.  These  must  be  successively 
divided;  the  anterior. bellies  of  the  digastrics  are  cut  across,  the  mylo-hyoid 
I muscle  divided  transversely  at  its  anterior  part ; and  the  attachments  of  the 
I genio-hyoidei  and  genio-hyo-glossi  are  then  to  be  detached  from  the  lower  jaw 
I by  a few  touches  of  the  scalpel,  and  by  separating  Avith  the  fingers  the  mucous 
B membrane  of  the  floor  of  the  mouth.  An  aperture  is  then  made  into  this  by 
j pushing  the  scalpel  through  it,  and  its  reflexion  from  the  inside  of  the  lower 
j jaw  is  divided  as  far  back  a.s  the  outer  angles  of  the  external  incision.  The 
submaxillary  glands  arc  pushed  aside,  and  the  tip  of  the  tongue  being  seized  with 
a strong  hook  or  vulsellum-forceps,  the  organ  is  drawn  out  to  its  full  extent  on 
to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid  bone  (Fig.  735), 
'»  when  the  Avhole  of  it  may  be  removed  close  to  its  attachments  to  the  latter 
bone  by  means  of  the  knife  or  the  ecraseur.  The  latter  instrument  is  to  bo 
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prefeiTcd,  as  its  use  is  attended  by  less  hteinorrliage  than  follows  tliat  of  the  knife. 

It  Avill  occasionally  be  found  tliat  the  anteiior  pillar  of  tlie  fauces  is  soinewliat 
in  the  way  of  the  application  of  the  instrument.  Should  this  be  inconveniently 
so,  it  may  be  snipped  across  before  the  wii’e  of  the  ecraseur  is  ajjplied.  l>y 
means  of  this  operation,  which  I have  several  times  performed,  the  whole  of 
the  tongue  may  be  shaved  off  clean  from  the  base  of  the  epiglottis  and  hyoid 
bone.  After  the  removal  of  the  tongue  the  haBinorrhage  will  usually  be  found 
to  be  trifling  ; but  should  one  or  other  of  the  lingual  arteries  bleed,  it  may 
readily  be  seized  and  ligatured.  The  line  of  incision  in  the  skin  must  then  be 
stitched  up,  a good  sized  drainage-tube  being  inserted  at  the  lower  end  of  the 
vertical  incision.  ! 

Kocher  of  Berne,  believing  that  the  best  hope  of  giving  prolonged  relief  or  j 
possibly  permanently  curing  the  patient,  lies  in  a complete  removal  in  every  ! 
case  of  the  lymphatic  glands  below  the  jaw  simultaneously  with  the  diseased  part  j 
of  the  tongue,  has  introduced  a method  of  operating  which  in  his  hands  has  been 
attended  by  a considerable  degree  of  success.  He  makes  a free  external  incision,  |, 
commencing  a little  below  the  lobule  of  the  ear  and  running  downwards  along 
the  anterior  border  of  the  sterno-mastoid  to  the  level  of  the  gi’eat  cornu  of  the  1, 

hyoid  bone ; from  this  an  incision  is  carried  forwards  nearly  to  the  body  of  the  ? 

hyoid  bone,  and  then  upwards  along  the  line  of  the  anterior  belly  of  the 

digastric  to  the  jaw.  The  flap  thus  marked  out  is  turned  upwards  over  j 

the  face.  The  lingual  artery  is  then  tied  before  it  passes  beneath  the  hyo- 
glossus.  By  a process  of  careful  dissection,  all  the  lymphatic  glands  are  ■i 
removed  from  the  region  exposed  by  the  wound.  In  so  doing  the  carotid  ! 
sheath  will  be  exposed,  as  one  gland  always  lies  upon  it  close  to  the  sterno-  -i 
mastoid.  The  facial  artery  and  vein  will  be  divided,  and  must  be  secured  by  j 

ligature.  It  is  usually  necessary  to  remove  the  submaxillary  and  sublingual  f| 

glands,  which  otherwise  are  somewhat  in  the  way.  Some  lymphatic  glands,  j 

touching  the  inner  surface  of  the  jaAV,  between  it  and  the  sublingual  gland,  j 

must  be  sought  for  and  removed.  The  mylo-hyoid  muscle  and  the  mucous  i 
membrane  of  the  mouth  are  uoav  fuUy  exposed,  and  must  be  carefully  divided,  | 
Avhen  the  side  of  the  tongue  to  its  very  root  comes  into  view.  If  only  one  side  » 
is  affected,  the  tongue  may  now  be  split  down  the  middle  line  from  the  mouth,  P 
and  the  base  cut  through  from  the  external  wound.  Kocher  recommends  a <■ 
preliminary  tracheotomy  and  plugging  the  pharynx  during  the  operation.  In  Im 
fom’teen  cases  operated  on  by  himself  by  this  method  only  one  patient  died,  j J 
fi’om  secondary  hgemorrhage  from  the  tracheotomy  Avomid.  In  8 recurrence  ill 
of  the  disease  took  place,  1 died  a year  after  of  pneumonia,  and  4 remained  | 
well  at  14  months,  5,  5 and  6|  years  afber  the  operation.  The  operation  is  a j 
bold  one,  and  requires  skill  and  patience  in  its  performance  ; but  the  danger  t 
does  not  seem  to  be  great,  and  the  results  are  such  as  to  encourage  further  j 
attempts  in  the  same  direction. 

The  Buccal  Operation. — Furneaux  Jordan  has  introduced  an  operation 
which  consists  in  dividing  the  cheek  on  the  affected  side  backwards  as  far  as  e 
the  ramus  of  the  jaw,  care  being  taken  to  go  beloAV  the  parotid  duct.  The  i 
tongue  is  then  seized  in  the  usual  way,  and  cut  off  by  tAVO  ecraseurs  Avorked  | 
simultaneously,  the  chain  of  one  dividing  the  organ  transveraely  close  to  the  J 
pillars  of  the  fauces,  that  of  the  other  severing  the  tissues  along  the  floor  of  ! 
the  mouth.  1 have  performed  this  operation  in  one  case  of  unilateral  cancer  ; 
of  the  tongue,  and  found  that  the  organ  could  readily  be  reached,  commanded, 
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and  a portioii  removed  througli  tlic  gap  in  tlie  cheek.  After  the  operation  is 
concluded,  this  is  closed  by  sutures. 

Excision  of  Tongxxe  after  Division  of  the  Lower  Jaw.  Sedillot  of 
Scrasburg-  described,  in  ISob,  a method  of  removing  the  whole  of  the  tongue, 
which  he  stated  that  he  had  practised  for  some  years  with  success.  Ihe 
operation  consists  in  making  a vertical  section  through  the  lower  lip,  sawing 
through  the  inferior  maxilla  at  its  symphysis,  separating  the  bone  on  each 
side,  drawing  the  tongue  forward  and  removing  it.  In  performing  this  opera- 
tion, its  inventor  recommends  that  the  section  of  tlie  lower  lip  should  be  made 


carefully  through  the  median  line,  and 
carried  across  the  chin  as  far  down  as 
the  hyoid  bone.  The  lower  jaw  is  then 
sawn  tlu’ough  at  its  symphysis.  In 
order  to  fix  the  bone  more  accurately 
after  the  operation,  he  recommends 
that,  instead  of  making  one  vertical 
incision,  two  oblique  cuts  should  be 
practised  with  the  saw  in  tliis  shape  >>, 
so  as  to  form  a triangle,  the  point  of 
which  corresponds  to  the  middle  of  the 
body  of  the  bone,  so  that  the  two 
opposite  sides  may  be  locked  together 
after  the  removal  of  the  tongue.  Before 
; Siiwing  the  bone  it  may  be  drilled  011 
each  side  half  an  inch  from  the  edge 
of  the  intended  incision  through  it. 

After  having  divided  the  lower  jaw,  the 
1 muscles  connecting  it  to  the  tongue 
I should  be  cut  across  and  the  mucous 

3 membrane  forming  the  floor  of  the 
1 mouth  detached  from  the  bone,  the  two 
) sides  of  which  are  drawn  asunder ; 

and  the  tongue  then  removed  from  the 
j hyoid  bone  by  a stroke  of  the  knife,  or 

! gradually  snipped  through  with  scissors.  The  lingual  arteries  bleed  fr’eely, 
land  must  be  at  once  secured.  Fiddes  of  .lamaica  recommends  that  the 
I artery  be  divided  and  tied,  flrst  on  one  side  and  then  on  the  other,  so 

4 as  to  avoid  dangerous  hsemon-hage.  The  opposite  sides  of  the  jaxv-bone 
: are  then  brought  together,  and  held  in  position  by  wire  twisted  round  the 
t teeth,  or  passed  through  a hole  drilled  on  each  side  before  the  division  of 

the  bone.  If  Sedillot’s  angular  cut  be  adopted,  the  bone  may  be  kept  m situ 
much  more  easily  than  if  the  vertical  incision  to  which  he  first  of  all  had 
r recourse,  and  which  is  commonly  adopted  in  this  country,  be  ])ractised.  The 
i incision  in  the  lower  lip  must  be  united  in  the  usual  way  by  hare-lip  pins  or 
sutures.  This  operation  was  first  done  in  this  country  by  Syme  and  Nunneley, 
and  has  of  late  years  been  very  extensively  practised  by  many  Surgeons.  By  it 
the  whole  tongue  can  be  freely  exposed  and  cut  out  from  its  deepest  attach- 
ments. If  it  be  prefeiTed,  the  ccraseur  may  be  applied  when  the  tongue  has 
'been  folly  exposed  (Fig.  730). 

Haemorrhage  during  Excision  of  the  Tongue  is  the  only  serious  danger 


Fig.  730.— Remov.al  of  Tongue  by  Division 
of  Lower  Jaw  and  Ecraseur. 
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of  the  operation,  and  so  long  as  the  mouth  is  thoroughly  gagged  even  this 
need  cause  no  anxiety.  If  only  a part  of  the  tongue  is  being  removed,  liiemor- 
rhage  may  bo  immediately  arrested  by  drawing  the  tip  well  out  of  the  mouth 
by  the  ligature  through  it  and  compressing  the  lingual  against  the  jaw  by  the 
method  already  described.  The  pharynx  must  then  Ije  thoroughly  cleaned 
with  sponges  on  sponge-holders.  AVhen  this  is  done  the  assistant  relaxes  his 
linger,  and  the  bleeding  point  can  usually  be  seized  without  difficulty  in  a pair 
of  forcipressure  forceps.  If  the  whole  tongue  have  been  removed,  the  stump 
must  be  hooked  forward  w'ith  the  fore-finger  and  seized  in  a pair  of  vulselluni 
forceps  while  the  artery  is  compressed  as  before  described.  In  tying  the 
lingual  artery,  as  the  tissues  are  brittle,  it  is  better  to  include  some  of  the 
surrounding  structure.  The  ligature  may  then  be  cut  short.  The  most 
serious  accident  is  when  the  gag  slips  while  free  haemorrhage  is  going  on.  lu 
a case  of  this  kind  I had  to  perform  laryngotomy,  as  a coagulum  formed  in 
the  pharynx  before  the  vessel  could  be  secured.  The  patient  made  a good 
recovery,  dying  two  years  after  the  operation  from  the  recurrence  of  the  disease 
in  the  lung  and  in  one  of  the  toes. 

Oozing  of  blood  may  usually  be  arrested  by  ice,  or  if  it  be  more  than  usually 
free  the  bleeding  point  may  be  touched  with  Paquelin’s  cautery  or  perchloride 
of  iron,  but  this  should  be  avoided  if  possible,  as  it  interferes  with  the  healing 
of  the  wound. 

If  very  free  haemorrhage  is  expected  it  may  be  advisable  in  some  cases  to 
perform  a preliminary  tracheotomy  and  to  introduce  Trendelenburg’s  obtui’ator 
or  to  plug  the  pharynx  with  a sponge. 

After-Treatment. — The  chief  trouble  in  the  after-treatment  is  to  keep 
the  mouth  free  from  decomposing  discharges.  Various  means  have  been 
tried  for  this,  chlorinated  gargles,  sanitas,  terebene,  Condy’s  fluid,  &c.,  but 
nothing  approaches  iodoform  in  efficiency.  It  should  be  applied  in  the  form 
of  crystals  (not  precipitated)  immediately  after  the . operation.  Subsequently 
a small  quantity  may  be  sprinkled  over  the  raw  surface  daily  by  means  of  a 
camel’s-hair  pencil.  The  mouth  may  be  washed  at  intervals  after  the  first 
thu’ty-six  hours  with  a weak  solution  of  permanganate  of  potash.  Ice  may  be 
sucked  at  intervals  for  the  first  few  days,  if  it  be  found  grateful  to  the  patient. 
A tendency  to  dyspnoea  is  sometimes  manifested  after  the  operation,  owing  to 
the  stump  of  the  tongue  falling  backwards.  This  is  remedied  by  opening  the 
mouth  and  drawing  the  stump  forwards.  If  it  ocem’s  frequently  a thread 
must  be  passed  through  the  stump  and  retained  for  a few  days.  If  only  a 
part  of  the  tongue  have  been  removed  the  patient  will  be  able  to  swallow 
fairly  well  after  the  first  few  hours,  but  if  the  whole  organ  have  been  taken 
away  he  must  be  fed  by  enemata,  or  through  an  india-rubber  tube  passed 
down  the  oesophagus,  for  the  first  three  or  four  days.  There  is  often  trouble 
from  profuse  salivation  for  two  or  three  weeks,  owing  to  the  patient  being 
unable  to  swallow  the  viscid  saliva  excreted  from  the  wounded  and  inltated 
glands.  This  is  best  controlled  by  alum  and  pyrethrum  gargles. 

Accidents  after  the  Operation. — Secondary  hcemorrhage  may  occur 
about  the  fifth  or  sixth  day,  especially  after  the  galvanic  cautery.  The  free 
use  of  ice  or  a spray  douche  of  ice-cold  water  may  arrest  it  if  it  be  slight.  If 
free  and  arterial,  perchloride  of  iron  or  the  actual  cautery  may  be  required. 
If  this  fail  the  lingual  may  be  ligatured  above  the  hyoid  bone  unless  that  has 
been  already  done  as  a preliminary  step  to  the  oi3eration.  SepUc  fever,  septic 
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poisoyiimi,  and  septic  infection  are  prevented  by  avoiding’  whenever  possible 
tliose  methods  of  operating  which  leave  a sloughing  surface,  and  by  the  free 
use  of  iodoform  in  the  after-treatment.  Se2dic  2nieimioniai\.\\.Q  to  the  inhalation 
of  decomposing  matter  from  the  floor  of  the  mouth  is  a common  cause  of 
death  in  excision  of  the  tongue,  as  in  cut-throat  and  similar  injuries.  It  is 
characterized  by  scattered  patches  of  broncho-pneumonia,  rapidly  ending  in 
breaking  down  of  the  lung-tissue.  Sometimes,  apparently  by  extension  from 
these  centres,  large  areas  of  lung-tissue  may  become  gangrenous.  This  very 
fatal  complication  is  best  avoided  by  the  use  of  iodoform  and  by  drainage 
from  the  floor  of  the  mouth  in  cases  of  removal  of  the  entire  tongue.  A.  E. 
Barker  suggested  and  successfully  practised  in  several  cases  a preliminary 
tracheotomy.  After  the  operation  the^  patient  was  made  to  breathe  by  the 
tracheal  opening  until  the  mouth  had  become  clean.  The  introduction  of 
iodoform  has,  however,  so  efficiently  prevented  septic  processes  in  these  cases 
that  tracheotomy  is  now  rarely  required. 

Comparison  of  the  Methods  of  Operating. — In  instituting  a comparison 
between  the  different  methods  of  dealing  with  cancer  of  the  tongue  it  should 
be  imderatood  that  the  same  plan  of  treatment  is  not  equally  applicable  to  all 
cases,  but  that  one  or  other  should  be  adopted  according  to  the  size,  situation 
and  extent  of  the  cancerous  mass.  If  this  be  small  and  situated  at  the  tip, 
this  portion  of  the  organ  may  be  easily  and  safely  excised.  If  situated 
towards  the  side  so  as  to  require  the  removal  of  perhaps  the  anterior 
third  of  one  side  of  the  organ,  it  may  be  best  done  by  splitting  the  tongue 
and  excising  the  diseased  part  by  the  ecraseur  or  scissors,  and  the  same 
methods  are  equally  applicable  when  half  the  organ  has  to  be  removed.  If 
the  posterior  part  be  superficially  affected  the  disease  may  be  cut  out  and  the 
buccal  operation  will  then,  in  some  cases,  be  found  to  expose  the  part  most 
fiiUy.  If  the  organ  be  so  deeply  affected  that  the  whole  requires  extirpation, 
it  can  be  done  from  the  mouth  by  the  ecraseur  or  by  A^Tiitehead’s  method. 
In  some  cases  it  will  be  found  most  convenient  to  split  the  tongue  and  remove 
the  halves  separately.  If  the  fioor  of  the  mouth  is  implicated  recourse  must 
be  had  to  Sedillot’s  operation  of  division  of  the  lower  lip  and  jaw  in  the 
middle  line.  If  it  is  intended  to  remove  the  glands  below  the  jaw  Kocher’s 
method  Anil  be  found  the  best.  WhicheA^'er  method  be  adopted,  the  sublingual 
gland  should  ahvays  be  removed  either  Avith  the  tongue  or  by  scissors  after 
the  main  part  of  the  disease  has  been  taken  aAvay,  as  there  are  some  small 
lymphatic  glands  buried  in  its  substance  Avhich  are  often  an  early  seat  of 
secondary  infection. 

Results. — The  prognosis  in  cancer  of  the  tongue  is  alAAaiys  bad.  The 
unfortunate  A'ictim  of  this  most  tenable  disease  is  almost  inevitably  destined 
sooner  or  later  to  fall  a sacrifice  to  it.  Removal  of  the  diseased  organ  in  part 
or  in  Avhole  may  relieve  for  a time,  but  very  rarely  does  more  than  this.  The 
more  acute  the  cancer,  the  more  rapid  will  bo  its  recurrence,  eitheiTocally  or  in 
the  glands.  A.  E.  IJarker,  who  has  most  carefully  investigated  this  point,  states 
that  out  of  170  cases  collected  from  various  sources  he  could  only  find  17  in 
which  recunence  did  not  take  place  under  one  year ; and  in  the  Avhole  of  medical 
literature  he  could  meet  Avith  the  record  of  only  42  cases  in  which  the  patient 
had  remained  free  from  recuiTence  for  a sufficient  length  of  time  to  justify  the 
hope  that  he  Avas  permanently  relieved  of  the  disease.  One  of  the  most 
successful  cases  on  record  Avas  operated  on  by  C.  Heath.  The  cancer  Avas 
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situated  near  the  fnicninn  adhering  to  the  jaw,  and  extending  upwards  into 
the  substance  of  the  tongue,  ddie  whole  incisor  portion  of  tlie  lower  jaw  and 
the  anterior  half  of  the  tongue  with  the  corresponding  part  of  the  floor  of  the 
mouth  ^vere  removed  in  one  piece.  The  operation  was  performed  more  tlian 
ten  years  ago,  and  the  patient  is  still  alive  and  in  good  health. 

The  mortality  directly  dne  to  the  operation  is  considerable,  but  not  very  high. 

Barker  has  collected  218  cases  from  various  sources,  and  finds  that  the 
death  rate  is  IGT  per  cent.  It  is  satisfactory,  however,  to  note  that  of  late 
years  it  has  considerably  diminished,  ddius,  at  University  College  Hospital 
38  cases  were  operated  on  between  1871  and  1881,  of  these  10  died  ; 2o 
of  these  operations  were  performed  before  1877,  and  of  these  8 died,  while  of 
the  18  since  that  date  only  2 died.  The  diminished  death-rate  seems  to  be 
due  in  part  at  least  to  the  more  successful  prevention  of  decomposition  by  the 
use  of  iodoform.  The  records  of  excision  of  the  tongue  are  so  far  from 
satisfactory,  that  some  Surgeons  have  doubted  the  propriety  of  performing 
the  operation;  but  when  we  remember  the  terrible  fate  of  the  patient  if 
the  disease  be  allowed  to  run  its  course,  and  that  cases  of  apparent  cure, 
although  exceptional,  are  not  unknown,  it  cannot  be  denied  that  the  opera- 
tion is  not  only  justifiable  but  advisable.  The  hope  of  improvement  in  the 
results  seems  to  lie  first  in  early  recognition  of  the  disease,  so  that  it  may 
be  removed  before  the  glands  are  affected,  and  secondly,  if  this  period  be 
passed,  in  free  removal  of  the  diseased  organ  with  the  whole  of  the  lymphatic 
glands,  which  receive  lymph  from  it,  if  this  be  possible.  The  fact  that 
epithelioma  seldom  recurs  in  the  viscera  encourages  us  to  attempt  the  removal 
of  the  affected  glands  whenever  their  situation  is  such  that  the  operation  can 
be  safely  undertaken. 

Effect  of  the  Removal  of  the  Tongue  on  Speech. — Although  distinct- 
ness of  articulation  is  necessarily  affected  for  a time  by  these  operations  on 
the  tongue,  yet  it  is  usually  restored  when  only  the  anterior  third  or  half 
is  removed  ; the  tissue  of  the  organ  recovering  its  normal  mobility  with 
remarkable  facility,  and  indeed  appearing  to  possess  a very  considerable 
reparative  power,  and  to  be  capable  of  reproduction  to  some  extent.  Even 
after  removal  of  the  whole  of  the  tongue,  the  power  of  deglutition  is 
preserved,  and  that  of  articulation,  although  at  first  somewhat  imperfect, 
eventually  returns,  so  that  the  patient  is  able  to  speak  so  distinctly  that 
strangers  would  not  be  aware  of  the  loss  he  had  sustained.  Amongst  the 
tortures  to  which  Christian  martyrs  were  subjected  in  the  early  ages,  and  the 
punishments  which  have  been  inflicted  on  heretics,  “ cutting  out  the  tongue  ” 
was  one  of  the  most  barbarous.  Martyi’ologists  in  describing  this  horrible 
mutilation  have  remarked  with  wonder,  that,  although  it  was  practised  with 
the  view  of  depriving  the  sufferers  of  the  power  of  speech,  yet  it  often  failed 
in  its  effect,  and  those  who  had  been  subjected  to  it  were  enabled  to  speak 
afterwards  as  plainly  as  before.  This  they  have  attributed  to  direct  miraculous 
intervention.  But,  as  modern  Surgery  has  shown  that  the  power  of  speech 
returns  equally,  whether  a cancerous  tongue  have  been  extirpated  by  the  knife 
of  the  Surgeon,  or  a heretical  tongue  by  that  of  the  executioner,  we  must 
look  upon  the  return  of  speech  rather  as  a physiological  fact,  than  as  a miracle 
specially  "wrought  for  the  benefit  of  those  mutilated  in  and  for  the  propagation 
of  the  true  faith. 

Diseases  op  the  Floor  of  the  Mouth. — Solid  Tumours  are  occii- 
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sionally  met  with  in  this  region,  Epithelioma  being  the  most  common.  Adenoma 
also  in  connection  with  the  salivary  glands  may  occur.  Xfcvi  also  have  een 
observed  in  this  situation.  These  tnmonrs  require  removal  by  irregular 
operations,  varying  according  to  the  size  and  situation  of  the  growth.  01 
these  proceedings  no  special  directions  can  be  given.  In  removing 
tumours  as  these,  when  situated  under  or  by  the  side  of  the  tongue,  the  kni  e 
must  necessarily  be  used  with  much  caution.  It  must,  however,  be  boine  in 
mind  that,  if  these  growths  cannot  be  reached  from  the  inside  of  the  mouth, 
thev  may  be  got  at  by  incision  through  the  mylo-hyoid  region,  where  theie 
is  but  a sliglit  thickness  of  soft  parts  between  the  surface  and  the  floor  of 
the  mouth. 

Cystic  Tumours  in  the  Floor  of  the  IVEouth  may  occur  under  thiee 
forms  : 1,  Ilauula  ; 2,  Congenital  Dermoid  Cyst ; and  3,  Bursal  Cysts. 

1.  Ranula. — A globular  swelling,  semi-transparent,  evidently  containing 
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fluid,  and  often  attaming 
the  size  of  a Avalnut  or  a 
pigeon’s  egg,  may  be  situ- 
ated under  the  tongue, 
pushing  this  organ  upwards 
and  backwards,  and  conse- 
quently interfering  Avith 
deglutition  and  speech 
(Fig.  737).  The  Avails  of 
the  cyst  are  usually  thin, 

Avith  small  vessels  ramify- 
ing on  them  ; its  contents 
ai’e  glairy  and  unlike  saliva. 

This  fonn  of  ranula  is 
usually  said  to  be  a dilata- 
tion of  Wharton’s  duct ; 
but  there  is  no  proof  of 
the  disease  being  of  this 
, nature,  nor  is  it  very  easy 

I to  understand  hoAv  so  small  a duct  can  be  dilated  to  so  large  a size  as  is 
occasionally  attained  by  these  tumours,  Avhich  seem,  in  some  cases  at  least, 
rather  to  consist  of  independent  cystic  formations,  such  as  commonly  occur 
I in  connection  Avith  other  secreting  glands,  and  in  other  parts  of  the  mouth. 

And  this  vieAv  of  the  case  is  strengthened  by  the  fact  that  these  globular 
( cystic  tumoui's  containing  glairy  fluid  may  occur  in  the  substance  of  the 
I tongue  itself,  far  aAA’ay  from  any  salivary  duct. 

^lorrant  Baker,  avIio  has  investigated  the  connection  between  ranula  and 
\ the  "W  hartoiiian  duct,  finds  that,  in  cases  of  ranula,  Wharton’s  duct  is  quite 
1 free,  without  any  alteration  in  size,  and  that  saliva  may  be  seen  issuing  from 
i it.  A probe  passed  into  the  duct  is  separated  from  the  ranula  by  a thin 
I membranous  Avail,  shoAving  clearly  that  the  duct  and  the  ranula  do  not 
( communicate.  I have,  hoAveA'er,  lately  seen  a case  in  Avhich  a ranula  resulted 
1 Irom  a wound  of  the  floor  of  the  mouth,  iii  the  situation  of  the  AVhartonian 
duct.  Tlie  Avoiind  Avas  caused  by  the  accidental  slipping  of  a pair  of  tooth- 
I forceps  during  extraction  of  the  first  molar  tooth.  As  the  Avound  healed  a 
r ranula  formed,  the  contents  of  Avhich  Avere  thick  and  ropy,  like  the  natural 
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secretion  of  the  snbmaxillary  gland.  It  nltiinately  reached  the  size  of  a 
plover’s  egg.  That  this  tumour  Avas  formed  hy  an  accumulation  of  the 
secretion  of  the  snbmaxillary  gland,  there  can  be  no  doubt  ; but  it  is  quite 
possible  that  the  collection  formed  in  the  sulmiucous  tissue,  and  that  it  Avas 
not  enclosed  in  an  actual  dilatation  of  the  Whartonian  duct. 

The  Treatment  of  this  form  of  ranula  consists  either  in  passing  a seton 
through  its  Avails,  so  that  contraction  may  take  place  on  this  (Fig,  737)  ; or 
else  in  the  excision  of  a large  portion  of  the  anterior  Avail  of  the  cyst,  the 
remainder  contracting,  until  it  at  last  becomes  obliterated, 

2,  The  Congenital  Dermoid  Cyst. — This  rare  form  of  cyst  is  met  Avith 
in  the  middle  line.  It  most  commonly  forms  a SAvelling,  projecting  into  the 
mouth  beneath  the  tongue,  and  also  appearing  on  the  neck.  In  a case  of  this 
kind  under  my  care,  the  contents  closely  resembled  cream-cheese  in  appear- 
ance, and  Avere  composed  of  epithelial  scales  and  fatty  matter  (see  also  Vol.  L, 
p.  974).  These  cysts  may  be  dissected  out  from  the  mouth  or  by  an  external 
incision  in  the  middle  line  betAveen  the  chin  and  the  hyoid  bone.  The  opera- 
tion is  troublesome  and  may  be  accompanied  by  free  bleeding. 

3.  Bursal  Cyst. — This  is  believed  to  arise  from  enlargement  of  the  bursa 
above  the  hyoid  bone  betAveen  the  genio-hyoidei  and  genio-hyo-glossi.  It 
projects  usually  more  distinctly  in  the  neck  than  into  the  mouth,  and  thus 
forms  a large  tumour,  soft  or  elastic,  and  semi-fluctuating,  occupying,  perhaps, 
all  the  space  betAveen  the  symphysis  and  the  hyoid  bone.  It  may  attain  the 
size  of  an  orange.  The  tumour  is  best  treated  by  making  a free  incision 
into  it,  from  the  mouth  if  possible,  and  Aviping  out  the  cavity  Avith  chloride 
of  zinc  (gr.  40  to  5j-  of  Avater),  after  which  a drainage-tube  may  be  inserted. 
If  the  tumour  is  more  superficial  externally  the  same  treatment  may  be  carried 
out  from  the  outside.  It  is  not  possible  in  most  cases  to  dissect  the  cyst  out, 
as  its  wall  is  thin  and  its  connections  deep  and  important. 

Salivaey  Calculi  are  occasionally  met  Avith  in  connection  with  the  sub- 
lingual, submaxillary,  and  parotid  glands.  They  are  most  common  in  the 
sublingual  gland,  and  will  then  be  found  to  be  situated  in  the  Whartonian 
duct.  From  this  situation  I have  two  or  three  times  removed  them.  Gross 
mentions  a case  of  calculus  in  the  duct  of  the  submaxillaiy  gland.  Wherever 
occmTing,  they  obstruct  the  duct  and  produce  retention  of  saliva  in  it. 
Hence,  when  the  salivary  glands  become  actively  secreting,  as  at  mealtimes, 
the  calculus,  by  preventing  the  escape  of  the  salivary  fluid,  causes  dis- 
tension of  the  gland,  with  pain  and  tenderness,  rendering  mastication 
difiicult. 

The  Treatment  is  simple.  It  consists  in  dividing  the  mucous  membrane 
over  the  calculus  and  then  extracting  it  with  forceps.  The  largest  Avhich  I 
have  removed  was  of  the  size  of  a small  damson-stone  ; it  Avas  loose  in 
Wharton’s  duct. 

DISEASES  OP  THE  PALATE,  UVULA,  AND  TONSILS. 

Hard  Palate. — The  hard  palate  is  liable  to  necrosis,  usually  the  result  of 
syphilis  or  scrofula,  but  occasionally  arising  from  a subperiosteal  abscess, 
starting  from  a diseased  tooth.  These  conditions  liaA'e  already  been  sufficiently 
described  in  the  chapter  on  Diseases  of  the  JaAVS,  Epithelioma  is  occasionally 
met  Avith  affecting  the  hard  palate,  but  it  is  far  from  common.  Encliondroma, 
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Fibroma,  and  various  forms  of  Sarcoma  have  also  been  met  with  in  this 
region. 

Soft  Pal.\te. — The  most  common  disease  of  tlic  soft  palate  is  syiiMlitic 
nJceration  I,,  p.  1112).  Epithriioma  is  occasionally  met  with  in  this 
part,  but  more  commonly  the  palate  is  affected  by  extension  from  the  pillar  of 
the  fauces  or  the  root  of  the  tongue.  Adenoma  is  perhaps  the  most  common 
tumour  in  this  region.  It  is  hard,  smooth,  painless,  and  being  encapsuled,  is 
readily  shelled  out  from  a single  incision.  A few  years  ago,  0.  Heath  success- 
fully removed  a tumour  of  this  kind  measuring  about  one  inch  and  a half  in 
diameter. 

Uvula. — Elongation  of  the  Uvula. — The  uvula  occasionally  becoming 
elongated  and  hanging  down  into  the  pharynx,  so  as  to  touch  the  epiglottis 
and  sensitive  mucous  membrane  in  its  neighbourhood,  gi^'es 
rise  to  gi*eat  irritation  of  the  fauces,  and  to  a tickling  or 
spiismodic  cough,  Avhich  can  be  cured  only  by  removing  the 
pendulous  body.  This  little  operation  may  be  readily  done 
by  seizing  the  end  of  the  uvula  with  a pair  of  polyims- 
forceps,  and  snipping  it  across  near  the  root  with  a long  pair 
of  scissors.  It  is  better  not  to  remove  the  whole  of  the 
uvula.  If  this  be  done,  throat-imtation  is  apt  to  continue. 

I have  been  most  satisfied  with  the  result  of  those  cases,  in 
which  a stump  from  a quarter  to  the  thii’d  of  an  inch  in 
length  has  been  left.  For  some  years  I have  been  in  the 
habit  of  using  a pair  of  “ vulsellum-scissors  ” (Fig.  738), 
by  which  the  uvula  is  cut  off  at  the  same  moment  that  it  is 
seized,  thus  rendering  the  operation  easier  and  less  irritating 
to  the  patient.  A veiy  ingenious  American  instrument,  con- 
sisting of  a pair  of  forceps  and  scissors  combined,  may  be 
employed  with  the  same  view  ; by  closing  the  handles  of 
this  instrument  the  uvula  is  first  seized,  and  is  then  immediately  cut  across 
(Fig.  739). 

Tonsils. — Tonsillitis  or  Quinsy. — The  tonsils  are  not  unfrequently  the 
seat  of  disease,  becoming  inflamed  or  permanently  enlarged.  When  inflamed. 


Fig.  738. — Viilsellum- 
Scissors. 


Fig.  739.— Forceps-Scissors. 


they  become  swollen  and  red,  with  much  pain  in  the  side  of  the  neck  and  ear, 
increa.sed  by  any  attempt  at  swallowing  ; there  is  usually  rather  a profuse 
secretion  of  saliva,  and  a good  dcjil  of  swelling  under  the  angles  of  the  jaws  ; 
the  tongue  is  much  coated  with  thick  pasty  mucus,  and  the  voice  is  thick  and 
na.sal.  The  disease  comes  on  suddenly,  often  accompanied  by  high  fever. 
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chills,  and  occasioinilly  e^'Cll  delirinin.  The  thermometer  frequently  rises  to 
105°,  or  even  higher.  In  some  cases,  a trace  of  albumen  may  he  found  in  the 
urine.  Tonsillitis  is  often  caused  by  exposure  to  impure  air,  such  as  results  || 
from  the  escape  of  sewer-gas  into  a house,  and  it  is  not  imcommon  amongst 
the  residents  in  hospitals.  It  may  be  mistaken  for  diphtheria,  scarlet  fever,  (jr  ; 

erysipelas  of  the  lances.  From  diphtheria  it  is  distinguished  by  the  absence  {] 

of  exudation.  The  mucous  secretion  from  the  tonsil  may  somewhat  resemble  1 

diphtheritic  exudation,  but  it  is  readily  distinguished  Ijy  its  want  of  adherence,  i ' 

as  it  is  easily  removed  with  a camel’s-hair  pencil.  From  scarlet  fever,  ton-  : : 

sillitis  is  distinguished  by  the  absence  of  the  red  tongue,  and  by  the  redness  of  [ 
the  throat  being  purple  in  tint,  and  limited  to  the  tonsils  and  their  immediate  ! 
neighbourhood,  and  later  on  by  the  absence  of  rash.  From  erysipelas  of  the 
fauces  it  is  more  difficult  to  distinguish,  but  it  will  usually  be  found  that  the  ; 

redness  is  darker  in  tint  and  less  diffused  than  in  erysipelas,  and  there  is  less  ! 

cedematous  swelling,  and  no  tendency  to  the  supervention  of  dyspnoea  from  i 

oedema  glottidis.  There  is  also  less  glandular  enlargement  at  the  angle  of  the 
jaw. 

The  Treatment  should  always  be  commenced  by  a good  purge  ; a calomel 
and  colocynth  pill  will  be  found  most  efficacious  if  it  can  be  taken.  This 
is  followed  by  the  application  of  fomentations,  the  inhalation  of  the  steam  of 
hot  water,  and  low  diet,  which  need  scarcely  be  enforced,  on  account  of  the 
difficulty  and  pain  in  swallowing.  If  the  mouth  can  be  opened,  much  relief 
may  be  given  by  scarifying  the  tonsils  with  a probe-pointed  bistoury  ; and,  if 
abscess  form,  it  should  be  opened  early  with  a gum-lancet.  The  inhalation  of 
the  steam  from  a pint  of  boiling  water,  to  which  has  been  added  a teaspoonful 
of  creasote  or  carbolic  acid,  will  often  give  much  comfort  by  allaying  the  foetor 
of  the  breath. 

Enlargement  of  the  Tonsils. — There  are  two  distinct  forms  of  chronic 
enlargement  of  the  tonsils.  In  one,  these  organs  become  increased  in  size  in 
otherwise  healthy  children  in  consequence  of  repeated  attacics  of  mftammation^ 
and  more  especially  of  diphtheria,  scarlet  fever,  and  measles.  In  the  second 
form,  the  enlargement  is  due  to  a true  tiypen'tropihy  of  the  nonnal  structures  of 
the  tonsil.  The  lymphatic  follicles  are  enlarged  and  increased  in  number, 
and  the  connective  tissue  between  them  is  more  abundant  and  denser  than 
natm’al.  The  crypts  are  deepened  and  are  filled  with  an  abundant  mucous 
secretion.  In  rare  cases,  calcareous  concretions  may  be  found  in  the  dilated 
crypts.  This  form  of  enlargement  may  be  complicated  by  the  effects  of 
repeated  attacks  of  inflammation. 

Wlien  the  tonsils  are  chronically  enlarged,  one  usually  suffers  to  a somewhat 
greater  extent  than  the  other.  The  condition  is  obvious  on  opening  the 
mouth  and  depressing  the  tongue  so  as  to  expose  the  fauces  fairly,  and  cannot 
be  mistaken  for  any  other  morbid  state. 

In  chronic  inflammatory  enlargement  the  tonsils  are  red,  congested,  and  very 
liable,  under  the  influence  of  slight  causes,  to  violent  attacks  of  acute  inflam- 
mation with  ulceration  or  abscess. 

In  chronic  hypertroj)hy  the  tonsil  presents  different  characters  ; it  is  large, 
rather  pale,  hard,  smooth,  and  semi-elastic.  This  disease  is  one  which  occurs 
in  children  and  young  persons  who  have  a general  tendency  to  strumous 
affections  of  the  mucous  membraiies.  IMost  commonly  it  develops  without  any 
assignable  or  external  cause,  usually  commencing  at  five  or  six  years  of  age,  and 
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gradually  increasing  up  to  puberty,  a period  ^Yllen  the  functional  acth  ity  of  these 
glands  is  greatest,  and  when  they  are  most  exposed  to  irritation  from  zymotic 
diseases,  especially  scarlatina  and  measles.  A\  hen  once  the  tonsils  haYe 
enlarged,  they  become  a source  of  great  inconvenience  and  of  e\en  serious 
dei-angement  of  health.  The  child  is  liable  to  attacks  of  inflammation  of  the 
throat,  the  tonsils  then  becoming  congested,  greatly  swollen,  and  readily 
running  into  ulceration  or  suppuration.  In  consequence  of  these  repeated 
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Fi".  740.— Tonsil-Guillo- 
tine applied. 


Fig.  741. — Tonsil- 
Guillotine  sliut. 


Fig.  742. — Tonsil 
Guillotine, with 
Hooks  to  seize 
Tonsil. 


attacks  of  inflammation,  the  enlargement  of  the  tonsils  increases,  they  become 
indurated,  rugged-looking,  and  nodulated,  projecting  far  forwards  into  the 
fauces,  and  sometimes  even  touching  each  other  below  the  uvula.  Eespiration, 
articulation,  and  deglutition  are  now  seriously  interfered  with.  The  mucous 
membranes  of  the  nose  and  eyes  are  often  chronically  congested,  and  there 
is  an  increased  secretion,  fi’oin  the  back  of  the  throat  and  nose,  of  thick, 
tenacious,  unhealthy,  or  fetid  mucus,  the  swallowing  of  which  is  deleterious. 
The  child  cannot  sleep  without  snoring,  and  is  apt  to  start  up  with  a feeling 
of  suffocation  ; the  voice  becomes  thick  and  husky  ; the  sense  of  hearing  is 
blunted  ; and,  partly  from  the  incipient  deafness,  partly  from  the  difficulty 
of  breathing,  causing  the  child  to  keep  its  irrouth  half  open,  the  countenance 
assumes  a peculiar  vacant,  semi-idiotic  expression,  which  is  very  charac- 
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tcristic  of  the  advanced  stages  of  the  disease.  The  most  serious  effect  is  tlie 
impediment  to  inspiration,  which  in  the  more  chronic  and  severe  forms  of 
enlarged  tojisils  Avill  go  to  such  an  extent  as  to  prevent  the  full  inflation  of 
the  lungs,  and  thus  occasion  a permanent  flattenijig  and  contraction  of  the 
chest,  imperfect  aeration  of  the  blood,  and  an  interference  with  general 
nutrition. 

The  Treatment  of  chronic  enlargement  of  the  tonsils  will  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  hypertrophy  and  indura- 
tion of  these  organs.  In  the  earlier  and  slighter  forms  of  the  disease,  the 
enlargement  of  the  tonsils  may  gradually  subside  as  the  child  grows  older  and 
stronger  ; and  it  is  well  not  to  be  in  too  great  a hurry  to  excise  the  tonsils  in 
young  childi’en,  but  rather  to  adopt  a course  of  constitutional  treatment  with 
the  view  to  the  improvement  of  the  general  health,  by  means  that  are  ordi- 
narily had  recourse  to  in  the  management  of  struma.  The  internal  use  of 
iron,  and  the  local  application  of  the  tincture  of  iodine,  of  nitrate  of  silver,  or 
of  burnt  alum,  are  occasionally  serviceable.  In  the  majority  of  instances, 
however,  the  disease  will  not  be  materially  infl.uenced  by  any  therapeutic  means 
that  may  be  adopted  : and  as  the  enlargement,  continuing  or  increasing,  gives 
rise  to  difflculty  in  respiration,  and  thus  interferes  with  the  due  arterialization 
of  the  blood  in  the  lungs,  and  impairs  the  child’s  speech,  it  becomes  necessary 


Fig.  743. — Removal  of  Eiglit  Tonsil  with  left  hand. 


to  remove  that  portion  of  the  growth  which  projects  beyond  the  arches  of  the 
palate.  This  may  best  be  done  by  the  ordinary  tonsil-guillotine.  The  ring 
of  the  instrument  being  passed  over  the  tumour,  the  cutting  blade  is  pushed 
forwards,  and  thus  a slice  of  the  projecting  part  of  the  gTowth  is  removed.  In 
sorhe  cases  difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the  ring 
of  the  instrument ; this  may  be  obviated  by  di’awing  it  through  with  a vul- 
sellum  or  double  hook,  and  indeed,  in  some  of  the  machines  sold  for  the  pur- 
pose, a double  hook  is  attached,  which,  being  fixed  into  the  tonsil,  draws  it 
fonvards  before  it  is  sliced  off  (Figs.  740—742).  In  performing  this  operation 
it  is  best  for  the  Surgeon  to  stand  behind  the  patient,  more  particularly  in 
excising  the  right  tonsil,  as  he  can  thus  look  better  into  the  mouth  and  have 
more  command  over  the  head  ; or  he  may  stand  in  front,  and  use  the  left 
hand  for  the  right  tonsil,  and  vice  versa  (Fig.  74.3).  Should  a guillotine  not 
be  at  hand,  the  tonsil  may  be  remov-ed  by  seizing  it  with  a vulsellum,  drawing 
it  forwards,  and  then  taking  off  a slice  with  a probe-pointed  bistoury,  the  base 
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of  tlie  blade  of  which  should  be  wrapped  round  with  a piece  of  plaster,  to 
prevent  its  wouudiiio-  the  tongue.  In  e.xcising  the  tonsil  in  this  way,  care  must 
be  taken  to  cut  from  below  upwards  and  inwards  towards  the  mesial  line,  and  on 
no  account  to  turn  the  edge  of  the  knife  outwards,  lest  the  internal  carotid 
artery  be  endangered.  The  hmmorrhage  that  follows  this  operation  is  usually 
very  trifling ; but  it  may  be  sufticiently  abundant  to  endanger  the  patient’s 
life.  In  such  cases,  ice  and  gallic  acid  will  usually  arrest  the  bleeding.  In 
one  case,  I found  a gargle  of  spirits  of  turpentine  suspended  in  mucilage  effec- 
tual after  all  other  means  had  failed. 

It  has  been  stated  by  some  that  excision  of  the  tonsil  is  liable  to  be 
followed  by  want  of  development  of  the  testes.  This  I have  never  observed. 
But  it  is  possible  that  enlargement  of  the  tonsils  to  such  an  extent  as  to  impede 

• respiration,  and  consequently  to  interfere  with  nutrition,  may  lessen  the  due 
•,  development  of  the  generative  or  any  other  organs  of  the  body. 

Malignant  Tumours  of  the  Tonsil  are  occasionally  met  with,  but  are 
not  common.  The  tonsil  readily  becomes  implicated  in  epithelioma  springing 
rffom  the  pillars  of  the  fauces  or  the  root  of  the  tongue,  but  is  very  rarely  the 
1 primary  seat  of  the  disease.  Most  of  the  primary  tumours  of  the  tonsil  have 
i.  been  described  as  scirrhous  or  encephaloid,  but  it  is  doubtful  whether  true 
'Scirrhus  ever  commences  in  this  situation.  The  soft  “ encephaloid  ” tumours 
..appear  to  have  been  in  most  cases  lymphomata  or  lympho-sarcomata.  In 
^malignant  growths  in  this  region  the  disease  speedily  extends  to  the  pillars  of 
the  fauces,  the  pharynx,  and  onwards  to  the  floor  of  the  mouth,  the  glands 
under  the  angle  become  implicated,  extensive  infiltration  of  a brawny  character 

• takes  place  in  and  around  them,  the  swallowing  becomes  extremely  painful 
.and  difficult,  respiration  is  impeded,  the  pharynx  and  palate  become  congested 
i-and  loaded  with  viscid  mucus,  and  the  patient  eventually  dies  in  a distressing 
manner,  partly  ft'om  starvation,  partly  from  constitutional  contamination. 

Surgery  as  a rule  offers  the  means  only  of  relief  in  these  sad  cases.  In  one 
case  of  a soft  malignant  tumour  of  the  tonsil,  which  was  under  my  care, 
[ obtained  some  temporary  advantage  by  removing  portions  of  the  soft  pro- 
tecting and  very  vascular  gi'owth  by  means  of  the  ecraseur.  Should  the 
i-umour  be  so  situated  that  there  seems  a possibility  of  removing  it,  it  may  be 
wrought  more  fully  within  reach  by  dividing  the  cheek,  as  in  the  buccal 
)peration  for  removal  of  the  tongue.  Foulis  recommends  an  incision  from 
he  angle  of  the  mouth  to  the  angle  of  the  jaw,  division  of  the  bone  with  a 
law,  and  wide  separation  of  the  two  parts  by  which  the  tonsil  is  very  com- 
pletely exposed.  Operations  in  this  region  are  best  earned  out  with  Paquelin’s 
'lot  knife.  The  results  of  attempts  of  this  kind,  although  not  very  encouraging, 
?ave  l>een  sufficient  to  show  that  it  is  possible  to  remove  the  tonsil  with  the 
•illars  of  the  fauces  and  the  neighbouring  parts  of  the  tongue  and  soft  palate 
without  fatal  consequences  ensuing.  It  is  probable  therefore  that  if  performed 
nfficiently  early  much  benefit  might  follow  operations  in  well-selected  cases. 


DISEASES  OP  THE  PHARYNX. 

Syphilitic  Affections  of  the  Pharynx  have  been  already  described 
Vol.  I,,  p.  1112).  The  consequences  of  extensive  syphilitic  ulceration  may 
owever  Ixj  alluded  to  here,  as  they  occasionally  call  for  surgical  interference. 
■ 8 the  ulcers  heal  the  pharynx  may  contract  so  that  deglutition  becomes 
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difficult,  fluids  only  being  a])lo  to  pass.  In  sucli  cases  some  relief  may 
occasionally  be  given  by  careful  division  of  some  of  the  tight  cicatricial  bands 
Avhich  narrow  the  fauces,  followed  by  the  passage  of  bougies.  tSonietiines  the 
soft  palate  becomes  adherent  to  the  posterior  wall  of  the  pharynx,  completelv 
shutting  ofi:‘  the  nasal  cavity.  For  this  condition  nothing  can  be  done,  as 
is  impossible  to  set  the  soft  palate  free,  and  an  opening  through  it  would  only 
add  to  the  patient’s  discomfort. 

Erysipelatous  Pharyngitis  is  occasionally  met  with,  accompanied  Ijy 
grave  constitutional  disturbance  ; it  is  best  treated  by  the  application  of  a 
strong  solution  of  nitrate  of  silver,  the  use  of  emollient  gargles,  and  the 
internal  administration  of  ammonia,  with  bark,  stimulants,  and  support.  If 
it  have  a tendency  to  run  to  sloughing,  the  internal  administration  of  tlie 
mineral  acids,  with  bark  and  stimulants,  the  nitrate  of  silver  lotion,  and 
chlorinated  gargles,  are  useful.  Sometimes  abscess  forms  in  the  substance  of 
the  velum,  and  then  requires  to  be  opened  with  a iiarrow-bladed  bistoury. 

Abscess  occasionally  forms  in  the  areolar  tissue  behind  the  pharjmx, 
between  the  vertebral  column  and  its  posterior  wall,  which  is  consequently 
pushed  forward  so  as  to  occlude  the  posterior  nares,  gmng  rise  to  a peculiar 
nasal  intonation  of  voice,  if  the  abscess  be  situated  high  ; if  low  down,  the 
consequences  are  more  serious,  as  it  may  interfere  with  respiration  by  pressing 


upon  the  upper  part  of  the  larynx.  This  kind  of  .abscess  is  often  connected 
with  disease  of  the  bones  at  the  base  of  the  skull,  or  of  the  upper  cervical 
vertebrm.  In  many  cases,  if  left  to  itself,  it  would  burst  through  the  mucous 
membrane  into  the  mouth  ; but  in  others  it  comes  forwards  under  the  sterno- 
mastoid  muscles  into  the  fore  part  of  the  neck.  By  exploring  the  phar\Tix 
with  the  finger,  which  may  readily  be  done,  tension  and  fluctuation  through 
its  posterior  wall  may  easily  be  made  out. 

In  these  cases  the  Treatment  consists  simply  in  letting  out  the  inatter  by 
puncturing  the  tense  membrane  covering  it.  This  may  be  done  by  means  of 
a sharp  pointed  bistoury  properly  protected,  the  ordinary  abscess-knife,  or  a 
pharyngotome  (Fig.  744).  The  pus  let  out  is  usually  offensive,  even  though 
the  bones  be  not  affected.  If  there  is  reason  to  believe  the  abscess  is  connected 
with  disease  of  the  cervical  spine  an  attempt  should  be  made  to  open  it  exter- 
nally, as  described  in  the  Chapter  on  Diseases  of  the  Spine  (p.  434). 

Tumours  are  occasionally  met  with  in  the  postpharyngeal  areolar  tissue, 
giving  rise  to  the  same  swelling,  difficulty  in  respiration  and  deglutition,  and 
lateral  projection,  as  occur  in  abscess  of  this  region.  These  growths  are  mostly 
malignant,  and  speedily  prove  fatal.  Potypi  in  the  pharynx  usually  come  down 
from  the  nasal  cavities,  but  sometimes  spring  from  the  inside  of  this  canal  on 
one  or  other  of  its  margins.  They  are  usually,  when  truly  pharyngeal,  of  a 
malignant  character,  and  grow  with  great  rapidity.  The  uses  of  the  part  arc 
necessarily  interfered  with,  and  death  may  eventually  result  from  obstruction 
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to  deglutition  and  respiration.  The  so-called  fihrmis poli/jnis  projecting  from 
the  base  of  the  skull  into  the  phaiynx  has  been  already  described,  p.  551. 
Epithelioma  of  the  pharynx  has  occasionally  been  met  with  (Fig.  745).  This 
form  of  the  disease,  which  is  of  rare  occurrence,  does  not  differ  from  similar 
growths  elsewhere. 


STRICTURE  OP  THE  (ESOPHAGUS. 

All  diseases  of  the  oesophagus  have  a tendency  to  constrict  and  eventually 
to  occlude  its  passage,  and  hence  are  commonly  described  as  Strictures  of 
it.  In  some  instances,  the  constriction  of  the  oesophagus  may  be  of  a purely 
nervous  or  spasmodic  character ; but  in  the  majority  of  instances  it  is  the 
result  either  of  fibrous  or  of  cancerous  infiltration  of  the  walls  of  the 
canal,  and  is  then  termed  organic  stricture.  The  simple  non-malignant  or 
fibrous  strictime  is  in  most  instances  eventually  the  seat  of  an  epithelioma, 
and  hence  appears  to  be  more  rare  than  in  reality  it  is,  as  it  is  seldom  met 
with  after  death  in  its  simple  form.  Scirrhous  cancer  may  implicate  the 
oesophagus  as  it  enters  the  stomach,  and  sarcomatous  growths  of  various  kinds 
may  arise  in  its  neighbourhood  and  involve  its  coats. 

The  great  feature  of  oesophageal  stricture  is  difficulty  of  deglutition ; but 
dysphagia  may  arise  from  many  causes  besides  oesophageal  stricture.  Hence 
its  diagnosis  is  in  the  highest  degree  important. 

Conditions  producing  Dysphagia  independently  of  Stricture. — 
There  are  at  least  eight  different  conditions  met  with  in  the  neck  and  chest 
capable  of  giving  rise  to  dysphagia  by  compressing  the  oesophagus,  indepen- 
dently of  any  stricture  of  that  canal. 

1.  Tumours  connected  with  the  Pharynx. — Putting  out  of  considera- 
: tion  tumours  of  the  tonsils,  which  would  always  be  readily  discovered,  polypus 
of  the  pharynx  may  hang  down  and  offer  obstructions  to  the  passage  of  food. 

! In  all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly 
rrare)  the  nature,  connections,  &c.,  of  the  growth  may  be  made  out  by  drawing 
: the  tongue  well  forward,  keeping  it  fixed  with  the  tongue-spatida,  and  passing 
r the  finger  well  down  behind  the  root  of  the  organ  ; the  pharynx  can  thus 
Ije  explored,  even  below  the  root  of  the  epiglottis,  without  much  difficulty. 

. Abscess  may  exist  between  the  posterior  wall  of  the  pharynx  and  the  spine, 
jjossibly  arising  from  caries  of  the  cervical  vertebrie  ; or  a p)osiphargnyeal 
tumour,  as,  for  instance,  a sarcomatous  gi’owth,  may  be  developed  from  the 
i)odies  of  the  vertebras,  and  push  the  pharynx  forwards.  The  eye  is  often 
ieceived  in  these  cases,  failing  to  detect  the  existence  of  an  enlargement  at  the 
■back  of  the  pharynx  ;.but  the  finger  readily  recognizes  it.  In  the  case  of 
ibscess  there  is  fluctuation,  and  the  dysphagia  will  be  removed  by  opening  the 
ibscess  and  letting  out  the  contents  ; and  the  solid,  or  semi-solid  and  soft,  or 
other  feel  of  a tumour  in  this  situation  will  lead  to  a very  probable  guess  as  to 
ts  nature. 

'2.  Morbid  Conditions  of  the  Larynx. — (Edema  about  the  back  of  the 
lipiglottis,  or  chronic  endema,  idccratioii,  and  thickening  of  the  mucous 
nernbranc  there,  dependent  ujion  sj'philis  or  tubercle  or  oedema  about  the 
•ima  glottidis,  may  give  rise  to  a tendency  for  liquids  to  pass  into  the  air- 
lassages,  and  thus  occasion  a serious  impediment  in  swallowing,  the  difficulty 
)eing  attended  with  a feeling  of  spasm  and  suffocation.  Bypassing  the  finger 
lown  behind  the  root  of  the  tongue,  the  state  of  parts  can  sometimes  be  felt, 
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and  the  actual  condition  can  be  readily  ascertained  by  tlie  use  of  the  laryngo- 
scope ; but  the  combination  of  dyspha<^ia  with  a snflbcative  fit,  and  tliese 
probably  associated  with  laryng-eal  cough,  are  the  chief  points  to  be  attended 
to  in  the  diagnosis. 

o.  Tumours  in  the  Neck  outside  the  (Esophagus. — Enlai'ged  glands 
or  a carotid  aneurism,  developing  posteriorly,  as  lias  Ijeen  known  to  occur 
with  the  internal  carotid  artery  ; or  a tumour  connected  with  the  thyroid  body, 
tightly  bound  down  by  the  sterno-mastoid  muscles  and  cervical  fascia,  may,  by 
])ressing  on  the  oesophagus,  give  rise  to  dysphagia.  In  all  cases  where  that 
symptom  is  complained  of,  the  neck  should  be  examined  carefully  for  tumours, 
which  will  generally  be  very  readily  detected,  especially  where  the  difficulty 
has  existed  for  some  time,  and  the  person  has  become  much  emaciated  from 
deficient  nourishment. 

4.  Aneurism  of  the  Innominate  Artery. — When  this  disease  has  risen 
into  the  root  of  the  neck  it  is  easily  recognizable  ; but  in  certain  cases  it  de^'elops 
first  in  a direction  backwards,  and  then  one  of  the  earlier  sjmiptoms  is 
dysphagia.  Indeed,  the  patient  may  suffer  but  little  from  any  other  s^Tuptom, 
and  may  apply  to  the  Surgeon  for  relief  from  it  alone,  quite  unconscious  of 
the  existence  of  any  serious  disease.  The  diagnosis  will  be  effected  by  careful 
attention  to  the  symptoms  described  at  pp.  161 — 163,  vol.  II.  In  such  a case, 
much  danger  might  be  incurred  by  at  once  putting  an  instrument  into  the 
oesophagus,  under  the  impression  that  stricture  existed  ; for  the  point  of  the 
bougie,  or  whatever  instrument  might  be  used,  might  perforate  the  sac  of  the 
aneurism,  and  so  give  rise  to  instant  death. 

.5.  Aneurism  of  the  Aorta,  whether  of  the  fusiform  or  the  sacculated 
variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet. 
In  this  case,  also,  there  is  great  danger  of  the  aneurismal  sac  being  pierced  by 
an  instrument  passed  down  for  the  purpose  of  ascertaining  the  existence  of 
stricture.  The  presence  of  the  symj)toms  of  intratfioi'acic  aneurism,  described 
at  pp.  153 — 157,  vol.  II.,  will  determine  the  diagnosis. 

6.  Intrathoracic  Tumours,  such  as  enlarged  bronchial  glands,  sarco- 
matous and  other  growths,  developed  from  the  thoracic  spine  into  the  posterior 
mediastinum,  may  compress  the  oesophagus.  In  such  cases  the  diagnosis  is 
very  difficult.  It  is  difficult  enough  to  determine  the  existence  of  a tumour, 
but  still  more  so  to  distinguish  it  from  an  aneurism  undergoing  consolidation ; 
but  duhiess  on  percussion,  and  dyspnoea  with  dysphagia,  together  with  fixed 
pain  in  or  to  one  side  of  the  spine,  with  neuralgia  down  the  arms  or  up  the 
side  of  the  head,  and  a varicose  condition  of  the  superficial  veins  of  the  chest, 
are  the  signs  on  which  we  place  our  chief  reliance  in  diagnosing  the  exist- 
ence of  a tumour.  Indeed,  in  the  diagnosis  of  aneurism  of  the  aorta 
and  of  mediastinal  tumour,  I look  upon  the  combination  of  dyspnoea  with 
dysphagia,  and  fixed  wearing  pain  between  the  shoulders,  as  of  the  greatest 
importance. 

7.  Dislocation  of  the  Sternal  End  of  the  Clavicle  Backwards. 

whether  merely  a simple  dislocation,  or  produced  in  consequence  of  excessive 
curvature  of  the  spine,  may  give  rise  to  difficulty  of  deglutition.  Of  the  latter 
kind  there  is  at  least  one  case  on  record,  which  is  narrated  by  Sir  Astley 
Cooper,  in  which  the  sternal  end  of  the  clavicle  by  its  pressure  so  obstructed 
the  passage  of  food,  that  the  patient  was  brought  into  a condition  of  extreme 
danger.  The  Surgeon,  under  whose  care  the  patient  was,  very  skilfully  and 
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creditably  saAvcd  through  and  detached  the  sternal  end  of  the  clavicle, 
and  thus  relieved  his  patient  fi'oni  the  iinminent  danger  in  which  she  was 
placed. 

8.  Impaction  of  a Foreign  Body  in  the  Gullet. — If  a man  swallow  such 
a thing  as  a piece  of  mutton-bone,  or  the  settings  of  artificial  teeth,  it  generally 
lies  across  the  gullet  in  such  a manner  as  to  be  easily  felt  by  the  Surgeon  on 
passing  a probang  ; but  there  are  other  cases  in  which  a foreign  body  becomes 
so  lodged  in  the  canal  as  to  escape  detection  and  removal.  Some  years  ago  1 
was  requested  to  see  a patient  who  was  said  to  have  swallowed  a piece  of  gutta- 
percha. He  had,  it  appeared,  in  consequence  of  having  lost  several  teeth, 
endeavoured  to  construct  an  artificial  masticatory  apparatus  for  himself,  which 
had  become  loose,  and  he  had  accidentally  swallowed  it.  A few  days  after- 
Avards,  finding  that  deglutition  continued  difficult,  he  consulted  a very  able 
Surgeon,  who  carefully  examined  him  ; but,  not  detecting  any  foreign  body, 
he  considered  that  the  piece  of  gutta-percha  had  passed  into  the  stomach,  and 
that  the  oesophagus  luvd  been  scraped  by  it  in  its  passage  down.  Inability 
to  swallow  solids  came  on.  I saAv  him  six  months  afterwards.  The  question 
then  was,  whether  the  foreign  body  Avas  still  impacted  in  the  oesophagus,  or 
Avhether  the  symptoms  arose  from  damage  inflicted  on  that  tube.  I examined 
the  oesophagus  most  carefully,  but  failed,  as  other  Surgeons  had  previously 
done,  to  discoA'er  the  existence  of  any  foreign  body.  I thought  that  the 
oesophagus  had  been  injured  in  some  way,  and  that  probably  epithelioma  Avas 
developing,  and  avouIcI,  sooner  or  later,  prove  fatal.  One  day,  while  at 
dinner,  the  patient  suddenly  vomited  a large  quantity  of  blood,  and  fell  doAvn 
dead.  On  examination  after  death,  Ave  found  that  the  piece  of  gutta-percha 
had  formed  for  itself  a bed  in  the  Avail  of  the  oesophagus,  lying  j)arallel  with 
the  inside  of  the  tube,  and  that  the  ulceration  of  the  mucous  membrane  caused 
by  its  presence  had  opened  some  oesophageal  vessel — Avhich,  Ave  could  not 
ascertain  (it  Avas  not,  hoAveA^er,  either  the  cai’otid  artery  or  the  jugular  A'ein) — 
thus  giving  rise  to  the  copious  and  sudden  haemoiThage  Avhich  had  caused 
the  patient’s  death.  The  surface  of  the  gutta-percha  Avhich  looked  into 
the  oesophagus,  being  constantly  covered  and  smoothed  over  by  mucus,  and 
l)eing  protected,  as  it  Avere,  by  a rim  of  swollen  mucous  membrane  all 
around  it,  had  alloAved  the  probang  to  pass  easily  Avithout  its  presence  being 
detected. 

These,  so  far  as  my  experience  goes,  are  the  eight  conditions  Avhich  are  likely 
to  simulate  stricture  of  the  oesophagus ; and  such  are  the  points  to  be  attended 
to  in  the  diagnosis  of  these  affections  from  each  other.  With  regard  to  the 
diagnosis  of  stricture,  from  these  conditions,  the  process  is  rather  a iiegatiA'e 
than  an  affinnativc  one,  proA*ing  the  absence  of  tumour,  aneurism,  &c.  The 
conclusion  that  the  difficulty  of  deglutition  can  arise  from  no  other  cause  than 
■stricture  is  am'ved  at  by  a process  of  exclusion : and  the  situation  and  extent 
of  the  stricture  are  ascertained  I)y  exploration  with  a gum -elastic  catheter  or 
bougie. 

Foiof.s  OP’  .Stiucture. — There  arc  three  forms  of  this  affection  Avhich  it  is 
necessary  to  distinguish  from  each  other,  inasmuch  as  they  differ  greatly  iu  the 
inode  of  treatment,  and  in  the  ultimate  result.  These  arc — 1.  Hysterical  or 
■Spasmodic  Stricture  ; 2.  Fibrous  Stricture  ; vl.  Cancerous  Stricture. 

1.  Hysterical  or  Spasmodic  Stricture  is  met  Avith  chiefly  in  young 
females  under  tweuty-flA'c,  though  it  may  occur  iu  much  older  persons  of  the 
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hysterical  temperament.  It  is  possil)le  for  it  to  occur  without  evident  organic 
disease  or  change  of  any  kind.  But  I believe  that  the  simple  and  pure  uncom- 
plicated hysterical  stricture  is  of  very  rare  occurrence.  In  the  majority  of 
instances  it  will  undouhtcdly  he  found  to  be  dependent  u])dn  some  local  chamre 
of  structure,  most  commonly  of  a simple  kind,  such  as  chronic  inflammation 
of  the  pharyngeal  mucous  membrane,  ulcerative  abrasion  of  it,  or  follicular 
inflammation  about  the  epiglottis  and  posterior  part  of  the  larynx.  The 
disease  in  many  cases  is  supposed  to  be  dependent  on  or  to  have  been  occa- 
sioned by  the  swallowing  of  some  foreign  body,  as  a fish-bone,  bead,  bristle,  &c., 
which  after  many  months  is  still  thought  to  be  impacted.  This  is  almost 
always  erroneous.  The  foreign  body  may  have  been  swallowed,  and  may 
have  been  the  starting-point  of  the  slight  inflammation  or  ulceration  that 
occasions  the  dysphagia,  but  it  has  long  since  disappeared,  leaving  merely  a 
series  of  troublesome  consequences  in  its  train.  The  obstruction  is  generally 
high  up  in  the  pharynx,  rather  than  in  the  oesophagus  ; being  produced  by  tlie 
contraction  of  the  constrictor  muscles.  The  dysphagia  is  intermittent ; when 
the  patient’s  mind  is  allowed  to  dwell  long  on  the  affection,  and  she  becomes 
anxious  about  it,  then  the  difficulty  is  gveatly  increased ; whilst  at  other  times, 
when  her  thoughts  are  diverted  from  it,  food  passes  easily.  It  will  be  found  : 
also,  in  these  cases,  that  on  attempting  to  pass  a probang  or  large  bougie,  its  i 
progress  will  at  first  be  resisted,  but,  by  patiently  and  gently  pressing  down  \ 
upon  the  stricture,  the  instrument  will  soon  pass  easily. 

2.  Fibrous  Stricture. — There  are  two  kinds  of  organic  strictm’e  of  the  : 
oesophagus — namely,  the  fibrous  and  the  cancerous.  Between  these  the  dia- 
gnosis is  often  very  difficult ; strictures  originally  fibrous  sometimes  becoming 
the  seat  of  a malignant  growth ; while  others  continue  fibrous  to  the  end. 
The  fibrous  stricture  is  scarcely  ever  idiopathic.  It  may,  possibly,  arise  from 
contraction  of  the  scar  left  by  a syphilitic  ulcer ; but  it  almost  invariably  ; 
originates  from  the  cauterization  of  the  interior  of  the  oesophagus  by  the  ^ 
accidental  or  suicidal  swallowing  of  some  corrosive  fluid,  acid  or  alkaline,  i 
as  the  strong  mineral  acids  or  soap-leys,  by  which  the  mucous  membrane  j 
is  destroyed,  charred  as  it  were,  and  a cicatrix  as  of  a burn  forms.  This  j 
gradually  contracts  till  at  last  almost  total  occlusion  of  the  gullet  may  ensue.  : 
The  etiology,  in  fact,  is  an  important  element  in  the  diagnosis,  the  fibrous  | 
stricture  being  almost  invariably  the  direct  result  of  escharotic  action,  the  ( 
cancerous  occurring  without  assignable  cause,  or  being  referred  to  some  slight  | 
form  of  local  irritation.  Generally,  on  passing  an  instrument,  we  find  that  in  | 
the  simple  or  fibrous  stricture  it  goes  smoothly,  and  gives  no  sensation  of  I 
roughness,  no  feeling  of  lacerating  its  way,  or  as  if  it  were  passing  over  an  i 
ulcerated  surface  ; no  blood  follows  its  withdrawal,  and  the  patient  does  not 
bring  up  pus,  or  blood,  though  there  may  be  copious  mucous  discharge,  i 
There  is  no  material  enlargement  of  the  neck,  no  swelling  of  the  cervical 
glands,  no  sign  of  the  cancerous  cachexia.  The  fibrous  cicatricial  stricture 
may  occur  at  any  part  of  the  oesophagus.  It  is  usually  situated  towards  the 
middle. 

3.  Cancerous  Stricture. — Cancer  in  the  oesophagus  alwa^'S  assumes  the 
form  of  epithelioma.  It  is  situated  usually  high  up,  most  commonly  rather  in 
the  pharynx  than  the  gullet,  immediately  behind  the  larynx.  Between  that  point 
and  the  cardiac  orifice  cancer  it  is  much  more  rare.  At  the  cardiac  orifice  the 
oesophagus  may  become  implicated  in  cancer,  usually  scirrhous,  cominenciug 


TREATMENT  OF  STRICTURE  OF  THE  (ESOFHAGUS.  663 


ill  the  stoinacli.  In  the  malignant  stricture,  if  an  instrument  be  passed,  it 
seems  to  pass  over  a rough  and  ulcerated  surface,  causes  bleeding,  and  the 
patient  coughs  up  blood,  or  blood  and  pus,  mixed  often  ivith  shreds  of  tissue — 
conditions  all  indicating  a loss  of  substance  (Fig.  745).  There  is  also,  some- 
times, an  ovoid  or  elongated  sivelliiig  at  the  root  of  the  neck ; the  neighbouring 
glands  may  be  affected ; there  may  be  cancerous  tumours  elsewhere  ; and  the 
symptoms  of  the  cancerous  cachexia  may  be  present.  The  special  causes  of 
; cancer  of  the  cesojihagus  are  not  known. 

Tueat:uext. — The  treatment  of  stricture  of  the  oesophagus  will  depend 
ipon  its  nature.  In  the  hysterical  variety^  the  occasional  introduction  of  a 
full-sized  oesophagus-bougie,  the  application  of  belladonna  to  the  neck,  and 
anti-hysterical  treatment  generally,  iron, 
aloetics,  douches,  and  diverting  the 
patient’s  mind  from  her  malady,  are  the 
means  to  be  employed.  In  such  eases, 

Gan-od  has  very  advantageously  em- 
ployed large  doses  of  assafoetida. 

The  treatment  of  organic  stricture 
■ is  more  difficult.  In  it,  care  should  be 
taken  that  the  patient  lives  chiefly  upon 
nutritious  slops,  or  upon  meat  that  has 
been  well  chopped  up,  as  larger  frag- 
ments are  apt  to  become  impacted  at  the 
seat  of  constriction.  The  difiiculty  in 
deglutition  will,  however,  gi-adually  in- 
crease, the  patient  being  first  unable  to 
swallow  solids,  then  being  reduced  to 
pulpy  food,  and  at  last  to  liquids.  After 
a time,  he  will  not  even  be  able  to  swallow' 
chis;  and  then  it  becomes  necessary  for 
the  Sm-geon  to  feed  him  by  the  intro- 
|:  luction  of  a gmn-elastic  catheter  through 
the  stricture,  and  the  injection  of  a suffi- 
tcient  quantity  of  liquid  or  semi-pulta- 
ceous  nourishment  into  the  stomach  twice 
i day.  After  a few  w'eeks,  the  irritation 
Induced  by  the  repeated  introduction  of  <45.— Epithelioma  of  Pharyiix and  acsopimgus 

the  catheter  w'lll  render  its  passage  more 

ind  more  difficult,  until  at  la.st  it  becomes  impossible  to  get  it  through  the 
constriction.  I he  jiatient  may  still  be  kept  alive  for  some  weeks  by  nutritive 
cnemata,  but  at  last  dies  of  starvation.  Even  in  cancerous  stricture  of  the 
'Xsophagus,  death  seldom  occurs  by  secondary  deposits,  or  by  constitutional 
contamination,  but  in  the  way  just  pointed  out.  In  some  cases  the  disease 
extends  to  the  posterior  part  of  the  larynx,  the  mucous  membrane  covering  the 
arytamoid  cartilages  and  the  epiglottis  becomes  involved,  laryngeal  stridor  and 
lyspiKua  ensue,  and  death  may  result  from  laryngeal  spasm,  unless  life  be  pro- 
longed by  tracheotomy,  which  in  many  cases  becomes  necessary. 

Such  is  the  miserable  coui-sc  and  termination  of  an  organic  stricture  of  the 
-resophagus.  But  the  question  now  presents  itself,  can  nothing  be  done  to  cure 
or  even  arrest  this  disease  ? 
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Tlic  Palliative  Treatment  th.it  is  usually  a(lo])te(l  iu  these  cases  consists 
in  the  introtluction  of  Ijou^-ics,  and  an  attempt  to  thus  dilate  the  stricture 
exactly  as  in  the  case  of  a constriction  of  the  urethra.  In  introducing  bougies 
into  the  strictured  part  of  the  oesophagus,  there  is,  howe^'cy,  often  a good  deal 
of  difficulty  in  making  the  point  of  the  instrument  enter  the  narrowed  portion 
of  the  canal.  This  is  more  particularly  the  case  when  tlie  consti’iction  com- 
mences suddenly  ; the  oesophagus,  as  is  frequently  the  case,  being  dilated  into 
a pouch-like  sac  above  it,  in  which  the  food  is  apt  to  lodge,  and  the  end  of 
the  instrument  to  be  arrested,  and  at  the  bottom  of  -which  a narrow  orifice 
exists,  leading  into  the  lower  portion  of  the  canal.  In  these  cases,  much 
patience  and  care  may  be  required  in  overcoming  the  difficulty.  Besides  the 
ordinary  dilatation  by  gradually  increasing  the  size  of  the  instruments  used,  I 
have  in  some  cases  seen  temporary  benefit  result  from  the  use  of  a catheter, 
surrounded  by  a tube  of  vulcanized  India-rubber,  which  admitted  of  dilatation 
by  the  injection  of  water  or  air  when  introduced  through  the  stricture;  or  from 
the  employment  of  a tubular  instrument,  by  passing  a long  small-sized  bougie 
through  the  constriction,  and  then  slipping  a gum-elastic  catheter  with  a rounded 
terminal  aperture  over  it.  It  is  needless  to  observe  that,  in  the  treatment  of 
stricture  of  the  cesojihagus  with  bougies,  no  force  should  be  used,  lest  the  walls 
of  the  canal  be  perforated. 

From  these  means  temporary  relief  may  result  in  some  cases  ; but  can  an 
oesophageal  stricture  be  thus  cured  ? I believe  not.  If  the  stricture  were 
ordinarily  fibrous,  as  in  the  urethra,  permanent  relief  might  possibly  be 
expected.  But  this  form  of  oesophageal  constriction  is  comparatively  rare ; 
and  if  the  disease  can  be  made  out  to  be  malignant,  but  little  good,  and  most 
probably  much  harm,  will  result  from  the  irritation  of  dilating  instrnments. 
We  may,  therefore,  employ  dilatation  as  a means  of  temporary  benefit,  but 
not  with  the  hope  of  effecting  a cure.  Should  the  stricture  at  last  become 
so  tight  as  no  longer  to  allow  the  catheter  to  be  passed,  and  food  to  be  thus 
injected  into  the  stomach,  the  patient  must  inevitably  die  of  inanition,  unless 
kept  alive  by  nutritive  enemata.  By  these  means  I have  Imown  life  pro- 
longed, by  a frail  tenure  it  is  true,  for  many  weeks.  In  such  cases  it  is  an 
interesting  physiological  fact  that,  although  the  patients  may  continue  to  be 
moderately  well  nourished,  and  do  not  feel,  the  pangs  of  hnnger,  they  suffer 
excessively  from  thirst. 

Has  surgery  no  resource  in  those  cases  in  which  the  stricture  has  become 
impermeable,  and  in  which  neither  food  can  be  swallowed  nor  a catheter  passed, 
and  in  which,  consequently,  the  most  miserable  death,  death  by  starvation,  is  im- 
pending ? In  such  cases  it  has  been  proposed  by  SediUot,  to  open  the  stomach 
by  an  incision  throngh  the  abdominal  walls,  and  thus  directly  introduce  food 
into  the  organ.  To  this  operation  SediUot  gave  the  name  of  Gastrostomy. 

Operation  of  Gastrostomy. — The  object  of  the  operation  is  to  expose 
the  stomach,  and  to  make  a fistulous  opening  in  that  ;part  of  it  which  is 
naturally  in  contact  with  the  abdominal  wall,  and  uncovered  by  the  ribs.  The 
operation  consists  of  three  stages  : — 1.  The  exposure  of  the  stomach  ; 2.  Its 
adhesion  to  the  lips  of  the  incision  in  the  abdominal  wall ; 3.  The  making  of 
an  opening  into  it.  The  area  to  be  exposed  is  not  large,  and  corresponds 
externally  to  the  cartilages  of  the  eighth,  ninth,  and  tenth  ribs  ; above  and 
internally  it  is  bounded  by  the  lower  edge  of  the  liver.  In  the  contracted  state 
of  the  stomach  the  pylorus  lies  immediately  to  the  right  of  the  middle  line  ; 
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it  is  advisable,  tlierefore,  to  make  the  incision  as  far  to  the  left  as  can 
conveniently  be  done.  Scdillot  divided  the  abdominal  wall  by  a crucial 
incision,  each  limb  of  which  was  about  an  inch  and  a half  in  len^’th.  Further 
experience  has  shown  that  so  large  an  incision  is  not  necessary.  Ijabbe 
recommends  an  incision  about  an  inch  and  a quarter  to  an  inch  and  a half  in 
length,  parallel  to  the  left  costal  cartilages,  and  one  finger’s  breadth  from  their 
borders,  terminating  below  at  an  imaginary  line  drawn  between  the  most 
prominent  points  of  the  convexities  of  the  two  ninth  cartilages.  This  incision 
will  be  found  to  divide  a few  fibres  of  the  external  oblique  and  notch  the  edge 
of  the  rectus  ; beneath  this  is  the  e.xpansion  from  the  internal  oblique  and  the 
upper  fibres  of  the  transversal! s,  under  which  lie  the  transversalis  fascia  and 
the  peritoneum.  Howse  prefers  a vertical  incision  at  about  the  same  level, 
passing  through  the  outer  fibres  of  the  rectus,  which  will  afterwards  exert  a 
sphincter-like  action  on  the  opening.  In  whichever  way  the  abdominal  wall  is 
divided,  all  bleeding  must  be  carefully  arrested  before  the  peritoneal  cavity  is 
opened.  On  dividing  the  peritoneum  the  stomach  may  present  at  the  wound, 
and  may  be  grasped  with  the  fingers  and  drawn  out.  If  it  is  not  at  once  seen 
the  finger  must  be  introduced  and  the  lower  border  of  the  liver  felt  for 
immediately,  below  which  will  be  the  stomach.  When  the  stomach  is  felt,  it 
may  be  drawn  up  into  the  wound  by  the  fingei’S,  if  possible,  if  not,  by  a pair 
of  ring-forceps  ; vulsellum-forceps  must  on  no  account  be  used.  If  the 
omentum  presents  in  the  wound,  it  should  be  drawn  gently  downwards  until 
the  stomach  comes  into  view.  The  only  viscus  which  can  be  mistaken  for  the 
stomach  is  the  transverse  colon,  the  left  end  of  which  immediately  before  the 
sphenic  curvature  may  present  in  the  wound.  The  stomach  can  be  recog- 
nized by  the  thickness  of  its  walls  and  the  extent  and  smoothness  of  its 
surface.  The  next  step  is  to  secine  it  to  the  opening.  This  is  best  done  by 
carbolized  silk  sutures  passed  through  the  serous  and  muscular  coat  only. 
This  is  easily  accomplished  by  gently  pinching  the  coats  of  the  stomach 
between  the  finger  and  thumb,  when  the  mucous  coat  will  be  felt  to  slip  away, 
leaving  the  other  two  in  the  grasp  of  the  fingers.  The  stitches  must  be 
passed  first  through  a good  thick  piece  of  the  stomach,  then  through  the 
peritoneum,  which  should  be  drawn  a little  forward  by  forceps,  and  then 
through  the  skin  and  fat,  missing  the  muscular  tissue  of  the  abdominal  wall. 
In  this  way  the  serous  surfaces  will  be  brought  very  accurately  in  contact. 
All  the  stitches  must  be. passed  before  any  are  tightened;  they  must  be  not 
more  than  one-sixth  of  an  inch  apart,  and  must  be  so  arranged  as  to  enclose 
a circular  area  of  the  stomach  wall  about  the  size  of  a shilling.  Finally  the 
stitches  are  tightened  and  the  wound  dressed,  with  proper  attention  to  the 
prevention  of  decomposition.  The  patient  must  be  nourished  for  the  next 
four  or,  if  possible,  five  days  by  nutritive  enemata.  By  that  time  the  stomach 
will  have  fonned  firm  adhesions,  and  may  be  safely  opened.  This  is  done  by 
passing  a nannw  scalpel  through  the  adherent  portion  of  the  stomach,  and 
making  an  opening  large  enough  to  admit  a No.  lo  catheter,  into  which  an 
fndia-rublxjr  tube,  fitted  with  a shield  or  a small  tracheotomy  tube,  may  be 
passed  ; the  orifice  of  which  may  be  closed  with  a cork.  At  first  only  milk 
or  pancreatized  food  should  be  introduced,  but,  as  the  stomach  becomes 
stronger,  minced  meat,  bread,  and  other  food  may  bo  used. 

The  chief  danger  of  the  operation  is  peritonitis,  hut  the  risk  of  this  has 
been  verj'  greatly  diminished,  first  l)y  the  adoj)tion  of  the  method  of  operating 
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in  two  stages,  and  secondly  l>y  tlio  use  of  antiseptics.  The  advantage  of 
delaying  the  opening  till  tinn  adhesions  have  formed  is  clearly  shown  by  the 
statistics  published  by  C.  Tj.  Vitringa,  who  has  collected  altogether  the  records 
of  155  cases  of  gastrostomy.  From  these  be  shows  that  Ijcfore  the  introduc- 
tion of  antiseptic  treatment  55  per  cent,  of  the  patients  operated  on  died 
directly  from  the  operation,  but  since  that  joeriod  the  death-rate  has  been 
reduced  to  27  per  cent.  If  the  antiseptic  cases  are  divided  into  those  in 
which  the  opening  was  made  into  the  stomach  at  the  time  of  the  operation 
and  those  in  Avhich  it  was  delayed  till  adhesions  had  formed,  we  find  the 
death-rate  was  58  per  cent,  in  the  former  and  only  17*5  per  cent,  in  the 
latter.  In  many  cases,  although  the  patient  does  not  die  directly  from  the 
operation,  life  is  but  little  prolonged  by  it,  as  the  stomach  seems  unable  to 
resume  its  functions.  This  most  commoidy  has  happened  in  cases  of  malignant 
stricture,  in  AAdiich  the  operation  has  been  deferred  till  the  patient  is  in  the 
last  stage  of  exhaustion.  In  all  cases  of  malignant  stricture  the  most  that 
can  be  obtained  by  gastrostomy  is  the  prolongation  of  a precarious  existence 
which  must  in  a few  weeks  or  months  be  cut  short  by  the  unchecked  progress 
of  the  disease.  In  such  cases  the  advantages  and  the  dangers  of  the  operation 
should  be  laid  fairly  before  the  patient,  but  it  is  not  the  duty  of  the  Surgeon 
to  urge  him  to  submit  to  it. 

There  is,  however,  one  class  of  oesophageal  strictures  which  are  of  the  most 
obstinate  character,  and  rapidly  fatal  by  simple  occlusion  of  the  tube,  without 
any  tendency  to  malignancy.  These  are  the  constrictions  that  result  from  the 
swalloAving  of  corrosive  liquids,  Avhether  acid  or  alkaline.  In  such  cases  as 
these,  in  which  speedy  death  by  staiwation  is  inevitable,  I think  the  Surgeon 
is  justified  in  advising  the  operation.  In  a case  of  this  kind  operated  on  by 
Trendelenburg,  the  patient  was  alive  and  well  many  years  after  the  operation. 
He  took  food  by  masticating  it  thoroughly  and  then  bloAving  it  from  his 
mouth  into  the  stomach  through  a tube  fitted  to  the  cannula. 

In  many  cases  a good  deal  of  trouble  has  been  occasioned  after  the  operation 
by  the  escape  of  gastric  juice  from  the  fistula.  This  causes  great  irritation  of 
the  surrounding  skin  apparently  by  a process  of  digestion.  It  is  best  avoided 
by  not  making  a larger  opening  than  is  absolutely  necessary.  In  the  vertical 
incision  adopted  by  Howse  the  sphincter-like  action  of  the  fibres  of  the  rectus 
tends  in  great  measure  to  preA^ent  this  complication.  Should  the  skin  become 
sore  it  may  be  relieved  by  being  washed  with  an  alkaline  solution  and 
protected  by  vaseline. 

DISEASES  OF  THE  LABYNX. 

The  larynx  may  be  the  seat  of  a great  variety  of  morbid  conditions.  Acute, 
oedematous,  and  follicular  inflammation  ; ulcerations  and  chronic  thickenings 
of  the  mucous  membrane  ; inflammation  and  necrosis  of  its  cartilages  ; and 
the  formation  of  tumours  or  polypoid  growths  in  its  interior,  may  all  occur. 

Lakyngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for 
the  proj)er  treatment  of  these  affections,  that  a AueAV  should  be  obtained  of  the 
parts  that  are  the  seat  of  disease.  This  can  be  done  only  by  means  of  the 
Iiaryugoscope. 

The  introduction  of  this  instrument  into  practice  and  its  perfection  have 
been  a Avork  of  time. 

It  appears  to  haA'c  been  iiwented  and  first  used  in  1820,  by  Babington, 
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wlio,  tinder  the  term  “ Glottiscope,”  described  an  instrument  consisting'  of  a 
small  mirror  fixed  to  a wire  shank,  which,  being'  placed  against  the  palate 
whilst  the  tongue  tvas  held  down,  enabled  him  to  view  the  glottis  and  upper 
part  of  the  larynx  ; more  especially  when  he  illuminated  these  parts  by 
throwing  reflected  light  upon  them  from  a mirror  held  in  his  left  hand, 
liiston.  Trousseau,  and  Avery,  all  made  attempts  in  the  same  direction.  But 
it  was  the  celebrated  singer  Garcia,  who,  by  tlirowing  the  sun’s  rays  into  the 
back  of  his  mouth  from  a mirror  held  in  his  left  hand,  and  then  introducing 
a dentist’s  reflector  into  his  mouth,  saw  the  image  of  his  own  larynx  and 
studied  its  movements  in  the  reflection  of  the  looking-glass.  Hitherto,  how- 
ever, laryngoscopy  had  not  been  employed  in  the  study  and  diagnosis  of 


diseases  of  the  larynx,  and  it  is  undoubtedly  to  Czermak  that  the  merit  is  due 
of  having  been  the  fii'st  to  make  this  application  of  the  art. 

The  laryntjoscope  essentially  consists  of  two  instruments,  a reflector  (Fig. 
74G),  which  may  be  attached  by  a spectacle-fi'ame  or  an  elastic  band  to  the 


P'ig.  747. — Til roat  Mirror. 


i Surgeon’s  forehead,  and  a mirror  (Fig.  747),  which  is  held  in  his  right  or  left 
1 hand,  according  to  circumstances. 

The  mode  of  application  and  of  use  is  extremely  simple,  and  is  illustrated 
^ in  Fig.  740.  The  patient  sits  with  his  back  to  a good  light ; that  of  the  sun 
does  very  well  if  it  can  be  obtained,  but  usually  artificial  light  has  to  be 
' employed.  This  may  be  obtained  from  a moderator  or  paraffin  lamp.  The 
' flame  of  the  lamp  should  be  a little  above  the  level  of  the  patient’s  ear.  The 
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Surgeon,  facing-  the  light,  arranges  the  reflector  in  such  a Avay  that,  whilst  l)oth 
he  and  tlie  patient  are  in  easy  positions,  a Avell  defined  circle  of  light  covers 
the  jDatient’s  month,  if,  as  in  many  arrangements,  the  reflector  he  over  one 
eye  of  the  Surgeon,  he  must  so  place  it  that  lie  sees  clearly  through  the  hole 
in  the  centre,  and  can  consequently  employ  both  eyes  in  examining  the  throat. 
The  patient  now  having  the  head  very  slightly  inclined  hackwai-d,  opens  his 
month  and  puts  out  his  tongue.  The  Surgeon  grasps  the  tip  of  the  tongue 
gently  between  the  fore-finger  and  thumb  of  his  left  hand,  covei'cd  by  a cloth 
or  pocket-handkerchief.  He  must  be  careful  not  to  drag  on  the  tongue,  hut 
merely  to  hold  it  steady  ; and  this  is  best  accomplished  by  resting  the  fore- 
finger on  the  patient’s  chin.  He  now  takes  the  small  iniiTor  and  warns  it 
over  the  lamp,  so  that  the  patient’s  breath  may  not  condense  on  it  and 
obscui'e  the  image  of  the  larynx.  Having  warmed  it  till  he  sees  the  cloud  of 
condensed  moisture  from  the  lamp  disappear,  he  tests  it  against  his  own  cheek 
to  feel  that  it  is  not  too  hot,  and  then  introduces  it  in  the  following  way. 
The  handle  being  held  like  a pen,  and  rather  to  the  left  side  of  the  patient’s 
mouth,  the  mirror  is  passed  in  carefully,  having  its  surface  parallel  to  the 
dorsum  of  the  tongue,  until  the  tip  of  the  uvula  rests  on  its  back,  and  is 
pushed  slightly  backwards  and  upwards  by  it.  Care  must  be  taken,  in  doing 
this,  that  the  reflecting  surface  does  not  touch  the  tongue,  and  so  become 
dirtied,  and  that  the  mirror  is  not  passed  so  far  as  to  touch  the  back  of  the 
pharynx,  which  in  most  patients  would  cause  an  effort  at  swallowing.  The 
mirror  being  in  the  position  above  described,  the  Surgeon  will,  if  he  see  any- 
thing, view  the  back  of  the  pharynx  reflected  on  its  surface  ; but,  by  gently 
and  steadily  raising  his  hand,  so  as  to  render  the  angle  formed  by  the  surface 
of  the  mirror  with  the  patient’s  body  about  half  a right  angle,  he  will  biing 
the  opening  of  the  glottis  into  view.  By  raising  the  hand  still  a little  further, 
he  can  examine  the  epiglottis  and  the  root  of  the  tongue.  It  must  be 
remembered  that  the  image  thus  produced  is  reversed  in  the  antero-posterior 
direction,  the  parts  that  appear  anterior  on  the  mirror  being  really  posterior ; 
while  in  the  transverse  direction  there  is  no  reversal. 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caustics  or 
in  the  removal  of  gTowths  or  foreign  bodies,  the  patient  must  be  made  to  hold 
his  own  tongue,  or  it  must  be  held  by  an  assistant.  The  Surgeon  then  holds 
the  small  mirror  in  his  left  hand,  and  the  instrument  he  is  using  in  the  throat 
in  his  right.  Sometimes  all  view  of  the  larynx  is  obscured  by  the  patient 
obstinately  arching  the  tongue  in  the  mouth.  It  must  then  be  held  down  by 
a spatula.  In  some  patients,  the  fauces  are  so  irritable  that  the  slightest  touch 
causes  violent  retching.  This  may  be  allayed  by  sucking  ice  for  a short  time 
before  the  laryngoscope  is  employed.  The  administration  of  bromide  of 
potassium  for  a few  days  in  full  doses  is  said  to  diminish  the  sensibility  of  tlie 
fauces,  but  its  action  is  not  certain. 

Laryngitis. — Inflammation  of  the  larynx  occurs  both  in  adults  and 
children,  though  more  commonly  in  the  former,  from  exposure  to  cold,  to  the 
infection  of  erysipelas,  and  various  other  causes.  It  differs  essentially  from 
the  croup  of  children,  Avhich  is  attended  by  an  albuminous  exudation,  and 
spreads  downwards  into  the  bronchi ; whilst  in  laryngitis  there  is  no 
such  effusion,  and  the  disease  is  confined  to  the  larynx  itself.  Laryngitis 
may  not  only  be  of  an  acute  or  a chronic  kind,  but  the  acute  form  likewise 
presents  two  distinct  varieties,  according  to  the  parts  affected,  the  cause  from 
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which  it  arises,  and  the  condition  of  constitution  in  which  it  occurs  : in  one, 
the  true  Acute  Catarrhal  Laryngitis,  the  inflainination  is  seated  chiefly  in 
the  mucous  membrane ; in  the  other,  the  (Edematous  Laryngitis,  the 
aftection  extends  to  the  submucous  areolar  tissue,  within  and  around  the 
larynx. 

In  all  inflammatory  affections  of  the  larynx,  whether  acute  or  chronic,  there 
is  danger  to  life  ; the  rima  glottidis,  that  narrow  chink  through  which  all  the 
air  destined  for  resjDiration  must  enter,  becomes  readily  occluded,  and  asphyxia 
consequently  results.  This  may  happen  either  by  the  swelling  of  loose  folds 
of  mucous  membrane  about  the  upper  opening  of  the  glottis  ; from  mem- 
branous exudation  upon  the  vocal  cords  ; or  by  the  occurrence  of  spasm  in  the 
larynx.  Indeed,  there  is  usually  more  or  less  spasm  conjoined  with  all  the 
acute  inflammatory  affections  of  this  part  of  the  air-tube  ; and  this  spasm, 
being  superadded  to  already  existing  mechanical  occlusion,  commonly  proves 
fatal.  These  laryngeal  spasms  do  not  at  first  recur  oftener  than  at  intervals 
of  half  an  hour  or  an  hour  ; but  as  the  disease  advances  they  become  more 
frequent,  and  in  any  one  of  them  the  patient  may  be  carried  off.  It  is  of 
importance  to  bear  in  mind  that  death  may  occur  in  these  cases,  although  a 
considerable  portion  of  the  cavity  of  the  larynx  continue  fi’ee.  Thus  Cheyne 
states  that  there  are  always  in  croup  at  least  three-eighths  of  the  glottis  open 
for  the  transmission  of  air  ; and  that  death  must  consequently  result  from 
some  cause  other  than  mere  mechanical  obstruction.  This  freedom  from  per- 
manent occlusion  commonly  occui’s  in  cases  of  laryngitis  ; and  the  immediate 
^ cause  of  death  in  the  majority  of  instances  appears  to  be  spasm,  conjoined  with 
^ defective  arcerialization  of  the  blood,  which  causes  congestion  of  the  lungs 
and  convulsions. 

Acute  Catarrhal  Laryngitis  may  arise  fr'om  exposure  to  cold,  from 
1^1  violent  strains  of  the  vocal  apparatus,  or  from  extension  of  catarrh  fr’om  the 
nose  or  pharynx.  It  is  most  common  in  adult  males,  but  may  occur  in 
children.  One  attack  predisposes  to  another.  The  mucous  membrane  only 
l)eing  affected,  the  sijmptoms  are  not  indicative  of  such  eaily  and  intense 
interference  with  respiration  as  is  met  with  in  the  oedematous  form  of  the 
disease.  These  are  dryness  of  the  throat  and  hoarseness,  with  pain  varying 

Sfrom  mere  tickling  to  a severe  sense  of  constriction.  Occasionally  there  are 
pain  and  tenderness  on  pressing  upon  the  larynx,  more  especially  about  the 
poraum  Adami.  The  voice  is  at  first  harsh  and  rough,  then  stridulous,  and 

t finally  may  be  completely  lost ; there  may  be  some  pain  and  difficulty  in 
deglutition.  In  simple  catarrhal  laryngitis  there  is  rarely  any  serious  dyspnoea 
or  spasm,  but  in  childi’on  there  may  be  considerable  difficulty  in  respiration, 
especially  if  the  glottis  l)ecomes  covered  with  dried  mucus  during  sleep.  There 
is  expectoration  of  frothy  mucus,  sometimes  tinged  with  blood,  and  the  act  of 
coughing  is  accompanied  by  considerable  pain.  With  the  laryngoscope  the 
intensely  injected  state  of  the  mucous  membrane  of  the  larynx  can  be  seen  ; 
l)ut  this  is  not  accomplislied  without  difficulty,  partly  from  the  irritability  of 
the  fauces,  and  partly  from  tlie  large  amount  of  tenacious  mucus  which  usually 
surrounds  the  glottis.  In  very  severe  cases  the  inflammation  may  extend  to 
the  submucous  tissue,  and  be  accompanied  by  exudation  into  the  loose  areolar 
•tissue,  and  the  symptoms  then  gi’adually  merge  into  those  of  the  oedematous 
form  of  laryngitis  to  be  presently  described. 

Trealmmt. — The  patient  should  be  placed  in  a warm  atmosphere,  which 
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should  he  kept  moist  by  steam  carried  into  the  room  from  the  spout  of  a 
kettle.  This  is  especially  important  in  children,  to  ])revent  the  diyin^r  of  the 
mucus  during  sleep.  Hot  fomentations  may  be  applied  to  the  throat,  and  the 
patient  should  he  made  to  inhale  the  steam  from  a ])int  of  boiling  water,  to 
which  a teaspooufiil  of  compound  tincture  of  benzoin  has  been  added.  A free 
jmrge  will  be  usually  found  useful  at  the  onset  of  the  attack,  and  should  there 
be  much  pain  and  cough  small  doses  of  opium  should  be  administered.  Should 
symptoms  of  dyspnoea  appear,  indicating  a tendency  for  the  inflammation  to 
assume  the  oedematous  form,  more  active  measures  must  be  adopted,  which 
will  be  described  with  that  affection. 

Acute  (Edematous  Laryngitis  may  arise  as  an  intensification  of  simple 
catarrhal  inflammation,  as  an  independent  affection  by  extension  from  neigh- 
bouring parts,  or  as  a complication  of  various  chronic  affections  of  the  larynx. 
In  many  cases  it  seems  to  be  distinctly  erysipelatous  in  character,  occurring  as 
the  result  of  exposure  to  the  impure  air  of  crowded  hospitals,  to  sewer  gas,  or 
to  the  specific  infection  of  erysipelas.  In  fact  it  appears  to  be  at  times  epi- 
demic, and  in  its  pathological  conditions  to  resemble  closely  phlegmonous 
erysipelas  of  the  part,  the  mucous  membrane  becoming  red,  pulpy,  and  swollen, 
and  the  submucous  tissue  infiltrated  with  sero-purulent  fluid.  OEdematous 
laryngitis  is  occasionally  met  with  in  fevers,  especially  in  scarlet  fever,  and  it 
is  predisposed  to  in  some  cases  by  Bright’s  disease.  It  is  most  commonly  met 
with  in  adults,  being  very  rare  before  the  age  of  eighteen.  The  symjjtoms 
are  usually  well  marked.  The  fauces  are  reddened,  dusky,  and  swollen  ; diffi- 
culty in  swallowing  is  often  an  early  and  prominent  symptom,  and  continues 
throughout ; dyspnoea,  often  of  a spasmodic  character,  then  appears,  the  lips 
becoming  livid,  the  nostrils  dilated,  the  features  pale  and  bedewed  with  per- 
spiration, the  eyes  watery  and  bloodshot,  and  the  respiratory  muscles  are  called 
into  violent  action  ; gasping  efforts  at  breathing  and  sudden  fits  of  increased 
difficulty  in  inspiring  come  on  ; at  the  same  time  the  pulse  is  feeble,  though 
it  continues  rapid  ; and,  unless  efficiently  relieved,  the  patient  will  speedily 
sink.  The  voice  is  at  first  hoarse,  but  is  speedily  lost,  and  there  may  be  some 
tenderness  about  the  larynx.  The  dyspnoea  is  usually  peculiar  in  character  in 
the  intervals  between  the  spasms.  Inspiration  is  always  more  or  less  difficult, 
as  the  swollen  oedematous  parts  fall  together  in  a valve-like  manner  over  the 
opening  of  the  glottis.  Expiration,  on  the  other  hand,  may  be  comparatively 
easy.  The  fatal  result  is  frequently  due  directly  to  spasm.  The  spasms  come 
on  early,  and  are  very  apt  to  be  brought  on  by  speaking  or  swallowing  ; but 
as  the  disease  advances  the  dyspnoea  becomes  more  continuous,  until  stupor  at 
length  supervenes,  and  speedily  terminates  in  death.  There  is  usually  well- 
marked  • febrile  disturbance.  If  the  finger  be  passed  over  the  back  of  the 
tongue  the  rigid  swollen  epiglottis  may  be  clearly  felt.  Laryngoscopic  exami- 
nation shows  the  epiglottis  forming  a red  semi-transparent  roll,  usually  bent 
upon  itself  transversely.  It  may  completely  conceal  the  parts  beneath,  but  in 
many  cases  the  oedematous  arytaeno-epiglottidean  folds  may  be  seen  on  each 
side.  It  is  rarely  possible  to  obtain  a view  of  the  cords. 

The  oedematous  infiltration  in  this  form  of  laryngitis  is  confined  principally 
to  the  submucous  areolar  tissue  around  the  epiglottis,  in  the  arytjcno-epiglot- 
tidean  folds,  and  over  the  arytmnoid  cartilages.  In  these  situations  the  tissue 
is  distended  with  an  abundant  inflammatory  exudation,  of  an  opalescent 
appearance,  so  that  the  swollen  membrane  may  almost  completely  occlude  the 
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rima  t^lotticlis  (Fi^.  748).  It  is  a pathological  fact  of  much  importance,  that 
tlie  effusion  never  extends  below  the  true  vocal  cords,  being  limited  at  this 
■ point  by  the  direct  adhesion  of  the  mucous  membrane  to  the  subjacent  fibious 
tissue,  without  the  intervention  of  any  loose  areolar  tissue. 

Duu/nosis. — It  is  of  groat  importance  to  recognize  cedematous  laryngitis 
early,  and  not  to  coulbund  it  with  simple  catarrhal  inflammation,  ihe 
laryngoscope  is  of  the  gi*eatest  use  in  arriving  at  a correct  diagnosis.  It  is 
somewhat  diflicult  to  use  in  these  cases,  especially  it  there  be  much  dyspnoea, 
but  supposing  even  a momentary  glance  be  obtained  of  the  opening  of  the 
glottis,  the  condition  depicted  in  Fig.  748  may  readily  be 
addition  to  this,  the  occasional  epidemic  character  of  the 
attection,  the  early  dyspnoea,  and  the  dusky  swollen  fauces 
will  point  to  the  cedematous  variety. 

Treatment. — The  treatment  should  bo  antiphlogistic, 
though  in  many  cases  the  constitution  will  not  bear  very 
active  measures.  Leeching  under  the  jaws  and  over  the 
larynx.  In  some  cases  aconite,  antimony,  or  salines  might 
be  of  use,  but  very  often  the  invasion  of  the  inflammation 
is  so  rapid  that  local  means  must  be  relied  upon  rather 
than  constitutional.  In  many  cases  scarification  with  a 
hernia-knife,  or  with  a sharp  pointed  bistoury,  sheathed  with 
plaster  to  within  a cpuirter  of  an  inch  of  its  point,  will  be 
found  the  most  ready  means  of  unloading  the  infiltrated 
mucous  membrane.  The  operation  of  scarification  may  be 
more  accurately  performed  by  using  the  laryngeal  lancet, 
whilst  the  glottis  is  brought  into  view  by.  the  use  of  the 
laiyngoscope.  If  no  instrument  be  at  hand,  the  swollen 
mucous  membrane  may  be  efficiently  scarified  with  the  fore- 
finger-nail notched  with  a pair  of  scissors.  After  this,  inha- 
lations of  the  steam  from  a pint  of  hot  water  to  which  twenty  di’ops  of  carbolic 
acid  or  a drachm  of  compound  tincture  of  benzoin  has  been  added,  will  be  found 
to  give  most  relief.  Hot  fomentations  must  be  applied  externally  and  frequently 
changed.  In  the  early  stages  ice  may  be  given,  but  after  the  swelling  has 
commenced  steaming  the  throat  usually  gives  more  relief.  If,  notwithstand- 
ing these  remedies,  the  difficulty  in  respiration  continues  to  increase,  the  wind- 
pipe must  be  opened  before  the  lungs  and  brain  become  irretrievably  engorged. 
After  the  proper  employment  of  the  means  that  have  been  indicated  and  their 
t‘  failure,  the  less  delay  there  is  in  opening  the  air-passage  through  the  crico- 
thyroid meml)rane,  the  better.  The  Surgeon  should  not  wait  until  extreme 
and  continuous  dyspnoea  has  set  in  ; this  may  never  occur,  the  difficulty  in 
1 breathing  being  rather  spasmodic  than  continuous,  and  in  one  of  the  spiasms 
of  dyspiifjea  life  may  suddenly  become  extinct.  The  lungs  may  become  fatally 
I c<.)nge8ted,  if  the  difficulty  in  breathing  be  allowed  to  continue  too  long.  The 
i operation  adds  hut  little  to  the  patient’s  .danger,  but  the  increased  risk  is 
j immense  if  it  be  delayed  to  an  advanced  period.  I can  truly  say  that  I have 
seen  several  ca.ses  lost  by  delaying  the  ])erformance  of  the  operation,  but 
never  one  l)y  operating  too  early.  When  once  dyspnoea  with  laryngeal  spasm 
has  fairly  set  in,  every  moment  is  precious,  and  the  patient  may  at  any  time 
be  canned  off  by  the  recurrence  of  the  spasmf)dic  seizures.  The  patient  does 
' not  die  gi’adually  asphyxiated,  but  is  suddenly  seized  with  a s})asm  that 


recognized,  in 


Fig.  748.— CEdema  of 
tlie  Glottis. 
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terminates  his  existence.  Jlacewen  has  suggested  tliat  instead  of  i)erf()rinim-- 
tracheotomy  a large  catheter  should  be  passed  through  the  larynx  Itoiu  the 
mouth.  He  has  successfully  ado]jted  this  in  one  case,  retaining  the  catheter 
with  surprisingly  little  incoiiveiiieucc  to  the  patient  till  the  a*dema  had 
subsided. 

If  the  oedematous  laryngitis  become  chronic,  sloughing  and  putrid  suppura- 
tion of  the  submucous  areolar  tissue  may  occur,  as  in  phlegmonous  erysipelas 
of  other  parts  of  the  body,  and  the  patient  may  die  pai’tly  from  asphyxia  and 
partly  from  typhoid  symptoms,  with  putridity  of  the  breath  and  mouth.  Ju 
these  cases  the  administration  of  stimulants  and  tonics,  more  particularly 
port-wine  and  bark,  with  free  sponging  of  the  part  with  a strong  solution  of 
nitrate  of  silver,  will  be  lu-geutly  required. 

Traumatic  Laryngitis  from  scalds,  corrosive  fluids,  &c.,  has  already  been 
alluded  to.  It  usually  assumes  the  oedematous  form,  and  requires  the  same 
treatment. 

Chronic  Laryngitis. — The  larynx  is  liable  to  various  chronic  diseases  of 
a serious  character,  some  of  which  are  incurable,  leaving  a permanent  impair- 
ment of  the  vocal  and  other  functions  of  the  larynx.  Chronic  laryngitis  is 
usually  divided  into  three  varieties,  Simple  or  Catarrhal,  Syphilitic,  and 
Tubercular.  All  forms  give  rise  to  interference  with  the  voice,  and  some  to 
Aphonia,  or  complete  loss  of  voice. 

Simple  Chronic  Laryngitis. — This  affection  is  common  amongst  those 
who  habitually  exert  the  voice,  and  from  its  frequency  amongst  clergymen  is 
familiarly  known  as  the  Clergyman's  Throat ; it  is  also  of  frequent  occurrence 
amongst  singers,  but  may  be  met  with  in  all  classes  of  the  community.  In 
some  cases  it  is  the  result  of  a previous  attack  of  acute  laryngitis,  and  it  is 
predisposed  to  by  gout  and  alcoholic  excesses.  The  voice  at  first  becomes 
hoarse,  and  may  at  last  be  reduced  to  a whisper.  There  is  a slightly  increased 
secretion  of  mucus,  but  it  is  never  abundant.  The  patient  is  constantly 
troubled  by  a tickling  or  spasmodic  cough,  and  at-  the  same  time  there  is 
usually  a feeling  as  if  there  were  some  constant  cause  of  irritation  in  the 
throat,  attended  by  a desire  to  cough  up  and  expectorate.  Laryngoscopic 
examination  shows  diffused  redness,  with  here  and  there  ramiform  injection 
of  the  vessels.  The  true  vocal  cords  have  lost  their  sharp  edges,  and  are 
somewhat  rounded,  and  at  the  same  time,  instead  of  the  pure  white  colour 
natural  to  them,  they  are  usually  of  a pink  tint.  Occasionally  small  wart-like 
growths  or  minute  superficial  erosions  may  appear  on  the  vocal  cords  or  on 
other  parts  of  the  glottis,  as  the  result  of  simple  chronic  laryngitis.  In  many 
cases  the  appearances  may  be  more  or  less  obscured  by  adlierent  pellets  of 
tough  mucus. 

Treatment. — The  treatment  of  simple  chronic  laryngitis  requires  to  be  con- 
ducted by  careful  regulation  of  the  general  health  and  selection  of  climate, 
avoidance  of  exposure  to  cold,  attention  to  digestion  and  diet,  and  rest  of  the 
parts.  All  loud  or  prolonged  speaking  should  be  strictly  forbidden.  In 
addition  to  this  the  local  applications  of  various  astringent  vegetable  and 
metallic  solutions  is  of  the  gi’eatest  service. 

In  the  milder  forms  of  the  disease,  glycerine  and  a saturated  solution  of 
tannin,  applied  by  means  of  a camel’s  hair  brush  or  a sponge-probang,  will  be 
found  useful.  In  many  cases  the  best  residts  follow  the  inhalation  of  solutions 
of  tannin  or  sulphate  of  zinc  in  a “ pulverized  ” fonn,  applied  by  means  of  the 
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ordinary  spray-douolio,  such  as  is  used  for  iirocnriiig  aiunsthcsia  by  the  local 
application  of  ether.  But  of  all  these  astringents  none  equals  in  value  the 
t topical  application  of  a solution  of  the  nitrate  of  silver,  which  ma\ 
be  looked  upon  almost  as  specific  in  the  simpler  forms  of  this  disease. 

The  practice  of  treating  chronic  disease  of  the  larynx  by  the  application  of 
a strong  solution  of  the  nitrate  of  silver  is  by  no  means  of  recent  origin. 
IMany  veal's  ago  it  was  employed  by  Sir  C.  Bell : and  before  him  Bretonneau 
applied  the  solution  in  these  cases  by  means  of  a sponge  attached  to  a piece  of 
■ whale-bone.  Subsequently  the  practice  was  brought  very  prominently  before 
the  profession  by  Trousseau,  and  by  the  American  Surgeons,  especially  Horace 
Green  and  J.  ^Varren.  ' Of  the  great  value  of  this  treatment  in  laryngeal 
tdiscasc  there  can  be  no  doubt.  Other  astringents  are  preferred  by  some 
[NSui'geons  at  the  present  time ; thus  Mackenzie  recommends  chloride  of  zinc 
^gr.  XX.  to  5j'),  but  none  seems  really  superior  to  the  nitrate  of  silver.  The 
.astringent  must  be  accurately  applied  to  the  inflamed  part  by  the  help  of  the 


...aryngoscope  by  means  of  a small  piece  of  sponge  firmly  attached  to  a curved 
vhale-bone  stick  (Fig.  749)  or  a camel’s-hair  pencil,  attached  to  a piece  of 
■ vire  bent  to  the  proper  angle  and  set  in  a handle.  In  the  absence  of  the 
aryngoscope,  if  the  tongue  be  well  depressed  with  a proper  spatula,  the  solution 
rmay  be  applied  after  a little  practice  with  almost  equal  certainty.  The  solution 
of  nitrate  of  sih'er  should  vai-y  in  strength  from  half  a drachm  to  a drachm  of 
hhe  salt  to  an  ounce  of  distilled  water ; most  commonly,  the  latter  strength  will 
(>emost  useful.  This  plan  of  treatment  has  been  extensively  practised,  and  with 
considerable  success  in  a large  number  of  cases.  Some  of  its  advocates,  how- 
ever, not  content  with  curing  in  this  way  disease  that  is  visibly  seated  in  the 

throat,  state  that  the  morbid  condition  extends  down  the  trachea  into  the 
>ronchi,  and  that  it  is  necessary  to  follow  it  in  these  situations.  They 
?,ccordingly  speak  of  passing  the  probang  or  brush  between  and  beyond  the 
'ocal  cords,  and  of  sponging  and  mopping  out  the  interior  of  the  larynx  and 
; he  lower  parts  of  the  air-tube,  and  of  applying  the  caustic  solution  to  them, 
« s if  this  were  a proceeding  that  could  be  adopted  with  as  little  difficulty  as 
luassing  the  sponge  into  the  nares.  I cannot  believe,  however,  that  this 
^•ractice,  though  commonly  spoken  about  and  professedly  employed,  is  ever  in 
eality  carried  out. 

The  utmost  that  can  be  done  is  that,  guided  by  the  laryngoscope,  a small 
'ni.sh  may  be  momentarily  passed  between  the  vocal  cords,  but  the  spasm  so 
laused  renders  it  impossible  to  do  more.  Other  instruments  have  also  been 
assed  beyond  the  tnic  cords,  and  warty  gi'owths  have  been  in  this  way  removed 
'om  the  cords  themselves  ; but  the  moment  they  arc  touched,  spasm  occurs, 
’he  most  that  can  be  done  is  a sudden  touch  of  a brush  or  snatch  with  a 
r)rcej)S  or  loop  of  wire.  Any  more  deliberate  proceeding  is  impossible. 

Inhalation  of  the  Nitrate  of  Silver  in  Powder  is  occasionally  useful  in 
-OSes  in  which  the  follicles  about  the  opening  of  the  glottis  arc  much  enlarged, 
t is  most  conveniently  done  by  mixing  it,  in  proper  proportions,  with  some 


674  DISEASES  OF  THE  MOUTJI  AND  THROAT. 


iniiocnons  impalpable  powder,  such  as  [^Toiiiul  ami  dried  sugai*.  'I'lie  strength  | 
may  vary,  one  part  of  nitrate  of  silver  being  mixed  Avitli  twelve,  sixteen,  or 
twenty  of  sugar,  A small  (juantity  of  the  powder  so  ])rej)ared  should  be  put  i 
into  the  end  of  a thick  glass  tube,  M'hich  has  been  bent  nearly  at  right  angles 
about  one  inch  from  its  extremity.  The  Surgeon,  placing  his  iinger  over  the  i 
orifice  of  the  straight  part  of  the  tube,  carries  the  bent  end  behind  the  tongue,  ’ 
over  the  epiglottis  ; he  then  directs  the  patient  to  make  a sudden  inspiration, 
and  at  the  moment  of  his  doing  so  takes  away  his  thumb,  so  as  to  allow  the 
powder  to  be  drawn  out  of  the  tube  and  into  the  air-passages  along  with  the  ! 
current  of  inspired  air.  In  this  way  the  nitrate  of  silver  may,  in  some  cases,  ; 
be  very  conveniently  applied  to  the  whole  of  the  affected  mucous  surfaces 
without  the  irritation  produced  by  the  friction  of  the  sponge. 

Injection  of  the  Solution  of  Nitrate  of  Silver  may  easily  be  done  by 
means  of  the  instrument  that  is  here  delineated  (Fig.  750),  and  which  I have 
had  constructed  for  this  purpose.  It  consists  of  a silver  tube,  perforated  at 
the  end,  and  having  a small  piston  moving  in  it  with  a sponge  attached  to 
its  lower  surface.  The  instrument  is  charged  by  dipping  the  end  in  the  solu- 
tion, and  then  drawing  back  the  piston-rod.  It  is  then  passed  into  the 


pharynx,  or  between  the  lips  of  the  glottis,  and  the  fluid  is  injected  into  the 
air-passages  or  upon  the  inflamed  surfaces  in  a number  of  fine  streams,  by 
pushing  down  the  piston  and  compressing  the  sponge.  By  means  of  this 
laryngeal  syringe  the  nitrate  of  silver  can  be  applied  to  any  part  of  the 
pharynx,  without  irritating  the  tender  mucous  membrane  by  the  contact  of  a 
rough  body  ; and,  by  applying  its  nozzle  to  or  between  the  lips  of  the  glottis, 
the  fluid  may  be  readily  thrown  down  into  the  interior  of  the  larynx  with  the 
greatest  certainty  and  ease.  In  those  cases  in  which  it  is  wished  to  applv  the 
solution  of  the  nitrate  of  silver  to  the  air-passage,  I greatly  prefer  using  this 
simple  instrument  to  the  ordinary  sponge  or  brash,  the  mere  pressure  of 
wBich  upon  a tender  mucous  surface  may  be  a soince  of  irritation.  When 
the  mucons  membrane  behind  the  velum,  or  that  of  the  posterior  nares,  is 
affected,  the  solution  may  readily  be  applied  to  these  parts  by  turning  the 
end  of  the  instrument  upw'ards,  and  then  injecting  it  directly  on  to  the 
affected  surfaces. 

In  whatever  way  the  caustic  is  used,  its  application  should  be  repeated  alwut 
every  second  or  third  day,  in  order  to  insure  its  full  effects.  In  some  instances, 
hownver,  advantages  may  be  obtained  by  using  it  every  day  ; in  others,  again, 
a longer  interval  is  required  than  that  just  stated. 

Syphilitic  Laryngitis. — According  to  Mackenzie,  syphilitic  disease 
forms  about  3 per  cent,  of  all  affections  of  the  larynx.  In  the  early  exanthe- 
matous stage  of  syphilis,  slight  hyiDermmia,  with  a little  hoarseness,  is  not 
uncommon,  but  it  is  usually  so  slight  as  to  pass  unnoticed.  In  the  later 
secondary  stages,  condylomata  or  mucous  tubercles  may  be  met  with.  They 
can  be  recognized  only  by  the  laryngoscope,  by  means  of  which  they  can  be 


..1. 

/i  ■ 
i]  : 

l j { 

li 


li 

!( 

II 

I 

i 


SYPHILITIC  AXD  TUBERCULAR  LARYNGITIS.  Gjs 


; '1 


seeti  fonninji'  smooth  greyish  elevations,  usually  oii  the  epiglottis  or  the  iutcr- 
iSi’  arytmnoid  fold  of  mucous  membrane.  These  may  be  followed  by  superficial 
4 ulc*eratioii.  The  most  common  and  most  characteristic  of  the  syphilitic 
.ri  affections  of  the  larynx  arc  those  met  with  in  the  tertiary  stages  of  the  disease. 

■ ;[j  T'he  pathological  changes  observed  arc  the  same  as  in  other  parts — difiuse  over- 
)V|  growth  of  the  connective  tissue  or  gummatous  infiltration,  and  the  formation 
of  isolated  gummata.  The  subsequent  softening  of  the  gummata  gives  rise  to 
wide-spreading,  destructive  ulceration,  and  should  the  patient  recover  and  the 
ulcei-s  heal,  cicatricial  contraction  follows,  sometimes  to  such  an  extent  as 
ihnost  to  close  the  opening  of  the  larynx.  The  parts  first  affected  are  usually 
he  epiglottis  and  the  arytmuo-epiglottidean  folds,  and  from  these  points  the 
deeration  extends  imvards  towards  the  glottis.  Sometimes  the  distinct 
gummata  may  be  seen  as  pale  yellowish  elevations  in  the  mucous  mem- 
UTine,  and  should  softening  and  ulceration  follow,  the  yellowish  adherent 
' dough  may  possibly  be  recognized.  Syphilitic  ulceration  not  uncommonly 
5 eads  to  complete  destruction  of  the  epiglottis,  and  in  the  later  stages  necrosis 
if  the  cartilages  frequently  occurs.  The  disease  is  usually  associated  with 
imilar  ulceration  in  the  pharynx.  The  symptoms  are  those  of  chronic 
iryngitis,  with  muco-purulent  expectoration  and  gradual  loss  of  voice. 
Iradually  increasing  dyspnoea  is  not  nncomnion  from  contraction  of  the 
pening  of  the  glottis. 

Diagnosis. — Syphilitic  ulceration  of  the  larynx  is  recognized  by  the  history 
f syphilis  and  the  presence  of  other  manifestations  of  the  disease,  by  the 
igidity  of  the  affected  tissues,  by  the  early  affection  of  the  epiglottis,  the  foul 
rcy  surface  of  the  ulcers,  or  the  presence  of  adherent  yellow  sloughs,  and  by 
le  fact  that  the  nlceration  commences  in  the  peripheral  parts,  and  spreads 
)wards  the  central.  The  rapidity  with  which  the  destruction  of  tissue  may 
ike  place  serves  to  distinguish  it  from  epithelioma. 

Treatment. — The  usual  constitutional  treatment  of  syphilis  must  be  actively 
; lopted.  Locally  a solution  of  bichloride  of  mercury  (gr.  ij.  to  53'.),  may  be 
nplied  with  a sponge  or  brush,  or  a preparation  of  half  that  strength  used  as 
spray.  Iodoform  mixed  with  twice  its  bulk  of  starch  may  be  blown  into 
le  larynx  by  the  method  already  described,  or  by  means  of  the  special  instru- 
ent  constructed  for  this  purpose.  'When  healing  is  taking  place  nitrate  of 
Iver  may  be  of  use,  but  it  is  not  so  efficacious  as  in  simple  chronic 
ryngitis.  Should  the  dyspnoea  become  a marked  symptom,  tracheotomy 
ust  Ije  perfonned. 

Tubercular  Laryiigitis  is  usually  met  with  only  in  advanced  disease  of 
e lungs,  but  occasionally  it  is  the  earliest  sign  of  phthisis,  and  the  disease 
I ay  run  its  course  and  terminate  fatally  without  the  lungs  being  extensively 
i :ected.  This  variety  is  sometimes  spoken  of  as  Laryngeal  Phthisis.  The 
rliest  symptoms  arc  merely  those  of  chronic  laryngitis.  As  it  advances  the 
ice  is  lost,  there  is  constant  cough,  Avith  frothy  muco-purulent  expectoration 
d great  pain.  Deglutition  becomes  gradually  more  and  more  painful,  till  at  last 
2 patient  can  scarcely  be  induced  to  swallow,  and  death  takes  place  gradually 
jra  exhaustion.  Ijaryngoscopic  examination  may  at  first  show  but  little,  but 
fore  long  a peculiar  swelling  is  observed  in  the  mucous  membrane  covering 
2 aiytienoid  cartilages  and  the  neighbouring  parts  of  the  arytmno-epiglotti- 
an  folds.  This  gives  rise  to  two  ])yriform  swellings  of  sufficient  size  to  meet 
the  middle  line  posteriorly.  It  is  this  swollen  mass  projecting  backwards 
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that  causes  tlio  pain  and  ditliciilty  in  swallowing.  Numerous  small  ulcers 
then  appear,  first  in  the  central  parts,  and  subsequently  extending  to  the 


ulcers  gradually  coalesce  and  extend,  forming  creniilatcd  sores,  destroying 
the  vocal  cords  and  neighbouring  parts.  There  is  seldom  serious  dyspnma, 
as  the  sores  have  no  tendency  to  heal  and  contract.  In  the  later  stages, 
if  the  patient  survive  sufficiently  long,  necrosis  of  the  cartilages  may  take 
place. 

The  Dkujnosis  is  made  by  the  presence  of  disease  of  the  lungs,  the  peculiar 
swelling  over  the  arytasnoid  cartilages,  by  the  multiplicity  of  the  ulcei*s  and 
their  comparatively  superficial  character,  and  by  the  fact  that  tliey  ajjpear  first 
in  the  central  parts  of  the  larynx  and  spread  towards  the  peripheral. 

The  Treatment  of  this  affection  belongs  rather  to  the  physician  than  the 
Surgeon.  Local  treatment  can  at  most  give  some  slight  relief.  ^Mackenzie  ■ 
recommends  soothing  inhalations,  such  as  the  compound  tincture  of  benzoin,  ■ 
or  the  insufflation  of  one-eighth  of  a grain  of  morphia  diluted  with  starch,  I 
twice  a day.  The  dysi^noea  is  rarely  such  as  to  necessitate  tracheotomy.  If  I 
the  inability  to  swalloAV,  partly  from  ]3ain  and  partly  from  the  food  finding  it.s  I 
Avay  into  the  larynx,  becomes  such  as  to  threaten  death  from  starvation,  the  ■ 
patient  may  be  fed  without  difficulty  by  an  oesophageal  tube.  I 

Complications  of  Chronic  Laryngitis. — In  all  cases  of  chronic  laryii-  I 
gitis  there  is  a tendency  to  acute  mflammation  supervening  on  the  chronic  ■ 
disease.  The  affection  may  then  prove  fatal  by  the  induction  of  oedema  ■ 
glottidis,  often  coming  on  with  great  rapidity.  Necrosis  of  the  Cartilages  ofW 
the  Larynx  is  most  commonly  a complication  of  the  more  advanced  stages  ofB 
tubercular  laryngitis,  and  less  frequently  of  syphilitic  disease.  It  has  been  ■ 
known  in  rare  cases  to  follow  typhoid  fever,  and  still  more  rarely  to  occur  B 
without  any  e^fident  cause.  It  gives  rise  to  copious  expectoration  of  large  If 
quantities  of  foetid  iDuriform  sputa,  often  streaked  with  blood,  and  occasionally  |t 
containing  masses  of  necrosed  and  usually  calcifie'd  cartilage.  In  many  cases® 
abscesses  form  outside  the  tube,  and  after  much  initation  and  distress  open  If 
externally  ; and  not  unfrequently  they  are  met  with  to  such  an  extent,  as  toB 
undermine  and  disorganize  the  greater  portion  of  the  tissues  of  the  anteriorB 
part  of  the  neck.  Where  they  correspond  to  the  necrosed  patches  of  cartilage,® 
they  give  rise  to  aerial  fistulm,  through  which  bubbles  of  air  escape  duringB 
respiration.  Tracheotomy  is  sometimes  required  in  these  cases.  B 

In  cases  of  long-standing  and  incurable  laryngeal  disease,  either  syphilitic  or® 
tubercular,  it  has  been  y>roposed  by  Bryant  to  perform  tracheotomy  with  theB 
view  of  giving  the  diseased  organ  rest,  and  thus  giving  time  and  opportunityB 
for  the  inflamed  and  ulcerated  mucous  membrane  to  heal ; the  oj^eration  being®' 
performed  here,  not  for  the  relief  of  laryngeal  obstruction,  or  with  the  view  ofB^ 
rescuing  the  patient  from  impending  death  from  asphyxia,  but  with  the  objeetB- 
of  aidino’  other  curative  means  in  an  otherwise  intractable  disease.  This®- 

o ^^® 

suggestion  appears  to  be  founded  on  sound  pathological  principles,  and  is  o» 
peculiar  importance  when  we  consider  that  patients  suffering  from  chronic®^ 
laryngeal  disease  arc  never  safe  from  the  sudden  supervention  of  oedema® 
glottidis.  Whenever  acute  inflammation  supervenes  in  these  cases,  with  a®j 
tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowly  watched,®? 
as  he  may  readily  be  carried  off"  by  the  sudden  swelling  of  the  li]3s  of  the  rimaBii 
or  by  the  supervention  of  spasm.  In  cases  of  this  kind,  the  air-^iassage  ma\®ti 
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Imvo  to  bu  opened  to  allow  respiration  to  be  carried  on  ; and  this  operation 
]iiust  not  be  delayed  until  the  i)atient  falls  into  an  as})hyxial  condition, 

Xhuvoi's  Affuctioxs  of  thh  Lauyxx  occur  both  in  childreu  and  in  adults. 
In  children  the  affection,  commonly  called  Spasmodic  Croup,  comes  on  sud- 
denly and  runs  its  (.‘ourse  with  great  rapidity.  The  child  is  seized,  olten 
without  previous  warning,  with  dithculty  in  breathing,  uses  violent  efforts  to 
ins})ire,  becomes  black  in  the  face  and  convulsed,  and  has  in  rare  cases  been 
known  to  die  before  anything  can  be  done  for  his  relief  ; but  ordinarily  he 
trapes  and  gasps  a few  times,  and  eventually  recovers  himself  with  a long  deep- 
drawn  whooping  inspiration.  In  cases  of  this  kind,  the  Treatment  at  the  time 
>f  the  fit  consists  in  dashing  cold  water  in  the  face,  in  exposing  the  body  to  a 
-•nrrent  of  cold  air,  and  in  using  friction  to  the  extremities.  If  asphyxia 
occur,  artificial  respiration  must  be  kept  up  either  through  an  opening  made 
dn  the  windpipe  or  by  the  mouth. 

In  the  adult,  these  spasmodic  affections  of  the  larynx  may  come  on  either 
rrom  pure  hysteria,  or  from  irritation  of  the  laryngeal  nerves  by  the  pressure 
of  tumours  or  aneurisms  upon  them.  In  other  instances  they  arise  from  the 
♦oresence  of  some  local  inflammatory  mischief  about  the  glottis.  In  the 
1 lysterical  form  of  the  affection  the  ordinary  remedies  for  hysteria,  together 
».vith  cold  douches,  will  be  of  essential  service.  In  some  cases,  however,  the 
'Obstruction  to  respiration  is  so  great,  that  the  Surgeon  may  think  it  necessary 

00  have  recourse  to  operation.  When  the  disease  arises  from  irritation  to  the 
ruuks  of  the  ner^'es,  such  a procedure  may  give  relief,  but  the  occasioning 

;;ause  is  usually  in  itseK  of  a fatal  character. 

Paralysis  of  the  Larynx,  either  unilateral  or  bilateral,  is  occasionally 
net  with.  When  unilateral,  it  arises  usually  from  pressure  on  the  recurrent 
mryngeal  nerve  by  an  aneurism  or  other  tumour.  The  abductor  muscles  of 
: he  cords  are  usually  affected  first.  The  vocal  cord  on  the  affected  side  then 
einaius  stationary  in  the  adducted  position.  If  only  one  side  is  affected  it 
lauses  some  alteration  in  the  voice,  but  no  serious  dyspnoea.  If  both  sides 
■re  affected  from  any  cause  serious  dyspnoea  results,  necessitating  tracheotomy 
'r  its  relief.  Many  other  forms  of  paralysis  of  the  muscles  of  the  larynx  are 
net  ^\•ith,  but  their  consideration  belongs  rather  to  the  physician  than  the 
iiurgeon. 

Tumours  of  the  Larynx. — Simple  Tumours.  PcqRUomata  form  the 
Qost  common  simple  tumours  of  the  larynx.  They  appear  as  cauliflower- 
ke  growths  of  all  sizes  lip  to  that  of  a walnut.  They  may  be  single  and 
•edunculated,  or  multiple  and  sessile,  spreading  widely  over  the  upper 
pening  of  the  glottis.  Their  most  common  seat  of  origin  is  the  vocal  cords. 
?hey  are  met  with  at  any  age,  but  are  more  common  after  thirty  than  before, 
n stiTicture  they  resemble  similar  growths  elsewhere,  bciug  composed  of 
rocesses  of  vascular  connective  tissue  covered  with  a layer  of  epithelium, 
die  epithelium  is  that  normal  to  the  part,  bciug,  as  a rule,  squamous, 
nough  columnar  epithelium  is  said  to  have  been  occasionally  observed. 
dibromata  are  much  less  common.  They  form  rounded  or  smoothly  lobu- 

1 tted  pedunculated  growths,  springing  usually  from  the  neighbourhood  of  the 
ocal  cords.  They  are  almost  invariably  single,  '^fhey  arc  com])osed  of 
rdinarj-  fil)rous  tissue,  covered  with  a sqiiamous  epithelium.  Mjixoma, 
tiiionui,  and  Nmvoid  Tumours  have  been  met  with,  but  are  of  extreme  rarity. 
jsts  arising  from  retention  of  the  secretion  of  the  mucous  glands  occasionally 
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develop  in  the  iieiglibourhood  of  the  epiglottis  or  false  vocal  cords.  ^J’hey 
form  smooth,  shining,  rounded  projections.  Pohjims  of  Iho  Larynx  is  a term 
applied  to  any  simple  pedunculated  growth,  and'  has  no  pathological 
significance. 

The  simple  tumours  of  the  larynx  cause  alteration  in  the  voice,  slight 
cough,  discomfoi’t,  and  dyspnoea,  varying  in  degree  with  the  size  of  the 
growth.  Iheir  true  nature  can  be  recognized  only  l)y  careful  examination 
with  the  laryngoscope. 


1 reatment.  These  growths  may  be  removed  by  one  of  two  methods — the 
endo-  or  the  ecto-laryngeal.  There  appears  to  be  a general  consensus  of  opinion 
amongst  laryngologists  that  the  endo-laryngeal  method  should  always  be 
attemj)ted  in  the  first  instance.  Should  it  fail,  then  the  laiynx  may  be  opened 
and  the  groAvth  removed  from  without.  The  endo-laryngeal  method  consists 
in  removing  the  growth  through  the  glottis  by  means  of  instruments  specially 
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Fig.  751.— EndoUaryngeal  Forceps.  H 

designed  for  the  purpose,  guided  by  the  laryngoscope.  The  instruments  most  H 
commonly  used  are  forceps,  by  which  the  growth  can  be  seized  and  torn  from  I 
its  attachments  ; but  in  some  cases,  especially  when  the  growth  is  of  some  size  I 
and  distinctly  pedunculate,  wire  snares  or  small  eoraseurs  may  be  of  use.  In  ■ 
some  cases  the  destruction  of  the  growth  may  be  brought  about  by  simply  H 
crushing  it  with  a strong  pair  of  forceps.  These  operations  require  practice  H 
both  on  the  jiart  of  the  patient  and  the  Surgeon.  The  patient  must  be,  taught  B 
to  keep  steady,  to  hold  his  own  tongue,  and  to  tolerate  the  presence  of  the  B 
instrument.  For  this  purpose  it  is  often  necessary  to  train  him  for  a B 
week  or  two  before  any  real  attempt  is  made  to  remove  the  growth.  The  B 
smaller  papillary  growths  will  sometimes  disappear  under  the  application  of  11 
nitrate  of  silver ; in  such  cases  therefore  the  Surgeon  should  not  be  in  a hurry  fl 
to  attempt  operative  interference.  The  accompanying  drawings  (Figs.  751,  B 
752,  753)  show  various  forms  of  forceps  which  may  be  used  in  these  Bi 
operations.  B i 

Should  the  endo-laryngeal  operation  fail  or  be  impossible,  the  growth  must  flt 
be  removed  by  an  ecto-laryngeal  operation.  Mackenzie  lays  it  down  as  a 
cardinal  rule  that  no  operation  of  this  kind  should  be  undertaken  unless  there  Br 
is  danger  to  life  from  dyspnoea  or  dysidiagia.  1 1 : 

The  operation  most  commonly  performed  is  that  known  as  Thyrotomy.  i;l 
It  is  advisable  in  most  cases  to  perform  a preliminary  tracheotomy  about  a II 
fortnight  before  undertaking  the  removal  of  the  tumour.  When  the  patient  It. 
has  quite  recovered  from  this  and  feels  no  further  discomfort  from  the  tube,  11 
thyrotomymay  be  undertaken.  The  operation  is  thus  performed:  an  incision  U| 
is  made  accurately  in  the  middle  line  from  the  thyroid  notch  to  the  cricoid  II, 
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cartilage.  The  cartilage  is  then  carefully  cliviaed  with  a knife,  or,  if  it  be 
ossified,  with  a fine  saw.  The  aim  are  then  held  apart  with  blunt  hoo  s.s  ant 
the  interior  of  the  larynx  is  fully  exposed.  A small  piece  of  sponge  may  t len 
be  passed  into  the  trachea  so  as  to  plug  the  opening  above  the  tube,  lest  00 
should  pass  into  the  lung's.  The  morbid  growth  may  then  be  remo\ed  witi 
scissors,  and  the  surface  from  which  it  grew  touched  with  nitrate  of  sih  ei. 
After  all  bleeding  has  ceased  the  sponge  is  removed,  and  the  parts  accurately 
brought  together,  and  the  trachea-tube  is  retained  until  the  patient  can 
breathe  thromdi  the  2,‘lottis  with  ease.  Mackenzie  has  published  the  results 
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Fig.  753. — Endo-laryugeal  Forceps. 


■of  48  cases,  collected  from  various  sources.  Of  these  8‘33  per  cent,  died,  in 
.31'2r)  per  cent,  the  operation  was  followed  by  persistent  dyspnoea,  requiring 
the  use  of  the  cannula,  and  only  14’58  per  cent,  resulted  iu  a perfect  cure. 

Tumours  attecting  the  upper  opening  of  the  glottis  or  the  epiglottis  have 
also  been  removed  by  a transverse  incision  in  the  thyro-hyoid  space.  Malgaigne 
• recommends  that  the  incision  should  be  made  along  the  loAver  border  of  the 
.hyoid  bone,  partially  dividing  the  sterno-hyoid  and  stern o-thyroid  muscles 
ind  the  thyro-hyoid  membrane.  The  head  being  thrown  well  back,  sufficient 
jpace  may  thus  be  obtained  to  allow  of  removal  of  the  epiglottis  or  a tumour 
idtuated  in  its  immediate  neighbourhood.  This  operation  can  seldom  be 
•cquired,  as  simple  growths  in  this  region  can  usually  be  removed  from  the 
nouth. 

Malignant  Tumours  of  the  Larynx. — Both  true  carcinoma  and  sarcoma 
'ire  met  with  in  the  larynx,  but  the  former  is  far  more  common.  The  form  of 
jarcinoma  met  with  is  almost  invariably  S(|uamous  epithelioma.  Columnar 
epithelioma  has,  however,  been  observed,  and  scirrhous  glandular  cancer  is  said 
:o  have  been  seen.  When  sarcoma  occurs  in  the  larynx  it  is  most  commonly 
qiindle-celled,  less  frequently  round-celled  or  mixed.  Butlin,  who  has  collected 
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Fig.  754. — Epithelioma  in 
Larynx. 


tlie  records  of  28  cases  of  sarcoma,  states  tliat  Imlf  tlie  cases  were  spindle-celled. 
^Malignant  growths  in  the  laryn.x  may  be  intrinsic  or  extrinsic,  tliat  is  to  say, 
they  may  commence  in  the  interior  of  the  larynx,  or  s])ring  from  surrounding 
parts  and  secondarily  invade  it.  All  malignant  growths  in  this  region  tend 
to  assume  a papillary  form  (Fig.  754),  though  they  are  rarely  polypoid.  4'hey 
are  most  commonly  single.  The  symptoms  they  give  rise  to  are  those  of  inter- 
ference with  speech  and  respiration,  with  some  cough 
and  expectoration,  often  mixed  with  hlood.  In  the 
carcinomatous  growths  the  glands  are  early  allected. 
The  situation  of  the  tumour  and  its  size  are  usually 
determined  without  difficulty  by  the  laryngoscope  ; 
but  it  is  not  easy  in  many  cases  to  determine  the 
nature  of  the  growth.  For  this  purpose  a piece  of  the 
growth  can  sometimes  be  removed  with  the  laryngeal 
forceps,  and  submitted  to  microscopic  examination. 
Death  in  such  cases  is  necessarily  inevitable,  either  by 
asphyxia  or  by  constitutional  infection,  if  the  disease 
be  left  to  run  its  course  ; and  up  to  a comparatively 
recent  period  the  Surgeon  had  no  other  means  of  pro- 
longing life  than  by  the  performance  of  tracheotomy. 
Of  late  years,  however.  Operative  Surgery  has  added  extirpation  of  the  entire 
larynx  to  its  other  triumphs. 

Extirpation  of  the  Larynx. — Excision  of  the  larynx,  or  laryngectomy, 
in  part  or  in  whole  has  been  somewhat  extensively  practised  of  late  years. 
The  first  case  in  which  this  formidable  operation  was  undertaken  was  that  of 
a man  35  years  of  age  affected  with  syphilitic  stenosis  of  the  larynx.  Dr.  P. 
Heron  Watson  in  1866  excised  the  larynx,  in  this  case  the  patient  dying  three 
weeks  afterwards  of  pneumonia.  In  1873  Billroth  oj)erated  in  a case  of  car- 
cinoma of  the  larynx.  The  patient  survived  the  operation,  but  died  in  a few 
months  from  recurrence  of  the  disease.  Since  this  time  the  operation  has 
been  frequently  practised.  Dr.  Salis  Cohen  has  collected  the  details  of  65 
cases  of  complete  extirpation  of  the  larynx.  The  practicability  of  the  opera- 
tion without  causing  the  death  of  the  patient  has  been  fully  demonstrated. 

The  diseases  for  which  the  larynx  has  been  extirpated  are  chiefly  sarcoma 
and  epithelioma.  Of  the  65  cases  in  Dr.  Cohen’s  tables,  the  operation  was 
only  done  in  4 for  non-malignant  disease,  in  5 for  sarcoma,  and  in  the^ 
remaining  56  for  carcinoma. 

Of  the  4 non-malignant  cases  two  died.  The  5 in  which  the  operation 
was  done  for  sarcoma  all  recovered.  And  2,  those  of  Bottini  of  Turin  and 
Caselli  of  Eeggio-Emilia,  were  alive  6-^-  and  2 years  respectively  after  the 
operation.  These  cases  are  the  more  remarkable,  as  in  Bottini’s  the  man  not 
only  recovered,  but  was  able  to  return  to  his  work  as  a postman  and  walk 
eight  miles  a-day.  In  Caselli’s  case  the  sarcoma  extended  far  beyond  the 
larynx,  and  this  Surgeon  accordingly  performed  the  remarkable  operation  of 
extirpating  not  only  the  larynx  but  a portion  of  the  pharynx,  the  base  of  the 
tongue,  the  soft  palate  and  tonsils.  The  patient,  a girl  of  1 1),  was  alive  and 
Aveli  two  years  after  this  most  formidable  procedure.  These  two  cases  are  the 
most  successful  on  record,  for  as  Cohen  most  truly  observes,  the  history  of 
the  remaining  56  presents  a much  more  gloomy  account.  Of  these  56  no  less 
than  42  died  either  from  the  direct  effects  of  the  ojAeration  or  from  rapid 


EXTlPiPATlON  OF  THE  LARYNX. 


6Si 


recuiTcnce  of  the  disease — 14  only  recovering',  and  of  these  only  (>  have  been 
reported  as  alive  one  year  or  more  after  the  operation.  22  out  of  the  42  deaths 
occurred  within  the  first  fortnight,  chiefly  from  shock  and  pneumonia. 
Indeed,  pneumonia  appears  to  be  the  great  danger  during  tlie  earlier  period 
after  laryngectomy.  But  the  influence  of  shock  is  also  apparent  in  the  death- 
rate,  and  this  is  not  surprising  when  we  reflect  that  many  of  these  operations 
occupied  from  one  to  three  hours  in  their  performance. 

These  results  are  by  no  means  encouraging.  There  would  appear  to  bo 
some  prospect  of  advantage  from  laryngectomy  in  certain  cases,  especially 
when  the  disease  is  recognized  early  and  is  intrinsic,  and  more  especially  if  it 
is  sarcomatous.  In  extrinsic  malignant  disease  of  the  organ  it  is  very  doubt- 
ful whether  it  is  a justifiable  procedure.  In  such  cases  there  is  not  only 
the  imminent  risk  of  a directly  fatal  result,  but  the  absolute  certainty  of  a 
speedy  recurrence  of  the  disease. 

Lai-yngectomy,  indeed,  appears  to  offer  no  advantages  over  tracheotomy  in 
such  cases.  By  tracheotomy  the  patient  is  saved  from  the  danger  of  immediate 
suffocation  with  little  risk  to  life,  and  his  subsequent  existence  will  probably 
endure  as  long  as  it  would  in  the  face  of  the  inevitably  speedy  recurrence  of 
the  carcinoma  after  complete  extirpation  of  the  larynx.  The  operation  is 
clearly  unjustifiable  when  the  cervical  glands  are  widely  implicated,  so  as  not 
to  admit  of  thorough  removal. 

The  operation  must  be  varied  somewhat  according  to  the  extent  of  the 
disease,  but  the  following  plan  recommended  by  Foulis  is  applicable  to  most 
cases.  A vertical  incision  must  be  made  accurately  in  the  middle  line  from 
the  body  of  the  hyoid  bone  to  the  second  ring  of  the  trachea.  The  soft 
parts  are  then  to  be  turned  off  the  larynx,  all  bleeding  vessels  being  ligatured 
as  they  are  cut.  When  the  larynx  is  fully  exposed  and  all  bleeding  arrested, 
the  cricoid  cartilage  is  di’awn  forwards  with  a sharp  hook  and  the  trachea 
divided,  care  being  taken  not  to  wound  the  oesophagus.  The  trachea  is  then 
at  once  plugged  with  a large  vulcanite  or  leaden  tube,  slightly  conical  in 
shape  and  completely  filling  the  passage.  Several  such  tubes  of  different  sizes 
should  be  at  hand.  The  lar}'nx  is  then  drawn  forwards  and  separated  from 
the  oesophagus  and  the  lower  part  of  the  pharynx,  the  edge  of  the  knife  being 
carefully  turned  towards  the  parts  to  be  removed.  ^Vlien  all  htemorrhage  has 
ceased  the  wound  may  be  partly  closed,  the  tube  being  retained  in  the  trachea. 
In  the  after-treatment  the  patient  must  be  fed  by  means  of  a tube  passed 
down  the  oesophagus.  When  the  wound  has  contracted  G ussenbauer’s  artificial 
larynx,  containing  a reed  for  the  production  of  vocal  sounds,  may  be  intro- 
duced. If  the  disease  is  not  found  to  be  so  extensive  as  was  expected,  part  of 
the  larynx  may  be  saved,  as,  for  example,  the  upper  part  of  the  thyroid 
< cartilage. 
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CHAPTER  LIX. 


OPERATIONS  ON  THE  ATR-TUBE  AND  ON  THE  CHEST. 


LARYNO-OTOMY  AND  TRACHEOTOMY, 

Ihe  ■\viiiclpipo  may  require  to  be  opened  to  allow  the  formation  of  a 
temporary  breathing  aperture,  in  consequence  of  obstruction  of  the  larynx 
by  causes  that  are  speedily  removable  ; or  it  may  be  necessary  to  establish  a 
permanent  opening  in  the  air-passage  in  those  forms  of  chronic  laryngeal 
disease,  in  which  the  obstruction  depends  upon  alterations  of  structure  which 
are  not  remediable. 

Among  the  conditions  requiring  temporary  a,pertnre,  may  be  mentioned  all 
acute  inflammatory  afPections  of  the  larynx  that  give  rise  to  obstructive 
oedema  of  the  glottis  ; also  traumatic  conditions,  such  as  the  impaction  of 
masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not  capable  of  being 
immediately  removed  ; scalds  of  the  rima  glottidis  ; the  presence  of  foreign 
bodies  in  the  air-passage ; and  oedema  of  the  glottis  from  wounds  of  the  thyi’o- 
hyoid  membrane. 

The  establishment  of  a permanent  apai'ture  in  the  air-passage  is  especially 
required  in  chronic  diseases  of  the  larynx,  attended  by  thickening  of  the  mucous 
membrane,  by  abscess,  or  by  necrosis  of  the  cartilages — in  fact,  by  aU  such 
conditions  as  cause  obstruction  not  admitting  of  removal ; so  also,  in  cases  of 
epithelioma  or  warty  growth  of  the  larynx,  a permanent  opening  below  the 
obstructed  point  may  be  required. 

Opening  the  Windpipe  in  Membranous  Laryngitis. — By  membranous 
laryngitis  is  meant  any  form  of  inflammation  of  the  larynx,  accompanied  by  a 
coagulable  exudation  from  the  mucous  membrane,  forming  a false  membrane 
upon  it,  whether  diphtheritic  or  not.  It  is  not  the  place  here  to  enter  into 
the  disputed  point  of  the  identity  of  croup  and  diphtheria.  The  exhaustive 
report  of  the  able  committee  appointed  by  the  Medico-Chirurgical  Society  in 
the  year  1879  clearly  demonstrates  the  fact  that  inflammation  of  the  mucous 
membrane  of  the  larynx  with  membranous  exudation  may  arise,  not  only  as  a 
result  of  diphtheritic  contagion,  but  as  an  accompaniment  of  measles,  scar- 
latina, or  typhoid,  and  occasionally  from  “ various  accidental  causes  of  irrita- 
tion— the  inhalation  of  hot  water  or  steam,  the  contact  of  acids,  the  presence 
of  foreign  bodies,  and  a cut  throat.”  It  seems  possible  also  that  a similar 
condition  may  arise  from  simple  exposure  to  cold.  To  all  these  cases  the 
term  membranous  laryngitis  may  be  indiscriminately  applied,  as  it  merely 
expresses  an  anatomical  fact  without  implying  any  theory.  The  committee 
made  the  excellent  suggestion  that  croiq)  should  be  used  merely  as  a clinical 
term  implying  laryngeal  obstruction,  occurring  with  febrile  s}’mptoms  in 
children,  and  not  as  indicating  a special  disease,  of  the  existence  of  which 
there  is  no  definite  evidence.  When  the  disease  is  evidently  zymotic,  and 
when  the  larynx  is  aflected  by  extension  from  the  throat,  the  term  ‘ diph- 
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theria  ” is  applied  to  it  by  cfaumoii  consent.  ^leinbranons  laryng’itis,  from 
whatever  cause  arising,  is  a most  fatal  disease  in  childhood,  at  least  'JO  per 
cent,  of  those  attacked  dying,  and  a considerable  proportion  of  the  minority 
that  escape  owing  their  lives  to  the  performance  of  tracheotomy.  In  acute 
catarrhal  laryngitis,  unattended  by  membranous  e.xudation,  tracheotomy  is 
scarcely  ever  needed,  the  disease  yielding  to  milder  methods  of  treatment. 

The  question  as  to  whether  the  windpipe  should  be  opened  in  membranous 
laryngitis  has  been  much  discussed.  AVere  the  disease  limited  to  the  larynx, 
and  did  death  result  from  simple  laryngeal  obstruction,  there  could  scarcely 
have  arisen  any  question  as  the  propriety  of  performing  the  operation.  But 
in  the  great  majority  of  cases  of  all  kinds,  and  in  all  those  of  zymotic  origin, 
there  are  two  distinct  sources  of  danger  : — 1,  that  arising  from  asphyxia 
dependent  on  laryngeal  obstruction  ; and  2,  that  which  is  due  to  the  extension 
of  inflammation  below  the  larynx  into  the  bronchi  and  lungs.  By  tracheo- 
tomy we  can  doubtless  remo^'c  so  much  of  the  danger  as  arises  from  the 
laryngeal  obstruction  ; but  we  cannot  remove  that  which  is  dependent  on  the 
often  concomitant  broncho-pneumonia.  In  fact,  the  question  as  to  the  per- 
formance of  tracheotomy  in  these  cases  must  be  answered  by  the  ainomit  of 
laryngeal  obstruction  and  the  extent  of  pulmonary  implication.  If  the  child 
be  in  danger  of  death  from  laryngeal  obstruction  and  spasm,  timely  tracheo- 
tomy Avill  undoubtedly  rescue  it  from  this  immediate  danger,  and  will  be  a 
proi>er  operation  ; but  if  extensive  broncho-pneumonia  already  exist,  it  will 
be  worse  than  useless,  and  should  on  no  account  be  practised.  In  cases  in 
which  the  disease  is  evidently  true  diphtheria,  and  these  undoubtedly  form  the 
vast  majority,  there  is  yet  another  danger.  The  windpipe  may  be  opened, 
and  the  immediate  occurrence  of  death  from  asphyxia  Avarded  off',  but  the 
zymotic  disease  remains  and  runs  its  course,  the  patient  ultimately,  in  a large 
proportion  of  cases,  dying  of  exhaustion  or  of  the  sequelae  of  the  disease. 
Even  though  the  relief  afforded  by  operation  be  only  temporary  in  the 
majority  of  cases,  yet  it  is  obviously  proper  Avhere  the  danger  from  laryngeal 
asphyxia  is  imminent,  that  the  Surgeon  sliould  rescue  the  patient  from  instant 
peril,  and  give  him  his  only  chance  of  prolonging  or  preserving  life  by  open- 
ing the  windpipe. 

It  has  been  veiy  justly  observed  by  Sir  Jenner  that  by  opening  the 
windpipe  in  these  cases,  we  save  the  patient  from  so  ten’ible  a death  as 
that  by  asphyxia ; and,  even  if  life  be  ultimately  extinguished  by  the  disease, 
temporary  ease  Avill  have  been  afforded,  and  death  Avill  occur  in  a less 
distressing  manner ; and  that,  if  only  one  life  in  a hundred  could  in  this 
way  be  saved,  Ave  should  be  justified  in  having  recourse  to  the  operation.  Sir 
AV . .lenner  has  made  the  important  obseiwation,  that  if  the  larynx  be  not  in- 
vaded by  the  end  of  the  first  Aveek  of  diphtheria,  so  as  to  require  the  Avindpipe 
to  be  oixjned,  laryngeal  obstruction  rarely  if  ever  occurs. 

I have  frequently  performed  the  operation  myself,  though  rarely  Avith  ulti- 
mate success,  and  tliis  I believe  is  the  general  experience  of  other  Surgeons. 
The  operation  Avas  strongly  advocated  in  France,  more  particularly  by  Trous- 
sejui,  many  years  ago,  when  it  Avas  regarded  less  favourably  in  this  country. 
Hut  even  in  Baris  it  Avas  not  a very  successful  procedure  ; thus  it  appears  that, 
at  the  Hospital  for  Sick  Children  in  that  city,  the  operation  Avas  performed  in 
21  o cases  in  five  years,  and  that  of  these  only  47  Avere  cured.  Unless  avc 
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with  liere,  it  may  fairly  be'  doubted  ■whether  aii  operation  which  is  in  itself 
dangerous  could  have  been  necessary  in  many  of  these  instances,  and  wliether 
a large  proportion  of  the  children  might  not  have  recovered  under  ordinary 
medical  treatment  and  without  having  recourse  to  surgical  operation. 

The  propriety,  or  rather  the  necessity,  of  the  operation  being  now  univer- 
sally .recognised,  it  remains  to  consider  the  indications  for  i)crforming  it. 
Trousseau  .strongly  advocated  early  tracheotomy  before  collapse  of  the  lung 
had  taken  place  to  any  extent,  or  the  patient  had  become  exhausted  Ijy  the 
struggle  for  breath  ; and  nothing  is  more  certain  than  that  the  operation  is 
rarely  successful  if  performed  in  extremis.  It  may  be  taken  as  a rule  that, 
when  the  voice  is  lost  or  nearly  lost,  and  there  is  evident  laryngeal  obstruction 
gradually  increasing,  the  sooner  tracheotomy  is  performed  the  better.  The 
degree  of  obstruction  is  estimated  by  the  recession  of  the  chest-walls  during 
inspiration.  If  the  lower  ribs  and  epigastrium  sink  in  with  each  inspiratory 
effort,  it  is  wiser  not  to  delay  the  operation. 

The  prospect  of  saving  life  after  opening  the  windpipe  in  cases  of  diphthe- 
ritic asphyxia  will  greatly  depend  upon  the  age  of  the  patient.  Under  two  or 
even  three  years  of  age,  recovery  is  extremely  rare ; as  age  advances,  the  chance 
of  life  proportionately  increases,  and  in  adults  the  prospect  of  recovery  is  con- 
siderable. In  many  cases  the  patient  will  get  great  temporary  benefit  from  the 
operation,  and  will  appear  to  be  doing  well  for  several  days,  perhaps  for  eight, 
ten,  or  fourteen  ; and  then,  to  the  great  disappointment  of  the  Sm-geon,  he  vill 
die,  not  from  the  effects  of  the  operation,  but  from  blood-poisoning  or  from 
extension  of  the  disease  to  the  bronchi  and  lungs. 

In  other  forms  of  laryngeal  obstruction  not  dependent  on  membranous 
laryngitis,  there  can  be  no  question  as  to  the  propriety  of  the  operation.  Xo 
patient  ought  ever  to  be  allowed  to  die  from  simple  laryngeal  obstruction, 
whether  that  be  spasmodic  or  dependent  on  organic  disease,  without  an  attempt 
being  made  to  save  life  by  opening  the  windpipe.  It  is  as  unpermissible  for  a 
Surgeon  to  allow  a patient  to  die  of  laryngeal  asphyxia  without  an  attempt  at 
relief  by  opening  the  windpipe,  even  though  life  appear  to  be  extinct,  as  it 
would  be  to  let  him  die  of  hmmorrhage  without  attempting  to  control  the 
bleeding  vessel. 

Necessity  for  Promptitude. — When  it  has  been  determined  to  open  the 
windpipe  for  acute  disease,  more  especially  supervening  on  chronic  laryngitis, 
the  less  delay  there  is  in  having  recourse  to  operation,  the  better  ; as  the 
patient  may  at  any  moment  be  seized  with  laryngeal  spasm,  and  be  carried  oft. 
The  operation  ought  always,  however,  to  be  completed,  even  though  the  patient 
have  apparently  expired  before  the  windpipe^has  been  opened ; for  resuscitation 
may,  even  in  these  extreme  cases,  be  effected  by  artificial  respiration.  When 
life  hangs  on  so  slender  a thread  as  it  does  in  m'gent  cases  of  laryngeal  obstruc- 
tion, the  first  touch  of  the  knife  may  cause  a spasmodic  seizure  that  may  give 
rise  to  apparent  death.  It  has  twice  happened  to  mo  to  operate  under  such 
circumstances,  and  in  both  cases  to  be  fortunate  enough  to  save  the  patients 
life.  I was  called  many  years  ago  to  an  elderly  woman  who  was  apparently 
dying  fi’om  the  supervention  of  acute  upon  chronic  laryngeal  disease.  I lost 
no  time  in  making  an  incision  into  the  crico-thyroid  membrane,  but  at  the 
first  touch  of  the  knife  she  sank  back,  apparently  dead.  I immediately  com- 
pleted the  operation,  and  introduced  a large  silver  tube,  through  ■which  the 
lungs  were  inflated  ; in  the  course  of  a few  minutes,  voluntary  respiration 
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recommenced,  and  the  patient  eventually  recovered.  She  lias  never,  liOAvever, 
been  able  to  breathe  without  the  silver  tube,  ■which  she  wears  in  her  ■windpipe 
up  to  the  present  time.  In  another  case  to  which  I was  hastily  summoned  by 
my  friend  ^Ir.  Tweed,  I found  the  patient,  a youn^  wcman,  in  the  last  stage 
of  asphyxia  from  acute  disease  of  the  larynx.  I immediately  jn’oceeded  to 
operate.  As  the  patient’s  neck  was  short  and  thick,  and  the  veins  excessively 
turgid,  there  was  profuse  lunmorrhage  on  the  first  incisions  being  made ; while 
we  Avere  Avaiting  a minute  or  tAA’o  until  this  Avould  cease  before  opening  the 
Avindpipe,  the  patient  fell  back  and  apparently  expired.  1 lost  no  time  in 
plunging  the  scalpel  into  the  crico-thyroid  membrane,  and  cutting  doAA'n 
through  the  cricoid  cartilage,  so  as  to  make  a free  aperture  into  the  air- 
passjige.  On  endeaA'ouring  to  set  up  artificial  respiration,  I found  the  air- 
passages  clogged  Avith  inspissated  mucus,  AA’hich  prevented  the  entrance  of  air 
into  the  lungs  ; the  life  of  a fellow-creature  being  at  stake,  and  dependent  on 
the  immediate  and  full  establishment  of  artificial  respiration,  I felt  that  there 
AA'as  only  one  thing  to  be  done — to  empty  the  chest  of  the  matters  loading  it, 
and  that  this  must  be  done  instantaneously.  I accordingly  applied  my  lips  to 
the  AA-oimd,  and  sucked  out  three  or  four  mouthfuls  of  blood  and  mucus,  AA'hen 
I had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  lungs.  x4fter 
artificial  respiration  had  been  kept  up  for  some  time,  the  heart  began  feebly 
to  act,  the  face  became  less  livid,  and  the  circulation  Avas  re-established ; the 
patient  eA’entually  did  Avell,  and  is  noAV  alive  and  in  good  health. 

Operations. — In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
situations  in  which  he  may  make  the  aperture  ; either  in  the  crico-thyroid 
membrane  by  Lar3mgotomy,  or  in  some  part  of  the  trachea  by  Tracheotomy. 
Besides  these  tAvo  established  operations,  some  Surgeons  haA'-e  performed  a 
third — Laryngo-tracheotomy,  by  opening  the  crico-thyroid  membrane,  and 
dividing  the  cricoid  cartilage  Avith  the  upper  rings  of  the  trachea. 

IVhicheA’er  operation  is  performed,  so  soon  as  the  Avindpipe  is  oiDcned,  the 
patient  is  seized  Avith  an  attack  of  spasm  and  convulsive  cough,  often  attended 
by  much  struggling  and  distress,  during  Avhich  the  Avhistling  occasioned  by  the 
pa.ssing  of  the  air  through  the  neAv  passage  is  A'ery  loud  and  marked.  The 
patient,  hoAvever,  soon  recovers,  and  then  breathes  naturally  and  easily,  the 
signs  of  asphyxia  disappearing. 

The  Avindpipe  may  recpiire  to  be  opened  either  by  laryngotomy  or  tracheotomy 
for  the  folloAviug  conditions  (L  = Laryngotomy : T = Tracheotomy)  : — 

I . Acute  laryngitis  Avith  oedema  of  the  glottis  in  the  adult  (L), 

’2.  Chronic  oedema  of  the  glottis  Avith  suffocating  spasms  (L). 

3.  Syj)hilitic  or  other  ulcerations  of  the  glottis  Avith  chronic  oedema  (L). 

4.  ^lembranous  laryngitis  in  children  (T). 

o.  ^Membranous  laryngitis  in  adults  (L). 

(I.  Necrosis  of  the  cartilages  of  the  larynx  with  obstructive  thickening  of 
tissues  (T  or  L). 

7.  Ej)itheIioma  of  the  epiglottis  and  other  growths  obstructing  the  laryngeal 
orifice  (L), 

H.  Tumours  in  the  larynx  (Ti). 

!).  Hcald  of  glottis  by  boiling  Avater  or  acids  (T  or  L,  according  to  age  of 
patient). 

10.  Foreign  bodies  impacted  in  the  larynx  (Ti). 

II.  Foreign  body  in  the  trachea  or  bronchus  (T). 
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12.  Im])action  of  foreign  substances  in  the  pliarjiix  (T). 

13.  Aspliyxia  from  any  cause  by  which  the  glottis  is  mechanically  closed 

(T  or  L,  according  to  the  age  of  the  i)atient).  j 

14.  Accidents  in  o])crations  about  the  head  and  face  by  which  blood  accumu- 
lates ill  the  pharynx  (L). 

15.  As  a preliminary  step  in  certain  operations  on  the  bones  of  tlie  face,  [I; 
attended  by  much  ha3morrhage  (T). 

Id.  liaryngcal  spasm  or  paralysis  from  compression  of  the  inferior  laryngeal 
nerve  by  aortic  aneurism  (L).  ip 

LARYXG0T03IY  is  ail  easy  operation.  The  crico-thyroid  membrane  is  almost 
subcutaneous,  and  may  readily  be  reached  by  making  a vertical  incision  in  the 
mesial  line,  between  the  sterno-hyoid,  about  an  inch  in  length,  and  then  a 
cross  cut  through  the  membrane  with  an  ordinary  scalpel.  The  air-passage 
having  thus  been  opened,  a silver  tube,  curved  on  the  fiat,  may  be  readily  in- 
troduced and  retained  by  tapes  round  the  neck.  The  only  troublesome  result 
that  can  occur  in  this  operation  is  the  wound  of  a small  arteiy,  the  crico- 
thyroid branch  of  the  superior  thyroid,  which  crosses  the  membrane.  I have 
never  seen  any  trouble  arise  from  this ; but,  should  it  occur,  the  haemorrhage 
would  readily  be  arrested  by  the  application  of  pressure  or  ligature. 

Ill  cases  of  extreme  urgency,  it  is  recommended  by  some  Surgeons  that 
laryngotomy  be  performed  by  a transverse  instead  of  by  a longitudinal  cut 
through  the  superficial  structures  in  order  to  save  time.  In  this  opinion  I do 
not  agree ; little  if  any  time  is  saved,  and  peril  may  ensue  by  cutting  across  ^ 

the  branches  of  the  anterior  jugular  veins — thus  leading,  as  I have  seen,  to  ■ 

profuse  liEemorrhage,  equally  embarrassing  and  dangerous.  There  is,  more-  j 

over,  some  risk  of  the  formation  of  an  aerial  fistula.  In  all  cases  the  longi-  1 

tudiiial  cut  answers  perfectly,  and  the  crico-thyroid  membrane  can  be  opened  ' ; 

by  it  ill  less  than  five  seconds. 

Tracheotomy  consists  in  making  an  opening  into  some  part  of  the  trachea,  j , 
by  exposing  the  tube  and  cutting  across  two  or  three  rings.  j ' ' 

There  are  three  situations  in  wliich  the  trachea  may  be  opened;  above, 
imderneath,  and  below  the  isthmus  of  the  thyi'oid  body,  which  usually  crosses  it 
the  air-tube  opposite  its  second  and  third  rings.  Above  the  isthmus,  the  i ■ • 
trachea  is  comparatively  superficial,  being  covered  merely  by  the  skin  and  | 1 
superficial  fiiscia,  the  deep  fascia,  and  the  sterno-hyoid  muscles.  Beneath  the  j f 
muscles  will  be  found  a strong  fascia,  which  comes  downwards  in  front  of  the  ; : 
larynx  from  the  hyoid  bone  and  divides  above  the  thyroid  body,  inclosing  its  i 
isthmus  between  its  two  layers.  This  fascia  is  of  some  importance,  as  it  is  j f 
difficult  to  push  the  isthmus  downwards  so  as  to  expose  the  upper  ring-s  of  the  i 
trachea  without  notching  this  transversely.  Below  the  thyroid  gland  the 
trachea  recedes  from  the  surface  and  is  overlapped  by  the  sterno-hyoid  and 
sterno-thyroid  muscles,  beneath  which  is  some  loose  areolar  tissue  in  which  lie 
the  inferior  thyroid  plexus  of  veins,  which  are  of  large  size,  together  with  some  i 
tracheal  branches  from  the  inferior  thyroid  artery,  and  in  rare  cases  an 
irregular  arterial  branch  ascends  from  the  aorta  in  front  of  the  trachea  to  the  ' 
thyroid  body — the  thyroidca  ima.  Beneath  the  deep  fascia,  but  superficial  to  ' 
the  muscles  on  each  side,  lie  the  anterior  jugular  veins.  These  are  variable 
in  size,  become  larger  below,  and  sometimes  communicate  by  a brancli 
crossing  the  line  of  the  tracheotomy  wound.  The  carotid  arteries  also  are  in 
close  relation  to  the  trachea  on  each  side,  being  more  especially  in  danger 
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at  the  lower  part  of  the  neck.  Opposite  the  cpisteriial  notch,  the  wiiul-pipe  is 
crossed  by  the  left  innominate  vein,  which  lias  been  seen  by  ]\[acilwain  lyinj; 
hi^h  at  the  very  point  where  tracheotomy  is  nsnally  performed.  A glance  at 
these  important  relations  will  suffice  to  indicate  the  difficulty  that  must  in 
many  cases  occur  in  exposing  and  opening  the  trachea.  This  difficulty  is 
greatly  increased  when  the  veins  of  the  neck  have  become  turgid  in  consc- 
cpieiice  of  the  pulmonic  obstruction.  It  will  be  seen  also  that  the  trachea  is 
less  covered,  and  may  consequently  be  much  more  readily  reached  abo\'e,  than 
below,  the  isthmus  of  the  thyroid  gland.  Though  some  Surgeons,  as  Velpeau, 
for  instance,  have  recommended  the  opening  to  be  made  in  the  lower  part  of 
the  tube,  no  advantage  whatever  is  gained  by  so  doing,  whilst  the  difficulties  of 
the  operation  are  very  seriously  increased  ; and  in  practice  it  is  almost 
invariably  opened  at  its  upper  part,  usually  through  the  first  and  second 


riiiirs. 


The  patient  should,  if  possible,  be  placed  on  a table  in  a good  light.  In 
operating  on  an  adult,  it  will  be  found  sufficient  in  most  cases  to  support  the 
patient’s  shoulders  with  pillows,  while  the  head  is  thrown  as  much  back  as 
practicable.  In  chikh’en,  a small  firm  pillow  must  be  placed  under  the  neck, 
so  as  to  throw  the  trachea  as  much  forwards  as  possible.  A stocking  stuffed 
tightly  with  towels  Avill  usually  be  found  to  answer  the  purpose  admirably. 
An  assistant  should  be  seated  above  the  head  of  the  patient ; it  is  his  duty  to 
■ hold  the  head  steady  Avith  his  wrists,  while  with  a blunt  hook  in  each  hand  he 
draws  the  wound  open  during  the  operation.  At  the  same  time  he  must  keep 
the  chin  exactly  in  the  middle  line  to  serve  as  a guide  to  the  Surgeon.  The 
hooks  must  never  be  entrusted  to  separate  assistants,  as  they  would  cer- 
: tainly  displace  the  Avound  from  the  middle  line.  If  another  assistant  is 
i present,  he  may  give  the  ana3sthetic  and  sponge  the  wound.  The  Surgeon 
? stands  to  the  right  side  of  the  patient. 

If  it  )3e  intended  to  open  the  trachea  ahove  the  isthmus  of  the  thyroid  body, 
i the  incision  must  be  commenced  at  the  upper  border  of  the  cricoid  cartilage, 
i and  carried  doAA'uwards  directly  in  the  middle  line  for  an  inch  to  an  inch  and 
; a half,  according  to  the  age  and  size  of  the  patient  and  the  amount  of  subcu- 
taneous fat.  After  dividing  the  integuments,  the  interval  between  the  sterno- 
} hyoid  muscles  must  be  found,  and  these  draAvn  apart.  Any  veins  that  present 
t themselA’cs  should  be  aA'oided  as  carefully  as  possible,  and  held  on  one  side  by 
the  assistant,  who  has  charge  of  the  blunt  hooks.  After  the  muscles  have 
Ijeen  drawn  aj)art,  the  isthmus  of  the  thyroid  body  comes  into  vicA\',  and  above 
it  is  the  fascia  that  supports  it  and  covers  the  trachea.  The  loAver  border  of 
r the  cricoid  cartilage  should  then  be  felt  for  ; it  can  be  recognized  by  its 
forming  a slight  projection  above  the  level  of  the  trachea,  Avhich  can  be  readily 
felt  with  the  finger-nail.  If  the  parts  are  Avell  in  vieAv,  the  trachea  may  be 
best  exposed  by  the  plan  recommended  by  Bose.  The  layer  of  fascia  in  front 
I of  the  trachea  Avhich  supports  the  isthmus  is  picked  up  Avith  a pair  of  force]AS 
at  the  loAver  border  of  the  cricoid  cartilage,  and  carefully  divided  transversely 
for  a distance  sufficient  to  admit  the  handle  of  the  scalpel  beneath  it,  by 
means  of  Avhich  the  isthmus  is  pushed  doAvuAvards,  and  the  upper  three  rings 
' of  the  trachea  clearly  exposed.  The  trachea  is  then  transfixed  Avith  a sharp 
ho<jk  and  draAvn  forwards  to  steady  it  Avhile  the  opening  is  made.  It  is  usually 
recommended  to  insert  the  hook  in  the  middle  line,  immediately  below  the 
cricoid  cartilage,  but  the  plan  devised  by  J.  IMarshall  Avill  be  found  more  con- 
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mickllo  lino  parallel  to  the  intended  incision,  its  point  being  made  to  rea])pear 
so  as  to  pnnctiire  tlie  tracliea  in  tn'o  places,  and  to  get  a firm  hold  on  it. 
The  opening  in  the  trachea  is  then  made,  the  hnife  being,  bold  hy  the  blade 
about  half  an  inch  from  its  ])oint,  so  that  it  is  not  possible  to  transfix  the 
trachea  and  jmnctnre  the  cesophagns.  The  incision  must  lie  made  from 
below  upwards,  and  should  include  about  three  rings  of  the  trachea.  The 
tube  may  now  be  easily  inserted  by  drawing  one  lip  of  the  opening  well 


carried  downwards  for  at  least  an  inch  and  a half.  The  muscles  are  exposed 
and  separated  as  in  the  previous  ojieration.  In  this  situation  the  sterno- 
thyroids  will  probably  come  into  view  after  the  sterno-hyoids  have  been  drawn 
aside.  The  isthmus,  having  been  exposed,  must  be  drawn  upwards  with  a 
blunt  hook.  At  this  stage  of  the  operation,  the  large  veins  forming  the 
inferior  thyroid  plexus  must  be  carefully  avoided,  and  if  the  wound  be  very 
deep  it  is  safer  to  use  the  scalpel  to  a limited  extent,  dilating  the  deeper  parts 
of  the  AYOund  with  its  handle  or  w’ith  a director.  In  young  children  the 
thymus  gland  will  appear  in  the  loAver  part  of  the  incision,  and  require  to  be 
pushed  doAvnwards. 

Opening  the  trachea  leneath  the  isthmus  is  seldom  necessary,  but  should  it 
be  unavoidable  the  tissue  of  the  thyroid  body  may  be  diA’ided  AA'ith  but  little 
bleeding  if  the  knife  be  kept  accurately  to  the  middle  line.  Lcmjmjo-tmclm- 
tomy,  in  AA'hich  the  cricoid  cartilage  is  divided  Avith  one  or  tAA'o  of  the  up})er 
rings  of  the  trachea,  is  occasionally  perfoimed  intentionally,  but  more  often 
accidentally,  in  young  children,  the  cricoid  being  mistaken  for  a ring  of  the 
trachea.  The  accident,  if  such  it  can  be  called,  is  not  productiA’O  of  any  injury 
to  the  patient. 

The  question  as  to  the  safety  of  the  administration  of  chloroform  in 

these  operations  often  occurs.  I belieA*c  that  it  may  ahvays  be  given  safely 
except  in  cases  of  extreme  syncopal  asphyxia,  AA'here,  as  sensibility  no  longer 
exists,  it  is  unnecessary.  Laryngeal  inflammation  and  obstruction  are  always 
associated  Avith  so  much  spasm,  more  particularly  in  children,  that  it  Avill  often 
1)6  found  that  the  patient  respires  more  easily  and  fully  AA'hilst  under  the 
influence  of  chloroform  than  before  its  inhalation  Avas  commenced  ; and,  as 
the  anaesthesia  materially  facilitates  the  operation  by  doing  away  Avith  his 
Avrithings  and  struggliugs,  I iiiA'ariably  have  recourse  to  it  AA'heu  I perform 


foi’wards  Avith  the  hook  that 
has  been  inserted  parallel  to 
it,  Avhile  the  other  is  de- 
pressed Avith  the  end  of  the 
tube.  If  this  be  done,  it 
slips  in  AA’ithout  any  diffi- 
culty. It  must  then  be 
retained  by  tapes  round 
the  neck. 


Fig.  755. — Operation  of  Tracheotomy. 


If  the  trachea  is  to  be 
opened  heloiv  the  isthmus 
of  the  thyroid  body,  the 
incision  must  commence 
immediately  beloAA-  the  cri- 
coid cartilage,  and  l>e 
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tracheotomy  on  children.  In  laryngotomy  in  the  adult  it  does  not  appear  to 
me  to  be  necessary. 

Difficulties  and  Accidents. — This  operation  is  often  attended  by  extreme 
lifficnlty,  and  not  nnfrequeiitly  by  much  danger. 

The  difticulties  occurring  in  tracheotomy  are  chiefly  referable  to  four  heads  : 
1.  Dithculty  in  Exposing  the  Trachea  ; 2.  Profuse  Hmmorrhage  ; 3.  Difficulty 
n Opening  the  Trachea  ; and  4.  Trouble  in  Introducing  the  Trachea-Tube. 

1.  The  Diffiadhj  in  Ed-posing  ihe  Trachea  increases  greatly  as  the  incisions 
.pproach  the  sternum,  and  is  especially  great  in  stout,  short-necked  persons. 
Hie  want  of  an  assistant  to  hold  the  wound  open  adds  greatly  to  the  difficulty 
if  the  operation.  This  may,  however,  be  overcome  by  the  use  of  the  ingenious 
‘Automatic  Retractor”  devised  by  R.  W.  Parker  (Fig.  750).  The  accidents 


Fi".  750.— Automatic  Retractor. 


1 this  part  of  the  operation  arise  very  commonly  from  taking  the  guides 
icorrectly.  In  their  anxiety  to  open  the  trachea  above  the  thyroid  body, 
oimg  operators  are  apt  to  make  the  incisions  too  high.  The  pomiim  Adami 
f a young  child,  esi)ecially  when  covered  by  much  fat,  is  scarcely  to  be  felt, 
nd  the  hyoid  bone  is  sometimes  mistaken  for  it.  Owing  to  this  error  I ha^'e 
lore  than  once  seen  the  thyroid  cartilage  partly  divided,  and  in  one  case  an 
oening  made  even  in  the  thpo-hyoid  space.  The  mistake  is  avoided  by  taking 
le  sternal  notch  as  the  guide,  and  making  the  incision  in  a child  reach  to 
jout  a finger’s  breadth  above  it.  Insufficiency  of  the  incision  is  a frequent 
»urce  of  difficulty.  Even  in  the  smallest  children  it  should  never  be  less  than 
le  inch  in  length.  Deviation  from  the  middle  line  is  a common  cause  of 
tcident,  leading  to  wounds  of  the  th)U’oid  body  or  even  of  the  carotid  artery, 

• to  great  difficulty  in  finding  the  trachea.  It  may  be  the  fault  of  the  assis- 

• nt,  who  should  keep  the  chin  exactly  in  the  middle  line  as  a guide  to  the 
irgeon.  In  very  young  children  an  inexperienced  assistant  may  even  draw 
le  trachea  on  one  side  with  the  blunt  hook. 

2.  The  Haemorrhage  may  occur  either  from  arteries,  fi’om  veins,  or  from 
,e  th)Toid  gland.  Arteiial  hiemorrhage  is  less  frequent  and  troublesome  than 
ie  bleeding  from  other  sources.  When  it  occurs,  it  happens  chiefly  from  the 
)und  of  some  anomalous  branch,  or  from  that  of  the  small  tracheal  vessels. 

■ esjiult  has,  however,  mentioned  a fatal  case,  in  which  death  arose  from  a 
mnd  of  the  carotid.  The  arterial  anastomosis  of  the  isthmus  of  the  thyroid 
»dy  may,  if  this  part  be  enlarged,  occasion  some  difficulty  in  the  perfbrm- 
ice  of  the  operation  ; but  the  main  source  of  danger  is  unquestionably 
0 vetufvs  Heeding.  Not  only  are  the  plexuses  of  veins  of  large  size,  more 
-rticnlarly  where  they  cover  the  lower  part  of  the  trachea,  but  they  become 
imen.sely  gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence, 
len  they  are  wounded,  the  bleeding  may  be  so  abundant  as  scarcely  to  be 
ntrollable,  and  may  very  greatly  retard  the  after-steps  of  the  operation. 

VOL.  II  Y Y 


6qo  operations  on  THE  AIR-TUBE  AND  CHEST. 


^[aiiy  Surgeons  of  authority  in  these  matters  advise  that  the  windpipe  should 
not  be  opened  until  all,  or  nearly  all,  the  bleeding  has  ceased  ; lest  the  blood 
entering  the  bronchi  and  lungs  thi-ough  the  aperture,  as])hyxiate  the  patient! 
Ihit  in  this  way  much  valuable  time  may  he  consumed,  and  the  patient  may  be 
fatally  exhausted  by  a tedious  and  prolonged  operation,  and  by  the  loss  of  an 
nnnecessarily  large  quantity  of  blood.  The  haBinorrhage  in  this  operation  is 
almost  entirely  venous,  and  is,  in  a great  measure,  dependent  on  the  distension 
of  the  veins  of  the  neck,  which  occurs  in  asphyxia  as  the  result  of  the  accumula- 
tion of  blood  in  the  right  cavities  of  the  heart,  consequent  upon  the  ol)structed 
circulation  through  the  lungs  ; and  the  bleeding  will  continue  so  long  as  that 
obstruction  remains  unmoved.  But  as  the  respiratory  process  is  re-established, 
this  obstruction  to  the  pulmonic  circulation  diminishes,  the  cardiac  cavities 
become  unloaded,  the  venous  turgescence  of  the  neck  subsides,  and  the 
liEemorrhage  proportionately  lessens.  This  I have  repeatedly  found  in  asphvxia 
artificially  induced  in  animals  ; and  I have  often  seen  it  in  the  human  subject, 
in  cases  in  which  it  has  become  necessary  to  open  the  windpipe  at  once, 
without  waiting  to  arrest  haemorrhage.  Hence,  except  in  those  instances  in 
which  an  arterial  twig  or  large  venous  trunk  has  been  wounded,  and  which 
must  of  course  be  secured,  the  occurrence  of  bleeding,  though  toleraldy  smart, 
need  not  deter  the  Surgeon  from  opening  the  windpipe  ; as  the  relief 
afforded  to  respiration  will  induce  a corresponding  and  rapid  diminution  in 
the  venous  turgescence  of  the  neck,  and  in  the  consecpieut  flow  of  blood  from 
the  wound. 

It  is  important  to  bear  in  mind  that  the  risk  of  haemorrhage  is  not  entirely 
avoided  by  the  use  of  blunt  instruments.  The  veins  are  very  thin-walled  and 
easily  torn,  and  I have  seen  very  troublesome  bleeding  caused  in  this  way  by 
the  incautious  use  of  a director.  The  difficulties  arismg  from  haemorrhage  are 
very  greatly  increased  by  an  insufficient  incision.  There  is  seldom  any  trouble 
in  arresting  the  bleedmg  if  the  w^ounded  vessel_  can  be  clearly  seen.  Sir 
Spencer  Wells’s  forcipressure  forceps  wiU  be  found  invaluable  under  these 
circumstances,  as  the  vessel  can  be  seized  and  the  forceps  left  attached  till 
the  operation  is  completed.  Should  blood  accidentally  enter  the  trachea  in 
such  quantities  as  to  threaten  suffocation,  it  must  be  sucked  out  either  by  the 
mouth  applied  to  the  tube  or  by  an  aspirator  tube  passed  down  the  trachea. 
As  in  diphtheria  it  is  extremely  dangerous  to  suck  the  tube ; it  is  advisable, 
Avhen  performing  tracheotomy,  always  to  have  an  aspirator  at  hand  in  case  of 
need. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.  In  consequence  of  the  convulsive 
breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  thus 


Fig.  75". — Tvachea-liook-Director. 


increasing  considerably  the  depth  of  the  Avound  in  the  neck ; and,  at  each 
short  and  gasping  respiration,  the  air-tube  is  rapidly  jerked  up  and  down, 
approaching  to  and  receding  from  the  surface  in  such  a way  that  the  scalpel 
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cannot  be  thrust  into  it  with  safety.  In  order  to  do  this  with  the  least  risk, 
a sharp-pointed  hook  should  be  passed  between  two  of  the  rings,  and  the  tul)e, 
being  thus  fixed,  opened  by  cutting  upwards  (Fig.  Or  the  hook,  being 

grooved  along  its  convexity,  as  Edwards  recommends  (Fig.  7;')7),  is  to  be  intro- 
duced under  the  cricoid  cartilage,  and  the  air-tube  pulled  up  and  opened  by 
sliding  the  scalpel  along  the  groove  of  this  hook-director.  I have  found  it 


Fig.  75S.— Cutting  Tmchea-liook. 


advantageous  in  some  cases  to  open  the  trachea  with  a cutting  hook,  such  as 
is  here  represented  (Fig.  758).  By  means  of  an  instrument  of  this  kind,  the 
trachea  is  first  fixed  and  then  divided  without  danger  to  the  patient. 

The  only  accident  likely  to  happen  at  this  stage  of  the  operation  is  wound 
)f  the  oesophagus.  This  is  avoided  by  steadying  the  wrist  on  the  sternum 
while  making  the  incision,  by  drawing  the  trachea  well  forward  with  the  sharp 
look,  and  by  holding  the  knife  by  the  blade  so  that  not  more  than  half  an 
nch  projects  beyond  the  finger  and  thumb.  I have  heard  of  a case  in  which, 
•‘or  want  of  these  precautions,  not  only  was  the  oesophagus  wounded,  but  at 
;he  post-mortem  examination  the  mark  of  the  knife  was  found  upon  the  bodies 
)f  three  of  the  cervical  vertebrae. 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Introduce  a 
proper  Tube.  In  doing  this,  special  care  must  be  taken  not  to  push  the  tube 
nto  a sort  of  pouch  which  always  exists  at  the  lower  angle  of  the  wound,  between 
he  trachea  and  the  deep  fiiscia  of  the  neck.  This  error  is  not  only  embarrassing 


ig.  7')0. — Hivalve  TuImj  closed.  Fig.  700. — Uivalve  Tube  with  Fig.  701. — Triu-hoa-dilator. 

Camiulu  introduced. 

1 the  highest  degree  to  the  Surgeon,  but  dangerous  to  the  patient  by  the  delay 
' / occasions,  by  the  compre.ssion  exercised  on  the  trachea  below  the  opening 
, ito  it,  and  by  the  suction  of  blond  into  the  aperture  in  the  air-tube.  It  is 
est  avoided  by  expanding  the  tracheal  opening  with  the  dilator  (Fig.  701), 
nd  jiassing  the  tulie  hetween  the  blades  of  that  instrument,  or  by  adopting 
fie  method  already  tlescribed  of  inserting  the  sharp  hook  parallel  to  the  line 
f incision  instead  of  above  it.  In  passing  the  tube  into  the  trachea  some 
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difficulty  may  be  experienced,  owin^'  to  the  elasticity  of  the  sides  of  the  incision 
ill  the  Avindpipc,  in  consequence  of  wliich  one  of  them  is  apt  to  he  doubled  in 
under  the  end  of  the  instrument.  This  may  he  avoided  by  introducing'-  the 
sharp  hook  iu  the  manner  described  above,  or  by  the  use  of  Fuller’s  bivalve 
tube  introduced  closed  (Fig.  759),  and  then  expanded  by  slipping  a cannula 
into  it  (Fig.  7G0).  If  the  rings  of  the  trachea  be  very  rigid  and  unyielding, 
the  silver  tube  may  most  conveniently  be  introduced  by  exjiaiiding  the  incision 
by  means  of  the  trachea-forceps  (Fig.  7G1),  and  then  passing  it  between  or 
under  their  blades. 

Some  Surgeons  prefer,  instead  of  the  scalpel,  to  open  the  trachea  with 
cutting  forceps,  or  with  a trochar  carrying  a cannula  in  the  shape  of  a 
trachea-tube,  which  is  then  left  in  the  air-passage;  these  instruments,  thougli 
ingenious  and  in  some  respects  useful,  do  not  appear  to  me  to  be  so  safe  or 
easy  of  management,  especially  in  children,  as  the  scalpel  and  trachea-hook. 

Trachea-tubes  should  be  of  such  a calibre  throughout  as  to  admit  of  respi- 
ration being  carried  on  through  them,  without  any  effort  on  the  part  of  the 
patient.  Many  of  those  that  are  to  be  met  with  in  the  instrument-makers’ 
shops,  though  very  wide  at  the  mouth,  are  far  too  narrow  and  contracted  at  the 
lower  aperture  to  allow  a free  and  unimpeded  passage  for  the  air  of  respiration, 
being  made  very  conical  in  order  to  admit  of  easy  introduction,  and  to  occlude 
the  opening  in  the  windpipe  completely,  so  as  to  prevent  the  entry  of  any  blood 
by  the  side  of  the  tube.  The  disadvantage  attending  this  mode  of  construction 
may  in  a great  degree  be  remedied  by  having  a longitudinal  opening  like  the 
large  eye  of  a catheter  cut  in  the  side  of  the  tube,  immediately  above  the 
inferior  aperture. 

One  great  difficulty  which  the  Surgeon  has  to  meet  in  cases  of  tracheotomy 
or  laryngotomy,  is  to  keep  the  tube  from  being  clogged  and  obstructed  by 
mucus.  It  is  usually  stated  that  the  tube  may  be  kept  clear  by  the  occasional 
introduction  of  a feather,  of  a piece  of  sponge  fixed  to  a stick,  or  a bit  of  lint 
wrapped  round  a probe.  In  this  way  it  is  true  that  the  frothy  mucus  that 
collects  in  the  tube  may  be  readily  enough  cleared  away ; but  this  simple  means 
will  in  very  many  cases  be  found  to  be  quite  ineffectual  in  removing  another 
kind  of  mucus  that  in  certain  conditions  rapidly  accumulates  to  a considerable 
extent  within  the  tube.  On  examining  a trachea-tube  that  has  been  worn  for 
but  a few  hours,  it  will  be  found  that  its  interior  becomes  gradually  lined  by  a 
coating  of  dry,  gummy,  and  very  tenacious  mucus,  which  is  so  firmly  adherent 
to  the  metal  that  it  must  be  detached  by  means  of  a pen-knife  or  pointed 
probe ; or,  what  is  better,  by  pouring  boiling  water  tbrough  the  tube.  This 
tenacious  mucus,  collecting  in  largest  quantity  at  the  inferior  apertme,  and  at 
the  curve  of  the  trachea-tube,  may  block  up  its  calibre  to  a very  great  and 
dangerous  extent,  whilst  the  mouth  of  the  tube  appears  to  be  perfectly 
pervious  and  free.  Though  feathers  and  pieces  of  stick  armed  with  sponge  or 
lint  have  been  introduced  from  time  to  time,  these,  passing  over  this  dry 
mucus,  are  quite  unable  to  detach  it  from  the  side  of  the  tube,  and  bring 
away  merely  the  sputa  and  more  frothy  mucus. 

Obre  devised  a very  simple  means  to  remedy  this  inconvenience.  It  consists 
in  the  trachea-tube  being  made  of  uniform  calibre  throughout,  and  having  an 
interior  tube  accurately  fitted  to  it,  and  projecting  about  one-eighth  of  an  inch 
beyond  the  lower  extremity  of  the  outer  tube.  It  is  in  the  projection  of  the 
internal  tube  beyond  the  lower  end  of  the  external  one  that  the  great  utility 
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of  this  coutriviincc  consists.  If  the  two  tubes  be  of  the  same  length,  or  still 
more,  if  the  innermost  tube  be  the  shorter,  a ping  of  mucus  may  be  left  at  the 
end  of  the  outer  cannula,  on  the  withdrawal  of  the  inner  tube.  But  if  this  be 
the  longer  of  the  two,  the  end  of  the  outer  tube  will  be  effectually  cleared 
every  time  it  is  withdrawn,  which  may  be  done  as  often  as  any  mucus  collects. 


without  in  the  slightest  degree  disturbing  the  patient.  The  two  tubes  are 
fixed  by  means  of  a button,  attached  to  the  edge  of  the  outer  one  (Bigs.  7t)2, 
763).  The  bivalve  trachea-tube  (Figs.  759,  760)  is  constructed  on  the  same 
principle,  the  inner  tube  being  longer  than  the  outer  ; and  it  possesses  the 
additional  advantage  of  being  readily  removed  for  the  purposes  of  cleaning, 
and  as  easily  replaced.  When  used  for  laryngotomy,  the  tube  may  con- 
veniently be  curved  on  the  flat  (Fig.  764) ; the  longest  diameter  being  lateral 
instead  of  antero-posterior,  thus  being  adapted  to  the  form  of  the  aperture  in 
the  crico-thyroid  membrane. 

It  sometimes  happens  that,  in  consequence  of  the  tube  becoming  detached 
from  the  shield,  it  slips  into  the  trachea,  where  it  acts  as  a foreign  body. 
Cases  of  this  kind  have  been  related  by  Walters,  and  by  J.  W.  Ogle.  The 
removal  of  the  tubes  was  effected  by  means  of  forceps.  For  the  prevention  of 
such  an  accident,  it  has  been  suggested  that  the  trachea-tube  should  be  formed 
in  one  piece,  instead  of  in  two  pieces  soldered  together. 

AVhen  a trachea-tube  has  been  worn  for  any  length  of  time,  it  will  almost 
always  be  found  that  ulceration  has  taken  place  in  the 
trachea  at  some  point  as  the  result  of  pressure.  The  dis- 
charge from  this  ulcerating  surface,  and  the  increased 
.secretion  caused  by  the  accompanying  irritation,  add 
greatly  to  the  difficulty  experienced  in  keeping  the  tube 
from  becoming  choked.  To  overcome  these  difficulties, 

^lorrant  Baker  has  employed  a tube  made  of  India- 
rubber,  such  as  is  used  in  the  manufacture  of  the  India- 
: rublxjr  catheter.  It  has  sufficient  rigidity  to  prevent  its 
* colla])sing,  but  not  sufficient  to  give  rise  to  irritation  or 
' to  cause  ulceration.  It  is  to  be  introduced  after  the  first  twenty-four 
hoins,  a silver  tube  being  used  till  then.  The  tube  is  single,  but  the  ease 
’ with  which  it  can  be  removed  and  re-introduced  is  so  great,  that  there 
is  no  difficulty  in  keejnng  it  clean;  in  fact,  the  irritation  produced  in  so 
- doing  is  said  to  be  less  than  that  caused  by  the  removal  of  the  inner  tube  of 
‘ any  ordinary  double  trachea-tube.  Baker  has  found,  from  experience  in  a 
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consideraLle  number  of  eases,  that  it  is  worn  witli  iniieli  greater  comfort  to  the 
patient  than  a rigid  tube. 

R.  W.  Parker  has  pointed  out  that  the  ulceration  caused  by  the  point  of 
the  cannula  is  in  great  measure  due  to  the  fact  that  the  ordinary  quai'ter- 
circle  tubes  do  not  correspond  with  tlie  natural  direction  bf  the  trachea;  be 
has  therefore  devised  an  angular  tube  to  overcome  this  difficulty.  It  is  fitted 
Avith  the  movable  collar  invented  by  Roger  of  Paris,  which  will  be  found  to  be 
more  comfortable  to  the  patient  than  a rigid  shield. 

Tracheotomy  in  Children  is  never  easy,  and  is  at  times  a dangerous 
operation.  The  difficulty  of  the  operation  arises  more  particularly  in  infants 
and  very  young  children  from  the  shortness  of  the  neck,  and  the  depth  and 
small  size  of  the  trachea.  Before  the  age  of  puberty,  this  tube  is  usually 
thickly  covered  by  a quantity  of  loose  granular  fat,  containing  many  veins, 
and  is  of  small  size,  so  that  a slight  deviation  of  the  incision  to  one  side  may 
readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity  with  the  carotid 
arteries.  The  danger  of  the  operation  results  from  the  large  size  of  the 
venous  plexuses  in  connection  with  the  thyi-oid  body.  In  performing  this 
operation  in  young  subjects,  chloroform  should  always  be  administered.  This 
may  be  done  with  safety,  even  though  the  most  urgent  asphyxia  be  present ; 
the  difficulty  of  respiration,  being  in  a great  measure  spasmodic,  is  relieved  by 
the  anmsthetic.  If  chloroform  be  not  given,  the  struggles  of  the  child  will 
seriously  embarrass  the  operator.  The  dangers  and  difficulties  of  the  operatioii 
are  avoided  only  by  attention  to  the  advice  already  given,  to  keep  accurately 
to  the  middle  line,  to  avoid  operating  too  high,  mistaking  the  hyoid  bone  for 
the  pomum  Adami,  to  make  a free  enough  incision,  and  above  all  to  avoid 
needless  hurry  in  cases  in  which  asphyxia  is  not  imminent,  and  to  do  the 
operation  by  a careful  process  of  dissection,  rather  than  by  irregular  tearing 
with  blunt  instruments. 

Comparison  of  Tracheotomy  and  Laryngotomy. — On  comparing 
tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  I think  there  can  be 
little  doubt  that  the  Surgeon  should  give  the  preference,  in  all  cases  where  it 
is  practicable,  to  the  latter  operation,  on  account  of  its  greater  simplicity, 
safety,  and  rapidity.  When  the  windpipe  is  to  be  opened  for  the  extraction 
of  a foreign  body,  tracheotomy  should  be  performed  in  preference  to  laryugo- 
tomy,  as  the  latter  operation  does  not  provide  a sufficient  opening  for  its 
expulsion  or  extraction.  In  children  the  larynx  is  so  little  developed,  that 
tracheotomy  must  always  be  done.  In  all  cases  in  which  the  obstruction  to 
respiration  is  produced  by  inflammatory  effusion  into  the  submucous  areolar 
tissue,  or  oedema  glottidis,  whether  dependent  upon  idiopathic  or  erysipelatous 
laryngitis,  or  chronic  disease  of  the  larynx,  or  upon  the  irritation  and  inflam- 
mation excited  by  swalloAving  boiling  water  or  the  stronger  acids,  in  my 
opinion,  laryngotomy  is  the  operation  that  should  be  preferred  in  the  adult ; 
and  this  opinion  is  based  on  the  following  reasons. 

1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  scat  of  obstruc- 
tion, there  can  be  no  necessity  to  make  an  aperture  farther  from  the  seat  of 
disease.  In  laryngitis,  whether  that  affection  assume  the  acute  or  the  chronic 
character,  the  obstruction  to  breathing  is  in  a great  measure  mechanical,  and 
depends  upon  the  infiltration  of  the  submucous  areolar  tissue  of  the  laruix, 
and  partly  of  the  large  plane  of  this  tissue,  which  lies  behind  the  laiqnx, 
and  which,  by  expanding,  as  it  were,  into  the  pharynx,  obstructs  deglu 
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tition,  and  afterwards,  by  the  extension  of  tliis  swellinj*’  and  infiltration  to  the 
lips  of  the  glottis  and  the  interior  of  the  larynx,  causes  an  impediment  to  the 
entrance  of  air  into  the  bronchi.  But,  as  has  been  pointed  out  by  Sir  Prescott 
Hewett,  this  submucous  areolar  tissue  terminates  at  the  true  vocal  cords, 
where  the  mucous  membrane  becomes  directly  applied  to  the  subjacent  librous 
structures  ; the  swelling  and  consequent  mechanical  impediment  are  hence 
confined  to  the  limits  of  the  th}Toid  cartilage,  and  any  opening  made  below 
this  will  clear  the  lowest  limit  of  the  disease,  which  is  always  accurately  and 
almost  mathematically  bounded  below  by  the  vocal  cords.  Hence  an  aperture 
in  the  crico-thyroid  membrane  is  quite  as  effectual  as  one  in  the  trachea. 

2.  Laryngotomy  is  a far  safer  operation  than  tracheotomy.  On  this  point 
I need  scarcely  dwell ; a glance  at  the  anatomy  of  the  parts  concerned  will  be 
sufficient  to  establish  it.  The  crico-thyroid  membrane  is  nearly  subcutaneous, 
and  no  parts  of  importance  can  be  wounded  in  opening  it,  if  we  except  the 
small  crico-th\Toid  artery  which  crosses  it,  and  which  might  be  cut  across, 
but  from  which  I have  never  seen  any  trouble  arise.  The  trachea,  on  the 
contrary,  is  not  only  deeply  seated,  but  covered  by  a large  plexus  of  blood- 
vessels, Avhich,  when  rendered  turgid  by  the  asphyxiated  condition  that  exists 
when  an  operation  is  required,  pours  out  a large  quantity  of  dark  blood,  and 
thus  seriously  embarrasses  and  delays  the  Siu’geon  at  a time  when  the  life  of 
the  patient  depends  on  the  speedy  admission  of  air  to  his  lungs. 

8.  Laryngotomy  can  be  much  more  quickly  performed  than  tracheotomy. 
This  I look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requiring 
operation  ; a few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
either  in  favour  of  life  or  of  death.  The  rapidity  with  which  lar^mgeal 
obstruction — partly  mechanical  and  partly  from  spasm — sets  in,  is  sometimes 
so  gi’eat,  more  particularly  when  an  acute  inflammation  supervenes  on  chronic 
disease  of  the  laiyux,  that  life  may  be  extinguished  before  the  Surgeon  has 
time  to  open  the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.  In 
extreme  cases,  as  where  the  lungs  have  become  slowly  engorged,  the  action  of 
the  heart  is  already  enfeebled,  and  a sudden  spasm  occurring  at  the  glottis, 
^nll  at  once  place  the  patient  beyond  recovery.  But  even  though  life  appear 
for  the  moment  extinct,  it  is  the  imperative  duty  of  the  Surgeon  to  open  the 
air-passage  as  speedily  as  possible,  and  to  endeavour,  by  means  of  artificial 
respiration,  to  recall  the  flickering  spark  ; and  it  is  impossible  to  experience 
a gi’cater  satisfaction  in  the  exercise  of  our  profession,  or  to  witness  a greater 
triumph  of  art,  than  in’  thus  snatching  a patient  out  of  the  very  jaws  of 
death. 

An  objection  has  been  urged  to  laryngotomy  in  these  cases,  that  it  does 
not  allow  the  ])atient  to  wear  a tube  without  much  irritation  being  induced. 
This,  however,  I have  not  found  to  be  the  case  in  my  practice.  I have  had 
patients  who  have  worn  silver  tubes  in  this  situation  a considerable  number  of 
years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irritation  has 
lx;en  occasioned  by  them. 

The  conditions  which  necessitate  an  opening  in  the  windpipe,  and  the 
operation  adapted  to  each,  have  been  already  given  (p.  GHO). 

After-Treatment  of  Laryngotomy  and  Tracheotomy. — In  all  cases 
after  the  wind])ii)e  has  been  opened,  the  patient  should  be  ])laced  in  a well- 
warmed  room,  the  air  of  which  should  be  kc])t  moist  by  means  of  steam.  A 
thin  piece  of  muslin  folded  two  oi’  three  tijiies  may  be  laid  over  the  opening 
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of  tlie  tube  to  exclude  dust.  If  the  operation  liave  been  performed  for  some  i 
tempoi-aiy  obstruction  of  the  glottis,  sucli  as  tlic  impaction  of  a foreif'ii  body, 
the  tube  may  be  taken  out  as  soon  as  the  cause  is  removed,  and  the  wouiid 
allowed  to  heal  by  ^Tanulation. 

ddic  afler-treaiment  of  tracheotomy  for  membranous  larynyilis  rccpiires  special 
attention,  as  the  success  of  the  operation  depends  almost  entirely  upon  it. 

1 he  objects  in  view  arc,  1st,  to  provide  a warm  moist  atmosphere,  in  order  to 
diminish  as  far  as  possible  the  risk  of  broncliitis  ; 2nd,  to  keep  the  tube  clean 
and  free  ; Mrd,  to  hasten  the  separation  of  the  membrane  and  limit  its  exten-  ' 
sion  ; and  4th,  to  remove  the  tube  at  the  earliest  possible  period. 

A ivarm  moist  atmosphere  is  best  provided  by  placing  the  child  in  a bed 
over  which  a sort  of  tent  of  sheets  is  reared,  supported  by  pieces  of  lath  or 
iron  attached  to  the  legs  of  the  bedstead.  One  side  of  this  tent  must  be  left 
open,  and  through  this  opening  a current  of  steam  must  he  introduced  from  a 
kettle,  to  the  nozzle  of  which  a tin  tube  is  attached.  The  best  apparatus  for  ; 
this  purpose  is  the  “ croup  kettle,”  invented  by  R.  W.  Parker,  which  supplies  i 
a current  of  warm  air  mixed  with  the  steam,  thus  efficiently  maintaining  ' 
ventilation  as  well  as  warmth  and  moisture.  By  its  means  the  temperature  i 
can  be  easily  regulated,  so  that  there  is  little  risk  of  weakening  the  child  by  | 
over-heating.  2.  The  tube  must  be  kept  dean  by  frequently  remo^^ng  the 
inner  part  and  washing  it  with  warm  water  and  cleaning  the  inside  with  a 
feather.  If  it  is  caked  inside  with  dried  mucus  this  will  be  readily  removed 
by  a solution  of  carbonate  of  soda.  After  the  fourth  day  the  outer  tube  also 
may  be  removed  and  cleaned  once  every  twenty-four  hours.  The  patient  must 
be  constantly  watched  day  and  night,  and  any  mucus  that  appears  at  the 
orifice  of  the  tube  during  efforts  at  coughing  must  be  wijDed  away  with  a 
sponge.  3.  To  hasten  the  separation  of  the  membrane  and  to  prevent  its  exten- 
sion various  substances  may  be  administered  by  inhalation.  Acting  on  the 
theory  that  the  formation  of  the  membrane  is  dependent  on  the  micrococci 
which  are  invariably  fomid  in  it,  quinine,  carbolic  acid,  creasote  and  eucalyptus 
inhalations  have  been  recommended.  Carbolic  acid,  creasote  and  eucalyptus 
oil  may  be  administered  by  adding  a few  drops  to  the  water  in  the  kettle, 
from  which  the  steam  is  being  suj)plied.  Quinine  may  be  given  by  means  of 
a spray  from  a Siegel’s  apparatus,  the  solution  used  containing  about  four 
grains  to  the  ounce.  Solvents  may  be  used  in  the  same  way  to  soften  the 
membrane;  the  best  of  these  is  carbonate  of  soda  (gr.  xx.  to  5].).  Lactic  acid 
also  has  been  recommended,  but  it  does  not  seem  to  be  superior  to  the  soda 
solution.  These  substances  in  spray  may  be  used  every  two  or  three  hours, 
the  child  being  wrapped  in  a mackintosh  cloth  at  the  time  to  avoid  wetting 
the  clothes.  R.  N . Parker,  believing  that  in  all  cases  of  membranous  laixmgitis 
the  disease  is  at  first  local,  and  that  the  general  symptoms  are  due  to  the 
absorption  of  the  unhealthy  products  of  the  local  process,  insists  very  strongly 
on  the  necessity  of  clearing  these  away  both  at  the  time  of  the  operation  and 
afterwards.  Before  inserting  the  tube  he  recommends  that  the  incision  in 
the  trachea  should  be  held  open  with  hooks  or  a dilator,  while  all  membrane 
within  reach  is  removed  by  means  of  a feather,  which  has  been  previously 
soaked  in  a solution  of  carbonate  of  soda.  In  order  to  clear  the  larynx  the 
feather  may  be  passed  upwards  into  the  mouth.  This  apparently  severe  treat- 
ment has  in  his  hands  proved  very  successful,  no  fewer  than  8 out  of  10  cases 
thus  treated  having  recovered. 
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1 4.  The  removal  of  the  tithe  should  always  l)e  accomplished  as  soon  as 

i possible.  Ifc  is  often  difficult  to  determine  when  this  can  be  safely  done. 

; iMany  tubes  are  made  with  an  opening  at  the  upper  jmrt,  so  that  the  patency 

of  the  glottis  can  be  ascertained  by  placing  the  finger  over  the  external 
I opening  and  observing  the  effect.  The  return  of  the  voice,  more  or  less  per- 
1 fectly,  when  the  outer  oi)ening  is  closed,  is  usually  a sign  that  the  tube  may 
I be  safely  removed.  In  rare  cases  there  is  much  delay  in  getting  rid  of  the 
r tube,  owing  to  a pereistence  of  the  laryngeal  obstruction.  This  may  be  due 
I to  adhesions  in  the  larynx,  which  may  be  broken  down  by  an  instrument 

I passed  upwards  from  the  rvound.  In  other  cases  it  seems  to  result  from 

paralysis  of  the  laryngeal  muscles.  Cicatricial  contraction  in  the  site  of  the 
opening  in  the  trachea  is  a rare  complication.  In  most  cases  the  tube  can  be 
, removed  without  ill  effect  in  about  a week. 

The  feeding  of  the  patient  must  not  be  neglected,  even  if  considerable 
persuasion  be  necessary  to  make  the  child  swallow.  Food  should  be  given 
. about  every  two  hours,  and  soft  solids  will  often  be  taken  more  easily  than 
liquids. 

STTKGICAIi  OPEKATIONS  ON  THE  CHEST. 


Tapping  the  Pleural  Cavity. — The  operation  of  Tapping  the  Pleural 
H ic Cavity  is  required  in  cases  of  hydrothorax,  empyema,  and  hrnmo thorax.  The 


€ 

i 
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fKunt  of  selection  is  a spot  in  the  fifth  intercostal  space  on  the  lateral  median 
'oe.  This  point  is  cimsed  by  a line  drawn  horizontally  round  the  body  fi’om 
die  ni[)ple  to  the  spine. 


6g8  OPERATIONS  ON  THE  AIR-TUBE  AND  CHEST. 


As  it  is  of  great  importance  in  cases  of  hydrolhorax  to  exclude  the  air  from 
the  pleural  sac  the  operation  is  now  almost  invariably  performed  by  the 
aspirator.  The  original  aspirator,  as  invented  by  Dienlafoy,  slightly  modified 
(Pig.  93,  Vol.  L,  p.  238),  will  be  found  the  most  convenient  instrument,  iU5 
it  can  be  converted  into  a syphon  at  will.  The  ordinary  bottle-aspirator 
(Fig.  7(!(I)  will,  however,  usually  answer  the  purpose  well  enough.  The  air 


having  been  exhausted  from  the  bottle  by  means  of  the  air-pump,  and  the 
stop-cock  closed,  the  chest  is  tapped  in  the  way  to  be  presently  described  with 
the  aspirator-trochar  ; and  the  cock  in  its  side  being  turned  on,  the  fluid 
rushes  into  the  exhausted  bottle  to  fill  up  the  vacuum. 

Other  instruments  also  have  been  designed  for  the  purpose  of  preventing 


Fig. 


768.— Tapping  the  Clie.st  by  the  Sji'Fon-Trochar. 


the  entrance  of  air  during  the  operation.  Of  these  the  two  most  efllciei^t  aie 
the  ‘‘‘‘ pision-irochar’'''  (Fig.  7(i7),or  Thompson’s  syphon-irochai  (Fig.  7()8). 
If  the  “ piston-trochar  ” (Fig.  7(57)  be  used  the  tap  should  be  closed  as  t le 
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stylet  is  withdrawn,  and  aii  India-rubber  tube  attached  to  tlio  end  of  the 
cannula.  The  tap  being;  then  opened,  the  fluid  flows  along  this  into  a vessel 
containing  a 1 in  20  solution  of  carbolic  acid.  If  the  syphoii-trochar  be  used 
the  fluid  is  allowed  to  run  off  by  the  elastic  tube,  the  end  being  in  the  same 
way  immersed  in  an  antiseptic  solution. 

In  the  absence  of  all  special  instruments  the  chest  may  be  safely  tapped 
with  a common  trochar  by  the  simple  method  suggested  by  Reybard.  A 
piece  of  thick  linen  or  cotton  rag  free  from  holes  is  made  into  a funnel,  the 
narrow  end  of  which  is  tied  lightly  round  the  cannula  immediately  below  its 
•expanded  end.  The  funnel  is  then  thoroughly  soaked  in  carbolic  oil  (1  in 
10).  IVhen  the  trochar  is  withdrawn  the  funnel  of  oiled  rag  hangs  down 
from  the  end  of  the  cannula,  and  serves  to  direct  the  fluid  into  a vessel  held 
to  receive  it,  and  at  the  same  time  it  forms  an  efficient  valve  which  prevents 
the  entrance  of  air  daring  ius])iration. 

AVhatever  plan  be  adopted,  the  side  of  the  chest,  the  operator’s  hands  and 
all  instruments  used  must  be  carefully  washed  in  a solution  of  carbolic  acid 
(1  in  lo).  The  Joiver  border  of  the  sixth  rib  is  then  felt  for,  and  if  a trochar 
Is  being  used,  a small  incision  may  be  made  through  the  skin,  parallel  to  it,  in 
the  mid-axillary  line.  The  point  chosen  should  correspond  to  the  interval 
between  two  digitatioiis  of  the  serratus  magnus.  If  the  aspirator  is  being 
used  no  incision  is  required.  The  skin  is  then  drawn  upwards  till  the  point 
chosen  in  the  skin  corresponds  to  the  upper  border  of  the  rib,  and  the  point 
of  the  trochar  is  then  slipped  over  its  margin  and  thrust  sharply  and  firmly 
into  the  pleural  sac,  so  as  to  make  sure  of  penetratiug  the  thickened  pleura, 
and  any  layer  of  false  membrane,  which  if  the  instrument  were  pushed 
slowly  on,  might  be  thrust  before  it.  By  thus  passing  the  trochar  immediately 
above  the  rib  any  risk  of  wounding  the  intercostal  artery  or  nerve  is  avoided, 
while  by  drawing  up  the  skin  before  so  doing  the  superficial  opening  and  that 
in  the  intercostal  muscles  and  pleura  do  not  correspond  and  thus  the  track  of 
the  trochar  is  efficiently  closed.  After  the  withdrawal  of  the  cannula  the 
puncture  is  covered  with  some  dry  cotton-wool  and  collodion,  or  by  a piece  of 
adhesive  plaster,  and  will  usually  unite  without  trouble.  After  tapping,  the 
ung  will  expand  and  fill  up  the  cavity  prealously  occupied  by  the  fluid. 

If  the  aspirator  is  used  the  details  described  in  Yol.  I.,  p.  237,  must  be 
; ittended  to.  It  must  be  remembered  that  when  the  vacuum  is  moderately 
oerfect  the  lung  is  being  expanded  by  the  pressure  of  the  atmosphere  with  a 
’orce  equal  to  fifteen  pounds  to  the  square  inch.  This  may  possibly  cause 
^ome  injury  by  rupture  of  adhesions,  and  even  cause  hmmorrhage  from  the 
ung.  If  therefore  the  patient  complains  of  severe  pain  alter  a certain 
imount  of  fluid  has  been  withdrawn  the  operation  must  be  at  onee  brought  to 
m end,  and  repeated  after  an  interval  of  a day  or  two,  if  necessary. 

The  importance  of  antiseptic  precautions  such  as  have  been  described  above 
iven  in  a simple  case  of  hydrothorax  is  very  great.  If  they  are  rigidly  carried 
)ut,  tapping  may  be  rej^eated  sevei-al  times  without  evil  result,  but  should 
hey  be  neglected  the  hydrothorax  is  very  prone  to  become  converted  into 
jmpyema. 

Surgical  Treatment  of  Empyema. — When  the  fluid  in  the  chest  is 
purulent  it  is  generally  acknowledged  tliat  the  patient’s  chance  of  recovery  is 
!>ut  small,  cxcejit  by  surgical  interference.  The  consideration  of  general 
wmptoms  indicating  the  presence  of  juis  in  the  j)leura  belongs  to  medicine 
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ratJiGr  than  to  surgery,  a-ud  need  jiot  he  discussed  here.  In  all  cases  of  doubt 
the  diagnosis  may  be  readily  made  by  means  of  the  aspii-ator.  The  presence 
of  pus  having-  been  determined,  there  should  be  no  delay  in  removing  it.  The 
longer  it  is  left,  the  more  firmly  the  lung  becomes  bound  down  by  adhesions,  I 
and  the  probability  of  its  perfect  expansion  becomes  less.  ‘ Moreover,  the  pus 
may  buri-ow  beyond  the  limits  of  the  pleural  cavity,  finding  its  way  down- 
wards into  the  iliac  fossa,  or  more  rarely  into  the  abdominal  cavity,  and  thus 
add  greatly  to  the  gravity  of  the  case.  In  a certain  ])ro])ortion  of  cases 
empyema  may  be  cured  by  simple  aspiration.  It  is  advisable  therefore  always 
to  attempt  this  before  proceeding  to  the  oiieration  of  opening  the  pleura  by  an 
external  incision.  If  after  withdrawing  the  fluid,  the  temperature  falls,  the 
general  symptoms  improve,  and  the  fluid  re-accumulates  slowly,  aspiration  may 
be  repeated  with  some  hope  of  success.  If,  however,  the  relief  is  very  slight 
and  temporary,  it  is  wiser  at  once  to  open  the  pleura  and  drain  the  cavity. 

The  operation  of  opening  the  pleura  for  empyema,  though  one  of  the  most 
ancient  in  surgery,  was  until  recently  so  unsatisfactory  in  its  results  that  it  j 
was  resorted  to  only  in  the  last  extremity.  The  fatal  result  that  so  frequently  ; 
followed  was  due  to  septic  fever  and  prolonged  suppuration  consequent  upon  | 
imperfect  drainage  and  decomposition  of  the  retained  fluid.  With  the  view  j 
of  preventing  the  accumulation  of  pus  and  diminishing  the  risk  of  septic  j 
poisoning  Goodfellow  and  De  Morgan  adopted  the  use  of  Chassaignac’s  | 
drainage-tubes  with  considerable  advantage ; but  it  was  not  until  the  introduc-  i 
tion  of  efficient  antiseptic  treatment  that  the  operation  became  really  safe  and  [ 
successful.  In  discussing  the  operation  the  following  points  have  to  be  ! 
considered  : — 1.  The  best  point  for  making  the  opening  ; 2.  The  method  of  | 
making  it ; 3.  The  form  of  tube  ; 4.  The  dressing  and  after-treatment ; | 
5.  The  removal  of  the  tube  ; 6.  The  results  ; and  7.  The  subsequent  treatment  i 
of  the  cavity  should  the  lung  fail  to  expand. 

1.  The  lest  point  for  the  ojoening  is  the  subject  of  considerable  difference  of 
opinion.  Many  Surgeons,  following  the  ordinary  rnle  of  opening  an  abscess 
at  its  most  dependent  part,  make  tlie  incision  as  far  back  and  as  low  down  as 
possible,  the  point  chosen  being  either  immediately  below  or  a little  in  front 
of  the  angle  of  the  scapula,  in  the  seventh,  or  even  as  low  as  the  ninth  inter- 
costal space.  The  advantages  of  this  situation  are  however  very  doubtful. 

A patient  suffering  from  empyema  usually  does  not  lie  flat  upon  his  back 
but  inclined  towards  the  affectecl  side  so  as  to  allow-  the  freest  possible  play  for 
the  sound  lung.  An  opening  in  the  mid-axillary  line  will  therefore  be  more 
dependent  wdiile  the  patient  is  confined  to  bed,  and  at  least  equally  so  when 
he  is  in  the  erect  position.  Moreover,  the  ribs  posteriorly  lie  close  together, 
making  it  difficult  to  insert  the  tube,  and  are  thickly  covered  with  muscles, 
necessitating  a longer  incision  and  more  discomfort  to  the  patient  after  the 
operation.  Another  and  a more  serious  objection  is  that  as  the  limg  expands 
it  first  comes  in  contact  with  the  chest  walls  posteriorly,  the  two  pleural  surfaces 
meeting  last  in  front  of  the  mid-axillary  line.  An  opening  made  too  far 
back  is  liable  to  become  early  overlapped  by  the  expanding  lung,  and  drainage 
is  thus  seriously  interfered  with,  or  a sinus  difficult  to  heal  ma}^  be  left  running  ; 
forw’ards  towards  the  anterior  part  of  the  chest.  In  cases  in  which  the  expan- 
sion of  the  lung  is  imperfect  the  diaphragm  may  rise  up  and  obstruct  the 
the  opening  if  it  be  made  too  low. 

John  Marshall  has  pointed  out  that  immediately  outside  and  below-  the 
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junction  of  the  fifth  rib  witli  its  cartilage,  is  a point  in  the  chest  wall  at 
which,  from  the  com[)arative  absence  of  superjacent  muscles,  the  pleura  is 
but  slightly  supported  externally,  and  through  this  he  believes  an  empyema 
tends  naturally  to  ]ioiut.  This  point  is  above  the  oi'igin  ot  the  external 
oblique,  external  to  the  insertion  of  the  rectus  and  internal  to  the  origin  of 
the  serratus  magnus.  It  is  covered  by  the  outer  edge  of  the  pectoralis  major, 
and  is  beyond  the  anterior  limit  of  the  external  intercostal  muscle.  That  an 
empyema  may  perforate  the  chest  at  this  spot  is  undoubted,  but  according  to 
most  authorities  it  tends  to  point  higher  np  in  the  second  or  third  space. 
Mai-shall,  arguing  from  the  excellent  results  that  usually  follow  the  opening  of 
an  empyema  jiointing  in  front,  suggests  that  the  opening  should  always  be 
made  on  the  thin  point  above  mentioned.  The  only  objection  to  this  is  that 
the  ribs  are  somewhat  closer  together  here  than  they  are  a little  further  back. 
The  facts  adduced  by  ^Marshall  may  however  be  said  to  demonstrate  that 
■openings  made  fiir  back  and  low  down  do  not  present  the  advantages  usually 
•assigned  to  them,  and  that  better  results  Avill  probably  be  attained  by  making 
the  incision  more  nearly  over  that  part  of  the  cavity  which  is  the  last  to  be 
closed  by  the  expansion  of  the  lung.  The  space  between  the  fifth  and  sixth 
ribs,  an  inch  to  an  inch  and  a half  in  front  of  the  mid-axillary  line,  will 
probably  be  found  the  best  in  most  cases.  The  interval  between  the  ribs 
is  wide  enough  here  to  admit  a large  tube  readily,  the  covering  of  soft 
parts  is  not  too  thick,  and  the  drainage  obtained  is  efficient,  and  there 
is  little  risk  of  the  opening  becoming  obstructed  either  by  the  expanding 
lung  or  the  diaphragm.  In  cases  of  localized  empyema  the  incision  must, 
of  course,  be  made  over  the  collection  of  pus. 

2.  T/te  method  of  operating.  The  operation  should  be  performed  with  the 
strictest  antiseptic  precautions,  including,  if  possible,  the  carbolic  spray, 
which  adds  greatly  to  the  certainty  of  preventing  putrefaction,  as  it  is 
almost  impossible  to  prevent  the  entrance  of  air  during  inspiration.  If 
the  opening  is  made  in  the  fifth  space  it  is  not  necessary  in  ordinary  cases 
to  remove  a portion  of  a rib.  The  incision  should  be  made  about  an  inch 
and  a half  in  length  parallel  to  the  upper  border  of  the  sixth  rib,  exposing 
it  clearly.  Any  superficial  vessel  that  bleeds  may  then  be  secured.  The 
intercostal  muscles  and  pleura  are  then  punctured  Avith  the  scalpel,  guided 
by  the  left  fore-finger  in  the  wound,  immediately  above  the  rib,  so  as  to 
avoid  the  intercostal  artery.  The  blade  of  the  knife  must  be  parallel  to 
the  rib.  A pair  of  dressing-forceps  may  then  be  introduced  and  the  Avound 
stretched  by  expanding  the  blades,  after  which  the  tube  may  be  at  once 
inserted. 

If  the  opening  is  made  further  back,  or  if,  from  partial  absorption  of 
the  fluid  part  of  the  pus,  the  ril)s  ha\'e  fallen  together  so  as  to  leave  an 
insufficient  space  for  the  introduction  of  the  tube,  a piece  of  the  rib  must 
be  removed.  Some  Surgeons  prefer  ahvays  to  remove  a portion  of  rib, 
a.sserting  that  by  this  means  a better  opening  is  ]irovidcd,  but  in  the 
majority  of  cases  it  does  not  seem  to  be  necessary.  Should  it  be  required 
the  operation  is  thus  performed.  An  incision  from  tAvo  to  three  inches  in 
length  is  made  directly  upon  the  rib,  the  periosteum  of  Avhich  must  be 
divided  in  the  long  axis  of  the  Ijone.  The  Avound  is  then  held  Avidely 
open  Avith  the  blunt  hooks  and  the  periosteum  stripped  from  the  exposed 
part  of  the  rib  Avith  an  elevator,  AA’hich  must  not  be  too  sharj).  No  difli- 
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culty  will  ])c  found  in  turning-  the  intercostal  artery  out  of  its  <rroove  at 
the  lower  border.  A curA^cd  elevator  or  a broad  flat  dii-ector  is  then  passed 
completely  under  the  rib  from  below  upwards  and  the  bone  divided  in  two 
places  with  a saw  or  j^roperly  constructed  bone-forceps,  and  about  one  ineb  of 
its  length  removed.  The  pleura  should  not  be  wounded  ‘ u])  to  this  stage  in 
the  operation.  All  bleeding  having  been  arrested,  the  pleura  may  be  opened 
and  the  tube  inserted.  If  it  be  preferred  the  operation  may  be  performed  by 
a T-shaped  incision,  but  this  usually  presents  no  advantage  over  the  simpfe  ' 
longitudinal.  The  removal  of  a piece  of  rib  is  not  accompanied  by  any 
difficulty  or  danger.  Necrosis  rarely  follows,  not  more  often  apparently  than 
after  the  simple  insertion  of  a tube  between  the  ribs.  New  bone  rapidly  forms 
from  the  periosteum,  and  after  a time  the  continnity  of  the  rib  is  restored, 
and  sometimes  a mass  of  bone  fills  the  intercostal  spaces.  The  operation  may 
therefore  be  undertaken  without  hesitation  whenever  it  seems  to  offer  the 
slightest  advantage. 

3.  The  Tube.  The  ordinary  India-rubber  drainage-tube  should  be  used, 
but  care  must  be  taken  that  there  is  no  hole  in  the  part  corresponding  to  tbe 
chest  walls,  as  granulations  are  apt  to  sprout  up  into  it  and  obstruct  the 
lumen.  It  must  be  provided  with  a shield,  lest  it  slip  into  the  pleural  cavity. 

The  best  form  is  that  suggested  by  E.  B.  Baxter.  It  is  thus  prepared.  In 
the  middle  piece  of  sheet  India-rubber,' about  a sixteenth  of  an  inch  thick,  and 
one  inch  and  a half  to  two  inches  square,  a round  hole  is  cut  of  the  same  size 
as  the  drainage  tube.  The  tube  is  then  passed  through  for  a sufficient 
distance,  and  split  into  four  pieces  sufficiently  long  to  reach  to  the  four 
corners  of  the  shield,  to  which  they  are  attached  by  silver  wire.  The  remainder 
of  the  tube  on  the  other  side  of  the  shield  must  have  holes  cut  in  it  at  in- 
tervals, as  in  an  ordinary  drainage  tube.  The  tube  must  vary  in  diameter 
with  the  size  of  the  patient.  It  should  always  be  as  large  as  can  conveniently 
be  passed  between  the  ribs,  but  as  the  discharge  lessens,  a smaller  size  may  he 
substituted.  It  need  never  be  more  than  two  or  three  inches  in  lencfth. 
Nothing  is  gained  by  putting  eight  or  nine  inches  of  tube  into  the  pleura  ; it 
cannot  suck  the  fluid  out,  and  only  causes  needless  irritation. 

4.  The  dressing  and  after-treatment.  The  most  efficient  dressing  is  carbolic  , i 

gauze.  Should  it  cause  irritation,  eucalyptus-gauze  may  be  substituted  for  it.  ' 1 
Should  this  not  be  at  hand,  an  efficient  absorbent  dressing  may  be  made  of  | 
salicylic  or  iodoform- wool,  carded  oakum  or  carbolized  jute,  covered  with  a piece  ; 
of  oiled  silk  or  some  other  impermeable  material  to  prevent  the  discharge 
from  soaking  through  too  soon  opposite  the  Avound.  The  dressing  should  be  | 
conducted  under  the  carbolic  spray,  but  if  this  cannot  be  done,  the  entrance  i 
of  impure  air  can  be  prevented  with  a little  care,  by  coA^ering  the  opening  im-  ; 
mediately  with  a piece  of  rag  soaked  in  some  antiseptic  solution  as  the  i j 
dressing  is  removed,  and  drawing  it  out  again  from  under  the  fresh  dre-ssing  ; | 
as  it  is  applied.  For  the  first  few  days  daily  dressings  are  required,  but  the  t ij 
intervals  may  be  gradually  increased.  It  is  seldom  adA’isable  to  leave  it  for  i 
more  than  a Aveek,  even  if  no  discharge  appears  at  the  edge.  In  ordinary  j 

cases  nothing  is  gained  by  washing  out  the  cavity  Avith  antiseptic  solutions,  a | 

proceeding  Avhich  has  been  knoAvn  to  cause  sudden  death  in  more  than  one  I 
case,  an  accident  the  cause  of  Avhich  is  quite  unknoAvn.  | 

5.  The  removal  of  the  tube.  The  time  at  which  the  tube  should  be  removed  I 
is  often  a difficult  point  to  determine.  When  the  discharge  becomes  purely  I 
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serous  and  very  small  in  amonnfc,  the  tube  may  at  first  be  shortened  till  it  is 
j just  long  enough  to  retain  its  position.  It  is  then  often  forced  out  by  the 
'i  granulations,  or  by  the  expanding  lung.  It  is  well  to  examine  the  ca^'ity 
carefully  with  a probe  before  removing  the  tube,  as  the  space  unclosed  may  be 
larger  than  would  be  supposed,  from  the  amount  of  discharge.  So  long  as  a 
distinct  cavity  remains  the  tube  should  be  retained.  In  children,  especially  if 
the  opening  has  not  been  deferred  too  long,  the  wound  may  often  be  allowed 
to  close  after  about  a mouth.  In  adults,  in  whom  expansion  of  the  lung 
is  often  less  perfect,  and  whose  chest-walls  are  too  rigid  to  sink  in,  many 
months  usually  elapse  before  the  ca^'ity  is  closed,  and  in  some  cases  comjdete 
recovery  never  takes  place.  Long  sinuses,  very  troublesome  to  heal,  are 
occasionally  left.  These  commonly  arise  from  opening  too  far  back  or  too 
low  down,  or  from  the  prolonged  retention  of  tubes  of  needless  length. 

0.  The  results  of  the  operation  for  empyema  arc  usually  as  satisfactory  now 
[<QS  they  were  formerly  unsatisfactory.  In  children,  especially  if  the  health  is 
otherwise  good,  recovery  is  the  rule.  The  temperature  falls  immediately  after 
the  operation,  and  unless  some  complication  occurs  seldom  rises  again.  If 
the  operation  be  not  too  long  delayed,  complete  expansion  of  the  lung  usually 
takes  place.  This  is  effected  by  the  gradual  adhesion  of  the  two  pleural 
surfaces  to  each  other,  commencing  in  the  angle  of  reflexion  from  the  chest 
walls  to  the  lung. 

Operation  foi'  empyema  ivithout  antiseptic  precautions  may  occasionally  be 
necessary  when  the  means  of  proper  treatment  are  not  obtainable.  The 
Surgeon  must  then  rely  on  freedom  of  drainage,  by  which  it  may  be  possible 
so  far  to  reduce  the  quantity  of  decomposable  matter  in  the  chest,  that  the 
dose  of  septic  products  absorbed  by  the  patient  shall  not  be  sufficient  to  cause 
serious  constitutional  disturbance.  This  object  is  best  attained  either  by 
.making  a free  incision  some  inches  in  length  between  two  ribs,  or  by  the 
insertion  of  two  tubes,  one  in  the  ordinary  situation,  and  one  at  the  lowest 
-possible  point  in  the  pleura.  The  second  opening  may  be  made  upon  a curved 
probe  passed  in  at  the  upper  wound. 

7.  In  cases  in  which  the  cavity  continues  after  many  months,  or  even 
years,  to  discharge,  showing  no  signs  of  diminishing  either  by  contraction  of 
the  chest-walls  or  expansion  of  the  lung,  the  operation  of  division  of  the  ribs 
corresponding  to  the  unclosed  space,  or  of  removal  of  an  inch  or  more  of  bone 
rfrom  each,  has  been  often  attended  with  satisfactory  results  in  many  cases. 
The  operation  can  be  done  as  already  described,  portions  of  two  ribs  being 
removed  from  each  incision. 


TAPPING  PULMONARY  CAVITIES. 

The  operation  of  tapping  voraiem  in  the  lungs  in  phthisical  patients  could 
not  be  done  with  certainty  until  the  diagnosis  of  the  existence  and  precise 
seat  of  such  cavities  could  be  accurately  determined  by  auscultation  ; for, 
■prior  to  Laennec’s  time,  the  physician  could  not  diagnose  a pulmonary  cavity 
from  a circumscribed  empyema  communicating  'with  the  lung.  Hence  the 
accounts  of  such  an  operation  given  by  the  older  writers  on  medicine  from  the 
‘lays  of  Hippocrates  down  to  the  present  century  must  be  received  with  scep- 
ticism. But  that  the  idea  had  suggested  itself  at  an  early  period  to  medical 
practitioners  of  treating  pulmonary  cavities  by  incision  or  tai)ping,  there  can 
Ije  no  doubt  ; for,  without  going  back  to  the  earlier  medical  WTiters,  we  find 
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Dr.  Barry  in  1727  recomincnding  tliat  phthisical  cavities  sliouhl  he  opened,  with 
the  view  of  giving  a direct  exit  to  the  contained  matters,  and  thus,  hy  avoidinrr 
^dolent  paroxysms  of  cough,  that  the  ]>arts  may  he  kept  at  rest,  and  he  more 
likely  to  undergo  a cure.  The  proposal  received  little  attention,  and  the 
practice— if  ever  adopted  by  others  than  Barry— died  out,  until,  iu  183G,  it 
Avas  revived  by  an  empiric  of  the  name  of  llamadge,  who  appears  to  have 
tapped  the  chest  on  several  occasions  in  order  to  let  out  pus  from  cavities  in 
the  lungs.  In  1845  a most  able  young  Surgeon — Storks — performed  this 
operation  Avith  success,  and  Avith  advantage  to  the  patient,  in  a case  of  Dr. 
Hastings.  Storks  operated  by  making  a long  incision  upon  the  upper  border 
of  a rib,  and  then  opening  up  the  cavity  by  means  of  a pair  of  forceps,  inserting 
a cannula  to  allow  of  the  escape  of  the  contents.  This  case  attracted  little 
attention  at  the  time,  and  the  operation  again  died  out.  Of  late  years,  hoAv- 
ever,  it  has  been  revived,  and  Hosier  of  Greifswald  has  been  more  especially 
actiA’^e  in  its  resuscitation.  Hosier  not  only  tapped,  but  injected  the  cavities 
Avith  disinfectant  solutions. 

In  a case  of  Dr.  Theodore  Williams  I operated  by  Storks’  method.  The 
patient,  a gentleman  21  years  of  age,  had  an  enormous  caA'ity  at  the  base  of 
the  left  lung.  The  discharge  from  this  was  not  only  profuse,  but  most 
horribly  offensive ; the  patient  being  unable,  even  by  the  most  violent  and  ; 
continued  paroxysms  of  cough,  to  empty  the  cavity  ; a large  quantity  of  ' 
decomposed  muco-pus  was  always  present  in  it.  I made  an  incision  on  the  I 
upper  border  of  the  seA^enth  rib  in  the  lateral  mesial  line,  and  pushing  a large  < 
trochar  and  cannula  through  the  sixth  intercostal  space,  perforated  with  dilfi-  i 
culty  some  A^ery  condensed  tissue,  probably  thickened  pleura  and  fibrosed  lung,  i 
and  then  penetrated  the  cavity.  Nearly  two  pints  of  muco-pus  were  dis-  i 
charged,  and  the  patient  derived  great  relief ; the  cough  diminished,  and  ! 
then  entirely  disappeared.  The  cavity  was  washed  out  Avith  dilute  Condy’s 
fluid.  Immediately  on  the  cavity  being  opened,  a limited  pneumothorax, 
folloAved  by  extensHe  subcutaneous  emphysema,  occuiTed,  but  gave  rise  to  no 
trouble  of  any  moment.  This  Avas  doubtless  owing  to  a portion  of  non- 
adherent pleura  liaAdng  been  perforated  at  the  spot  selected  for  the  operation. 
The  patient  Avas  greatly  benefited  by  the  operation,  and  lived  for  six  mouths 
after  in  comparative  comfort. 

Dr.  Pepper  of  Philadelphia,  who  has  published  an  exhaustive  article  on  this 
subject,  adopts  a different  procedure.  He  taps  the  vomica  Avith  a small 
cannula  and  trochar  fitted  to  a syrmge,  and  injects  the  cavity  Avith  diluted 
tincture  of  iodine.  The  results  of  his  practice  have  in  many  cases  been  very 
encouraging. 

Operation. — When  the  pulmonary  cavity  is  deeply-seated,  more  especially 
if  basic,  the  operation  may  be  conducted  as  folloAvs.  An  aspirator-needle,  of 
sufficient  size  to  permit  the  passage  of  thick  pus,  having  been  thrust  through  ! 
the  intercostal  space,  opposite  to  the  seat  of  the  supposed  abscess,  will,  if  it  ' 
penetrate  the  cavity,  indicate  by  the  escape  of  pus  that  this  has  been  reached.  i 
A horizontal  incision  about  two  inches  long  is  then  made  in  the  intercostal  ' 
space.  A full-sized  flat  trochar  (Fig.  70!))  is  then  thrust  through  the  jAlenni  < 
and  pulmonary  tissue ; the  aspirator-needle,  Avhich  has  sensed  as  a guide,  l)cing  ' 
AvithdraAvn.  The  cannula  of  the  trochar,  of  silver  or  vulcanite,  should  haA'e  a i 
broad  plate,  by  Avhich  it  may  be  fastened  by  strings  and  plaster  to  the  cliest-  ' 
wall.  As  free  drainage  of  the  cavity,  more  especially  if  it  be  basic,  is  the 
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main  object  of  the  operation,  tliis  may  1)C  secured  by  leaving  the  cannula  m 
the  wound;  or,  if  this  be  too  short  to  serve  as  a free  dram,  it  may 
be  withdrawn  and  a rigid  tube  of  some  kind  substituted.  I have  fouu  a 
full-sized  flexible  prostatic  catheter,  cut  of  proper  length,  to  be  the  most 
:nseful. 

Should  it  be  necessary  to  open  up  the  lung-substance  more  freely,  this  may 
■^Dest  be  done  by  means  of  dressing  forceps,  as  in  Hilton  s plan  of  opening 


eep  abscesses.  There  will  be  less  danger  of  hemorrhage  than  if  a scalpel  be 
sed.  No  antiseptics  are  needed  when  the  contents  of  the  cavity  are  already 
ecomposing;  free  drainage  is  all  that  is  required;  and  all  antiseptics,  if 
ijectcd,  iiTitate  the  bronchi  and  lung. 

Should  emphysema  occur,  as  I have  seen  happen  very  extensively,  at  the 
; me  of  the  operation,  no  apprehension  need  arise,  as  the  air  will  be  absorbed 
i the  usual  way. 

If  the  intercostal  space  is  too  narrow  to  admit  the  trochar,  a piece  of  rib 
^lay  be  removed  by  the  method  already  described. 

' Tapping  the  PEmcARDimr. — In  hydrops  pericardii,  attended  with  immi- 
rent  danger  of  death  from  pressure,  it  will  be  necessary  to  tap  the  peri- 
irdium.  This  may  be  done  by  making  an  incision  about  half  an  inch  in 
. ngth  through  the  skin  and  areolar  tissue  in  the  fifth  intercostal  space,  in  the 
rdiac  region,  and  then  slowly  and  carefully  introducing  a fine  trochar  at 
luat  point  where  percussion  and  auscultation  have  indicated  the  greatest 
mount  of  fluid.  The  trochar  should  be  passed  obliquely  ; and,  as  soon  as  it 
•pears  to  have  entered  the  pericardium,  the  stylet  should  be  sheathed  and 
e cannula  pushed  forwards  until  the  serum  escapes. 

The  operation  is,  however,  much  more  safely  done  with  the  aspirator, 
•om  experiments  made  on  the  dead  body,  Dieulafoy  concludes  that  it  may 
performed  in  the  fourth  or  fifth  left  interspace,  the  fifth  being  perhaps 
eferable,  as  it  is  nearer  the  apex  of  the  heart  and  is  a more  dependent 
•nation.  The  puncture  may  be  made  from  2 to  2^  inches  from  the  left 
prgin  of  the  sternum.  The  spot  having  been  selected  should  be  marked 
|fth  ink.  If  the  patient  be  anasarcous,  the  interspace  must  be  determined  by 
refully  pressing  away  the  (jcdema.  The  needle  to  be  employed  should 
l-ry  with  the  case.  If  the  diagnosis  be  certain.  No.  2 (one  millimetre,  or 
j.ughly  inch  in  diameter),  should  be  used ; but  if  the  diagnosis  be 
I .certain.  No.  1,  half  this  size,  should  be  chosen,  as  W'ith  this  needle,  it  is 
:d,  the  heart  may  be  punctured  with  impunity.  The  best  form  of  aspirator 
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to  use  is  one  such  as  is  represented  in  Fig.  93,  as  needles  of  sucli  small  size 
are  apt  to  bo  plugged  with  small  flakes  of  lymph,  and  if  such  an  accident 
occur,  they  may  be  cleared  again  by  reversing  the  syringe  and  forcing  a small 
quantity  of  fluid  back  into  the  pericardium.  Before  using  the  aspirator,  it  ' 
should  be  carefully  tested  with  some  carbolized  water  to  render  it  aneptic,  and  - 
to  see  that  the  needle  is  pervious,  and  the  whole  apparatus  in  working  order. 
A vacuum  having  been  created  in  the  aspiratoi’  by  drawing  back  and  fixing 
the  piston,  the  needle  is  to  be  inserted  at  the  spot  determined  on.  As  soon  as  | 
the  opening  at  the  point  of  the  needle  is  covered,  the  stop-cock  leading  to  it  ■ 
is  to  be  opened,  so  that  the  vacuum  extends  into  the  needle ; and  “ we  now 
advance,  vacuum  in  hand,  in  search  of  the  effusion.”  The  needle  must  Ije 
pushed  slowly  and  carefully  onwards  in  a direction  upwards  and  inwards  till  ; 
the  fluid  appears  in  the  glass  tube  of  the  aspirator.  The  moment  this  occurs  i 
all  movement  of  the  needle  must  cease,  and  it  must  be  held  steadily  as  long  as  i 
the  fluid  continues  to  flow.  Any  unnecessary  movement  may  scratch  and  | 
injure  the  surface  of  the  heart.  If  the  flow  cease  suddenly,  as  if  from  some  | 
obstruction,  a little  fluid  may  be  forced  back  as  above  stated,  to  clear  the  | 
needle.  After  withdrawing  the  needle  no  dressing  is  required  to  the  minute 
puncture.  Over  a pint  of  fluid  has  been  removed  by  this  means  at  one 
operation.  In  inserting  the  needle,  care  must  be  taken  not  to  force  it  through 
a costal  cartilage,  or  a small  plug  of  cartilage  may  be  cut  out  which  would 
effectually  close  its  canal. 
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DISEASES  OF  THE  BREAST. 


By  Disease  of  the  Breast  is  meant  an  affection  of  the  mammary  region, 
lot  merely  of  the  mammary  gland.  These  diseases  may  occur  in  the  male  as 
vvell  as  in  the  female.  They  are  necessarily  more  frequent  as  well  as  more 
mportant  in  the  latter,  the  rudimentary  mammary  gland  of  the  male  being 
.ittle  predisposed  to  such  affections  in  comparison  to  the  highly  developed 
ind  active  organ  in  the  female. 


Diseases  of  the  breast,  when  they  occur  in  the  female,  are  of  much  interest 
0 the  Surgeon  ; not  only  on  account  of  their  great  variety,  but  from  the 
difficulties  attending  their  diagnosis,  and  from  the  importance  attaching  to 
he  question  of  operative  interference  in  connection  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequently 
net  with  either  during  lactation,  when  the  functions  of  the  gland  are  in  a 
ligh  degree  of  development ; or  towards  the  termination  of  menstrual  life, 
?hen  the  organ  is  necessarily  influenced  by  the  changes  that  are  taking 
ilace  in  the  uterine  system.  But  there  is  this  important  difference  between 
he  diseases  at  these  different  periods  of  life,  viz.,  that  in  the  young  they 
re  of  a simple,  in  the  older  woman  frequently,  if  not  generally,  of  a 
'alignant  nature.  Just  before  or  at  puberty,  the  breast  occasionally  becomes 
ae  seat  of  inflammation  and  abscess  ; in  all  probability  ovdng  to  changes 
•iking  place  in  it  in  connection  with  the  general  development  of  the  repro- 
uctive  system.  As  the  period  of  puberty  approaches,  the  breasts  often  swell, 
ecorae  hard,  knotty,  and  somewhat  painful,  indicative  of  some  commencing 
range  in  the  generative  system.  In  other  cases  again,  a precocious  hyiDer- 
'ophy  may  take  place,  frequently  attended  with  severe  neuralgia  in  the  part, 
fhen  puberty  occui-s,  the  breasts  naturally  enlarge,  and  often  become  tender  ; 
nd  occasionally  one  undergoes  a certain  degree  of  hypertrophy,  increasing 
reatly  in  bulk  beyond  the  other.  These  various  changes,  though  exciting 
'.ai-m  in  females,  cannot  be  regarded  as  of  any  very  serious  importance,  and 
;ldom  require  more  than  the  simplest  surgical  treatment. 


ANOMALIES  OP  DEVELOPMENT. 

The  mammary  gland  is  subject  to  certain  anomalies  in  de^'elopraellt. 
: hus,  in  some  instances  it  has  been  found  to  bo  aUogeilier  wanting.  Sir  A. 
•ooper  and  Froriep  both  relate  instances  in  Avhich  the  organ  was  not 
■3veloped,  and  in  which  the  ovaries  were  also  deficient.  A more  remarkable 
lomaly  consists  in  the  development  of  a number  of  Supernumerary 
reaats.  Birkett  has  collected  fourteen  reported  cases,  in  which  there  were 
' ore  than  two  breasts  ; most  frequently  there  is  but  one  supernumerary  gland, 
•metimes  two  ; and  occasionally,  though  very  rarely,  thi’oe  have  been  met 
ith,  constituting  quintuple  mammae.  Supernumerary  Nipples  have 
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likewise  been  found  to  occur  ; two  to  each  Iji’east  have  Ijcen  met  witli,  each 
having  ducts  opening  upon  it.  Most  frequently  the  supernumerary  )>reast  is 
situated  somewhere  in  the  neighbourhood  of  the  normal  gland,  as  on  the 
anterior  part  of  the  thorax  ; and  where  four  are  developed,  they  have  been 
found  placed  in  two  parallel  rows,  one  above  the  otlier:  Occasionally  they 

have  been  met  Avith  in  A^ery  strange  situations  ; thus  they  have  been  seen  on 
the  outer  part  of  the  thigh,  in  the  groin,  and  on  the  back ; and  children  are 
even  said  to  have  been  suckled  by  these  abnormal  breasts. 

NEURALGIA. 

Neuralgia  of  the  Breast  occasionally  occurs  to  so  severe  a degree  as  to 
constitute  a positive  disease,  either  in  girls  or  at  a more  advanced  period  of 
life,  when  it  not  unfrequently  complicates  other  more  serious  aifectious  of 
this  organ.  It  is  especially  apt  to  occur  in  young,  delicate,  unmarried 
females  of  the  hysterical  temperament,  though  it  is  often  met  with  in  strong, 
ruddy-looking  women,  who  are  perhaps  subject  to  neuralgic  pains  in  the  back,  : 
and  in  other  situations.  Most  commonly  the  catamenia  will  be  found  to  be  i 
irregular  ; and  uterine  congestion,  inflammation,  ulceration,  or  displacement,  j 
will  be  discoA^ered  on  examination  ; indeed,  I have  scarcely  ever  failed  to  : 
detect  one  or  other  of  these  conditions  in  the  uterus  in  cases  of  neuralgic  ; 
breast. 

Symptoms. — In  neuralgia  of  the  breast,  the  mammary  gland  may  be  of  its  i 
normal  size  and  consistence ; but  in  some  instances  it  is  more  or  less  indurated  i 
and  hypertrophied,  owing  evidently  to  chronic  inflammatory  thickening,  i . 
There  are  always  much  general  pain  and  aching,  deeply  in  its  substance,  Avith  ! 
cutaneous  tenderness  of  its  surface,  and  lancinating  or  radiatmg  sensations  jf 
that  extend  into  the  axilla  and  doAAm  the  arm.  These  painful  sensations  are  j.  i 
commonly  increased  before  the  menstrual  period,  and  not  unfrequently  i 
alternate  in  the  two  breasts. 

Diagnosis. — The  diagnosis  of  this  affection  from  more  serious  mammary  • ■ 
disease  may  usually  be  effected  by  attending  to  the  superficial  and  radiating  i 
character  of  the  pain,  to  the  neurotic  temperament  of  the  woman  in  whom  it  i | 
occurs,  to  its  shifting  seat,  and  to  the  absence  of  any  signs  of  organic  disease  ! 
in  the  breast  sufficient  to  occasion  it. 

Treatment. — The  treatment  consists  especially  in  attention  to  the  condition  ; 
of  the  uterine  organs ; unless  this  be  done  the  disease  will  prove  excessively  i 
rebellious  and  troublesome  to  manage.  By  remoAung  by  proper  remedies  any  | 
uterine  irritation  that  may  be  found,  this  affection  Avill  be  subdued  with  far  i 
greater  readiness  than  by  any  purely  local  plan  of  treatment.  At  the  same  ■ 
time,  anti-hysterical  constitutional  remedies  may  be  employed ; the  prepara- ' 
tions  of  iron  administered,  when  necessary  ; and  the  local  pain  relieved  by  ! 
the  application  of  belladonna  and  opiate  plasters,  or  by  h}q)odermic  injections  i 
of  moi*phia. 

HYPERTROPHY. 

Simple  Hypertrophy  of  the  Breast  is  not  unfrequently  associated  Avitli 
very  severe  neuralgia  of  the  organ.  An  increase  of  size,  sncli  as  naturally 
takes  place  during  pregnancy,  betAveen  the  fourth  and  ninth  months,  Avill 
occasionally  commence  at  puberty,  and  go  on  until  the  organ  attains  an 
enormous  bulk,  as  in  Fig.  770,  which  represents  the  breast  of  a A'eiy  thin  girl  I 
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of  fifteen,  who  was  under  my  care  for  this  condition.  In  some  cases  the 
breast  has  been  found  after  death  to  weigh  as  much  as  twenty  pounds  ; and 
after  removal,  a breast  of  this  kind,  taken 
from  a young  woman  under  thirty,  has 
||;i  * kveighed  no  less  than  twelve  pounds,  being 
'■*  utirely  composed  of  its  normal  tissues, 
greatly  hypertrophied.  In  cases  of  hyper- 
trophy both  breasts  are  usually  afiecLed, 

:hough  one  is  commonly  more  so  than  the 
other.  AVhen  first  this  morbid  condition 
jommences,  the  breast  preserves  its  usual 
jhape,  though  it  is  increased  in  bulk  ; but 
IS  it  enlarges  it  gTadually  projects  forwards, 

Irawing  down  the  skin  of  the  shoulders,  of 
«;he  side  of  the  chest,  and  even  of  the  back, 
lud  hanging  downwards,  until,  as  in  a case 
uentioned  by  Berard,  it  has  been  known  to 
■each  to  the  knees. 

Treatment. — The  treatment  of  this  affection 
PS  very  unsatisfactory.  The  general  health 
inust  be  attended  to,  and  an  endeavour  may 
)e  made  to  excite  lactation,  and  thus  to 
mload  the  vessels  of  the  breast  by  the 

■mployment  of  galactagogue  remedies.  Amputation  of  the  organ  should  not 
)e  ])erformed  in  these  cases,  unless  the  growth  attain  so  great  a size  as  to 
•ender  life  a burden.  Then  the  mass  may  be  extirpated  with  little  trouble  or 
langer. 


Fig- 


70. — Simple  Hj'pertrophy  of  Breast 
in  a Girl  fifteen  j'ears  old. 


ABNOKMAIj  conditions  of  the  lacteal  secbetion. 

The  lacteal  secretion  is  occasionally  the  cause  of  abnormal  conditions  in  the 
nreast.  Thus  the  milk  may  appear  at  unusual  times,  a twelvemonth,  for 
instance,  after  weaning  ; it  has  occasionally  been  knoAvn  to  be  secreted  in 
hildren,  and  in  some  remarkable  instances  in  boys  and  men.  In  other 
. nstances  again,  after  parturition,  there  is  a total  Absence  of  Milk,  either 
■»wing  to  want  of  development  in  the  gland,  or  to  debility  on  the  part  of  the 
nother.  The  opposite  condition  will  occasionally  occur,  and  an  Excessive 
i’low  of  Milk  may  continue,  especially  in  hysterical  females  long  after  the 
hild  has  Ixien  weaned.  In  such  cases  as  these,  the  galactorrhoea  may  be 
becked  by  the  application  of  the  extract  of  belladonna  to  the  breast,  aided  by 
he  employment  of  tonics,  and  the  administration  of  acids. 

Lacteal  Tumour. — It  may  happen  during  lactation  that  one  of  the 
ictiferous  ducts  becomes  obstructed,  either  by  its  being  obliterated  by  in- 
-ammation  or  occluded  by  the  deposit  in  it  of  a small  concretion — a lacteal 
alculus.  In  either  case  the  walls  of  the  duct  may  be  expanded,  so  that  at 
• wt  it  constitutes  a moderate-sized  cyst,  fluctuating  on  pressure,  and  evidently 
ontaining  fluid.  In  some  cases,  the  lacteal  tumour  has  been  known  to  attain 
n enonnous  size.  Walpy  has  related  a case  in  which  Scarpa  drew  off  ten  pounds 
f milk  by  tapping  a collection  of  this  kind.  These  tumours  may  exist  for  a 
onsiderable  time.  Dnpuytren  records  an  instance  in  which  one  had  existed 
or  ten  months,  and  Cooper  one  of  a year’s  duration.  In  these  chronic  cases 
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the  milk  usually  undergoes  changes,  becoming  creamy,  thick,  and  oily  ; and  . 
in  some  instances  it  would  appear  to  leave  a solid  caseous  residue  by  the 
absorption  of  its  watery  parts.  In  other  instances  the'  millc  appears  as  if 
diffused  through  the  substance  of  the  gland  and  its  ducts,  constituting  a i 
spongy  semi-fluctuating  tumour.  Velpeau  has  pointed  out  that  these  lacteal 
deposits  undergo  a series  of  changes,  somewhat  similar  to  those  that  take 
place  in  blood  that  has  been  extravasated  ; becoming  absorbed  wholly  or  in  ■; 
part  in  some  instances,  in  others  remaining  fluid,  and  occasionally  Ijecoming 
surrounded  by  a distinct  flbrous  wall. 

Treatment. — In  these  cases,  the  tumour  may  be  got  rid  of,  as  Sir  A.  Cooper 
advises,  by  making  an  oblique  puncture  from  the  nipple  towards  it,  by 
means  of  a trochar  and  cannula,  so  that  a fistulous  track  may  be  left,  along  ;> 
which  the  milk  is  discharged  ; the  child  being  at  the  same  time  weaned,  so 
that  the  secretion  may  cease.  In  most  cases  it  is  better  to  make  an  opening  ;; 
through  the  skin  and  to  treat  the  cyst  by  drainage. 

INPIiAMMAO?ION  OP  THE  BBEABT. 

Inflammation  of  the  Breast  may  take  place  at  any  period  of  life.  In  | ! 
new-born  infants  redness,  and  swelling  of  the  breast  is  sometimes  observed,  , ; : 
with  some  discharge  from  the  nipple.  It  usually  subsides  without  suppuration  ! | • 
in  a few  days.  In  childhood  it  occurs  as  the  result  of  accidental  causes,  and  also  | ; ; 
just  before  or  at  puberty.  It  is  sometimes  met  with  in  boys  as  well  as  in  girls,  ^ ; i 
as  a consequence-  of  the  general  development  of  the  organs  of  reproduction.  ' , ’ 
In  these  cases  it  is  easily  subdued  by  the  application  of  glycerine  and  bella-  I • : 
donna  ointment.  Far  more  frequently  it  occurs  during  lactation  in  feeble  and  ; i 
anaemic  women.  It  is  commonly  met  with  during  the  first  month  or  two  after  ; i 
the  birth  of  the  child,  and  seldom  occurs  during  weaning,  but  may,  as  Xunn  i \ 
has  shown,  be  the  consequence  of  unduly  prolonged  suckling,  and  thus  appear 
at  a late  period — the  tenth  or  eleventh  month.  Inflammation  may  affect  any  ' 
one  of  the  constituents  of  which  the  breast  is  composed,  and  may  be  limited 
to  this  : thus  it  may  take  place  in  the  nipple  ; in  the  subcutaneous  areolar 
tissue  lying  between  the  skin  and  the  gland  ; in  the  gland  itself  ; or  in  that  ; 
extensive  plane  of  areolar  tissue  upon  which  the  gland  rests,  and  which  ! 
intervenes  between  it  and  the  pectoral  muscle.  But,  although  inflammation 
commonly  affects  these  different  parts,  in  many  cases  the  whole  of  the  breast 
appears  to  be  involved,  and  no  distinct  implication  of  any  special  tissue  can  be 
made  out. 

Inflammation  of  the  Nipple  and  Areola. — When  the  nipple  and  areola 
are  inflamed,  these  parts  become  conical,  red,  and  swollen,  with  much  pain, 
owing  to  the  density  of  the  subcutaneous  tissue  in  this  situation.  This  affec- 
tion, “ the  cracked  nipple  ” of  nurses,  usually  occurs  at  an  early  period  of  lac- 
tation in  delicate  Avomen,  and  especially  with  the  first  child.  It  commences 
in  the  follicles  of  the  part,  being  accompanied  by  superficial  ulceration, 
abrasion,  and  fissures,  Avith  oozing  of  a small  quantity  of  thin  sero-puriforin 
fluid.  There  is  great  pain  during  suckling — so  great,  indeed,  as  to  prevent 
the  proper  continuance  of  this  act.  It  is  usually  attended  by  a good  deal  of 
constitutional  irritation.  In  some  instances,  the  fissured  state  of  the  nipple 
Avould  appear  to  jArecede  the  setting  in  of  inflammation  ; in  other  cases,  the 
inflammation  is  the  primary  condition.  In  Avet  nurses  the  possibility  of  the 
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occurrence  of  a primary  syphilitic  sore  communicated  by  an  infant  suffering 
from  the  congenital  form  of  the  disease  must  always  be  borne  in  mind. 

The  Treatment  is  as  follows.  The  child  must  be  taken  from  the  affected 
!l  breast,  both  for  its  own  sake  and  the  mother’s,  the  milk  being  draAvn  off  by 
Iff  means  of  a breast-pump  or  sucker.  The  general  health  must  be  attended  to  ; 
^ tonics  given  ; the  infant’s  mouth  examined  for  aphthm,  Avhich,  whether  as 
.if  cause  or  as  effect,  are  common,  and  must  be  treated  on  ordinary  medical  prin- 
ciples.  If  the  nipple  be  not  fissured,  it  should  bo  covered  with  flexible  collo- 
tfj}  dion,  or  painted  with  an  astringent ; a solution  of  nitrate  of  silver,  catechu, 
y 1 or  taiiuin  is  the  best.  If  it  be  fissured,  a pointed  stick  of  nitrate  of  silver 
’ fljs  must  be  applied  to  the  bottom  of  the  crack  daily,  or,  if  deep,  its  base  may  be 
divided  by  drawing  a lancet  along  it.  A nipple-shield,  through  Avhich  the 
vjWhild  can  suck,  will  often  be  found  useful  in  preventing  a recm-rence  after  the 
fissure  has  been  cured. 

Eczema  of  the  Nipple. — The  nipple  and  the  areola  are  not  uncommonly 
the  seat  of  very  chronic  and  obstinate  eczema.  The  eruption  may  extend  to 
the  sun'ounding  skin.  The  cause  of  this  condition  is  not  always  evident,  but 
in  some  cases  it  is  the  precursor  of  cancer  of  the  breast.  It  not  unfrequently 
attacks  both  sides.  The  Treatment  is,  as  a rule,  very  unsatisfactory.  The 
nipple  must  be  carefully  washed  with  tepid  water.  Glycerine  of  borax,  boracic 
.acid  ointment  with  one  drachm  of  extract  of  belladonna  to  each  ounce,  car- 
bonate of  lead  ointment,  and  lead  lotion  may  be  tried,  and  often  are  of  use. 
Painting  the  inflamed  area  occasionally  with  a strong  solution  of  nitrate  of 
silver  may  sometimes  prove  beneficial. 

Abscess  of  the  Areola  not  unfrequently  occurs  in  suckhng  women,  Avith 
the  ordinaiy  signs  of  local  inflammation,  terminating  in  circumscribed  sup- 
puration. The  Treatment  consists  in  the  application  of  Avarm  belladonna  or 
•lead  lotion,  and  opening  the  abscess  early.  In  doing  this,  care  should  be 
taken  that  the  cut  be  made  from  the  centre  of  the  nipple  towards  the  circum- 
ference of  the  areola,  so  as  not  to  divide  the  lacteal  ducts. 

Small  follicular  inflammations  and  abscesses,  A^arying  in  size  from  a pin’s 
head  to  a cherry,  are  common  in  middle-aged  Avomen,  independently  of  lacta- 
tion. They  often  excite  alann,  and  occasion  some  pain.  They  are  usually 
readily  relieA'ed  by  belladonna  and  glycerine  or  warm  lead  lotion,  folloAA^ed  by 
the  touch  of  the  point  of  a lancet. 

IxFLAiDLVTiON  OF  THE  Breast,  Avhich,  as  it  generally  occurs  in  nursing- 
mothers,  and  terminates  in  suppuration,  is  usually  called  Milk  Abscess, 
may  occur  in  three  situations  ; 1,  in  the  Subcutaneous  xireolar  Tissue,  Supra- 
a^mammary  Abscess  ; 2,  in  the  Gland  itself.  Mammary  Abscess  ; and  3, 
in  the  Areolar  Tissue  betAA'een  the  Mammary  Gland  and  the  Pectoralis  Major, 
sSubmammary  Abscess. 

1 . Inflammation,  foUewed  by  Abscess,  of  the  Subcutaneous  Areolar 
^ ITissue  of  the  Breast,  though  common  during  lactation,  occurs  more  fre- 
quently than  any  other  form  of  inflammation  in  this  region  at  other  periods 
of  life,  more  particularly  about  the  age  of  puberty.  Its  symptoms  are  those  of 
simple  acute  inflammation,  diflering  in  no  Avay  from  abscess  of  this  kind  in 
other  situations,  except  that  it  is  ahvays  distinctly  circumscribed. 

2.  Inflammation  of  the  Mammary  Gland  is  the  most  common  form 
met  Avith.  It  arises  almost  ahvays  in  connection  Avith  lactation.  Of  228  cases 
recorded  by  Xunn,  Bryant,  and  Billroth,  181  occurred  during  suckling,  13 
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during-  pregnancy,  and  34  independently  of  these  conditions.  It  is  most 
common  in  primiparm,  the  tendency  to  it  diminishing  with  each  confinement 
The  right  breast  is  more  commonly  affected  than  the  left,  and  occasionally  it 
is  double.  The  causes  of  the  inflammation  are  by  no  means  certain.  It  has 
been  supposed  to  be  due  to  obstruction  of  a duct,  and  such  an  explanation  is 
no  doubt  a very  possible  one,  but  there  is  no  definite  evidence  in  support  of  it. 
The  fact  that  it  is  very  frequently  preceded  by  a sore  nipple  would  suggest  the 
possibility  of  its  being  due  to  exteiision  from  this,  either  by  the  lymphatics  or 
ducts.  It  most  commonly  commences  during  the  first  four  weeks  after  lahoui- 
or  if  that  period  be  passed,  towards  the  end  of  prolonged  lactation,  especially 
in  weakly  women.  Hence  it  is  very  common  amongst  the  poorer  classes, 
amongst  which  it  is  not  rare  to  find  children  of  from  one  to  two  years  old  still 
at  the  breast.  It  is  rarely  met  with  in  mothers  who  do  not  nurse  their  own 
children,  a fact  which,  as  Billroth  points  out,  is  somewhat  opposed  to  the 
theory  that  its  common  cause  is  obstruction  to  the  flow  of  milk.  The  whole 
gland  is  rarely  affected,  but  should  this  hapjDen,  it  gives  rise  to  great  swelling 
of  the  breast,  with  severe  aching  and  lancinating  pain,  and  much  constitu- 
tional disturbance,  with  considerable  elevation  of  temperature.  Much  more 
commonly  one  lobe  only  becomes  inflamed,  most  commonly  at  the  outer  or 
lower  border  of  the  gland.  The  local  signs  are  then  proportionately  lunited, 
and  occasionally  the  inflammation  subsides  without  reaching  the  stage  of 
suppuration.  As  Yelpeau  has  pointed  out,  one  lobule  after  another  may 
become  inflamed,  so  that  a succession  of  abscesses  forms  in  different  parts  of 
the  gland.  As  the  inflammation  advances  to  suppuration,  the  skin  is  reddened, 
assumes  a dusky  hue,  becomes  glazed,  has  a peculiar  greasy  appearance,  and 
pits  on  pressure.  When  matter  has  fo]-med,  the  tension  of  the  superficial 
parts  with  oedema  and  fluctuation,  perhaps  deep-seated,  determine  its  j>resence. 

8.  Inflammation  in  the  Areolar  Tissue  between  the  Mamma  and 
the  Pectoral  Muscle  is  of  less  frequent  occurrence  than  the  other  forms  of 
mammary  inflammation.  It  arises  in  some  cases  apparently  independently  of 
any  affection  of  the  gland  itself  ; but  in  most  cases,  as  Billroth  suggests,  it  is 
probably  due  to  inflammation  and  suppuration  of  a deep  lobule  of  the  mamma. 
In  whatever  way  it  arises,  the  inflammation  diffuses  itself  over  the  whole  of 
the  areolar  layer,  and  almost  invariably  runs  into  abscess  with  considerable 
rapidity,  giving  rise  to  severe  pain,  of  a deep,  heavy,  and  throbbing  character, 
much  increased  by  moving  the  arm  and  shoulder,  and  attended  by  sweUing, 
oedema,  and  a slight  red  blush  upon  the  skin.  The  breast  becomes  prominent, 
and  is  conical  and  projecting,  the  ■whole  organ  being  pushed  forwards  by  the 
pressure  from  behind ; it  is  not  readily  movable  on  the  pectoral  muscles,  the  sub- 
cutaneous veins  become  engorged,  and  at  last  abscess  forms.  It  is  not  always 
easy  in  these  cases  to  determine  whether  suppuration  has  taken  place  or  not, 
the  depth  at  which  the  pus  forms  rendering  it  impossible  in  the  early  stages 
to  detect  fluctuation  ; its  presence  may,  however,  be  suspected  on  thb  occur- 
rence of  deep-seated  throbbing  pain,  subcutaneous  oedema,  and  some  superficial 
redness.  The  abscess  at  last  points  at  some  part  of  the  margin  of  the  gland, 
usually  at  its  lower  and  outer  side,  to  which  point  the  matter  seems  to  gi*ayitatc , 
after  a time,  however,  it  will  commonly  appear  at  other  points  of  the  circum- 
ference of  the  gland,  beyond  which  it  always  extends,  seldom,  if  ever,  perforating 
the  structure.  A series  of  four  or  five  apertures,  forming  a large  circle  roun  ^ 
the  margin  of  the  mammary  gland  may  thus  form.  It  very  commonly  happens 
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j hat  the  apertures  throuf*’!!  wliich  the  pus  discharges  itself  in  these  situations, 
, legenerate  into  sinuses,  by  no  means  easily  closed. 

1 Treatment. — In  the  treatment  of  inflammation  and  abscess  of  the  breast 
I )ccurriug  during  lactation,  it  must  be  borne  in  mind  that  we  have  not  a 
j thenic  inflammatory  condition  to  deal  with,  but  that  the  disease  almost 
I nvariably  happens  in  delicate  antemic  women,  weakened  by  recent  parturition, 
i t is  therefore  obvious  that  antiphlogistic  means  of  an  active  nature  are  not 
I dmissible ; and  the  best  plan  of  treatment  appears  to  consist  in  keeping 
I p the  strength  of  the  patient  by  proper  constitutional  support,  at  the  same 
j ime  that  the  local  inflammation  is  checked  by  topical  antiphlogistic  measures. 
Che  first  thing  to  be  done  is  to  prevent  if  possible  the  occurrence  of  suppu- 
ation ; if  this  can  be  accomplished,  which  is,  however,  rarely  the  case,  much 
' .'ill  be  gained.  In  order  to  effect  this,  the  breast  should  be  supported  in  a 
iiiig,  so  as  to  lessen  congestion  of  it ; the  arm  at  the  same  time  being  fixed  to 
he  side,  in  order  to  prevent  traction  of  the  pectorals  and  movement  of  the 
iibmammary  areolar  tissue.  If  the  patient’s  strength  be  good,  leeches  may  be 
pplied,  but  these  are  rarely  required  or  admissible.  Hot  fomentations  should 
, i e assiduously  applied  ft'om  the  first,  and  the  whole  breast  jDainted  with  equal 
1 aids  of  glycerine  and  extract  of  belladonna ; at  the  same  time  the  milk 
aould  be  drawn  off  by  means  of  a breast-pump  or  sucker,  the  child  bemg  j)ut 
3 the  unaffected  breast  or  weaned,  and  an  occasional  saline  purgative  admini- 
:ered.  "When  suppuration  is  impending,  the  application  of  fomentations  may 
e continued,  the  patient  being  allowed  a more  liberal  supply  of  nourishment, 
'ith  a moderate  supply  of  malt  liquor  ; and,  so  soon  as  matter  can  be  felt,  it 
lould  be  cut  down  upon  and  let  out  by  an  aperture  in  the  most  dependent 
osition.  The  incision  must  always  be  in  a line  radiating  from  the  nipple,  so 
5 to  avoid  needlessly  damaging  the  ducts.  It  is  of  great  importance  that  the 
us  should  be  let  out  early,  by  an  opening  into  the  lowest  part  of  the  abscess. 

. good-sized  drainage-tube  should  then  be  inserted,  and  some  efficient, 
I t itiseptic  dressing  applied.  If  these  precautions  be  not  taken,  the  pus 
? arrows  deeply,  diffusing  itself  through  the  areolar  tissue,  under,  beyond,  and 
•onnd  the  gland,  opening  at  several  points,  and  leaving  long  fistulous  tracks 
arforating  the  breast  in  various  directions.  When  suppuration  is  going  on, 
le  patient’s  strength  must  be  supported  with  tonics,  the  mineral  acids,  bark, 

.■  quinine.  Stimulants  may  be  given  as  required,  and  plenty  of  nourishment 
ipplied.  Should  sinuses  fonn  in  a case  of  mammary  abscess,  they  will 
sually  close  if  the  child  be  weaned,  and  lactation  stopped.  Should  they  not 
so,  the  emplo\Tnent  of  pressure  and  the  use  of  stimulating  injections  with 
tention  to  the  general  health  will  usually  in  time  bring  about  a cure.  In 
iscs  of  submammary  abscess,  the  incision  must  be  free,  and  a large  drainage- 
ibe  should  Ikj  used.  Sinuses  of  an  intractable  kind  more  commonly  follow 
lis  than  the  other  forms  of  mammary  abscess.  In  the  event  of  their  proving 
hellions,  it  has  l)een  proposed  to  slit  them  up  by  free  incisions  directed 
wards  the  nipple ; but  this  is  unnecessarily  seA'ere  practice,  and  may,  I 
■lieve,  in  all  cases  l)o  avoided.  It  will  often  be  found  that  the  delay  in 
;aling  is  due  partly  to  the  existence  of  a cavity  beneath  the  mamma  which  is 
•iperfectly  drained  by  the  sinuses.  Under  these  circumstances,  the  orifices 
the  sinuses  should  be  enlarged  with  a knife,  and  the  tracks  dilated  with  the 
iger.  They  should  then  be  scrajied  with  a sharj)  spoon  to  remove  the 
diealthy  granulation-tissue,  after  which  they  should  be  cleaned  with  a piece 
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of  sponge  soaked  in  chloride  of  zinc  solution  (gr.  40  to  5j),  lield  in  a pair  of 
sinus-forceps.  A drainage-tube  should  then  be  inserted  into  each,  and 
gradually  shortened  at  each  dressing.  In  some  cases  healing  is  promoted  by 
the  introduction  of  a small  quantity  of  iodoform.  'Idie  worst  submammary 
sinuses  may  usually  be  speedily  made  to  close  by  this  treatment. 

Chronic  Inflammation  of  thf  Breast. — Chronic  Interstitial  Mas-  j 
titis.-: — A form  of  chronic  interstitial  inflammation  of  the  breast,  affecting 
usually  only  a limited  part  of  the  gland,  is  not  uncommonly  met  with  in 
women  past  middle  life,  and  is  of  great  importance  from  the  resemblance  it 
bears  in  its  clinical  features  to  scirrhous  cancer.  The  condition  was  first 
accurately  described  by  Cruveilhier  under  the  name  of  fibrous  bodies  (coq)s 
fibreux)  in  the  breast ; and  since  his  time  it  has  received  many  other  names, 
such  as  diffuse  fibroma  or  hard  elephantiasis  (Virchow),  Lobular  Hypertrophy 
(Sir  A.  Cooper),  knotty  or  nodular  induration  (Billroth),  cirrhosis  of  the 
mamma,  benign  induration,  &c.  “Chronic  lobular  interstitial  mastitis”  is, 
however,  the  best  name  that  can  be  applied  to  it,  as  it  correctly  indicates  the 
nature  of  the  affection. 

The  pathological  appearances  are  very  minutely  described  by  Virchow.  In 
the  earliest  stage,  which  is  evidently  inflammatory,  the  acini  and  ducts  of  the  i 
gland  show  no  change  beyond  a slight  increase  in  the  epithelium.  The  : ^ 
connective  tissue  of  the  affected  lobule  is  infiltrated  with  small  round  cells,  , ^ 
which  are  most  numerous  in  the  immediate  neighbourhood  of  the  acini.  In  ! 1 1 
the  second  stage  the  new  cells  undergo  development  into  dense  fibrous  i 
tissue,  like  that  of  a cicatrix.  This  is  accompanied,  as  in  similar  processes  , ; 
elsewhere,  by  shrinking  of  the  tissue.  The  acini  and  ducts  in  the  affected  , ; i 
area  are  thus  pressed  upon.  The  epithelium  undergoes  fatty  degeneration, 
and  is  for  the  most  part  absorbed,  and  thus  a number  of  the  acini  are  finally  j ' 
obliterated.  Here  and  there,  however,  small  retention-cysts  form,  chiefly  j' 
from  the  ducts  which  have  been  constricted  in  places  by  the  contracting  j: 
fibroid  tissue,  while  at  the  same  time  there  has  been  a slight  increase  of  | 
secretion  owing  to  the  chronic  inflammatory  process  going  on  in  the  smTOiind-  | 
ing  areolar  tissue.  These  cysts  seldom  reach  a size  larger  than  that  of  a ! 
mustard  seed,  owing  to  the  density  of  the  tissue  by  which  they  are  sur- 
rounded. The  disease  is  very  commonly  limited  to  a single  lobule  of  the 
mamma.  Occasionally,  however,  it  may  be  more  diffused,  and  in  such  cases 
Avhen  the  stage  of  shrinking  is  reached,  the  gland  may  become  shrivelled 
and  considerably  reduced  in  size.  The  nipple  may  be  retracted  as  the  brei.ist 
shrinks,  thus  still  further  increasing  the  resemblance  to  atrophic  scirrhus. 

The  causes  of  the  condition  are  very  obscure.  It  is  frequently  associated 
with  some  menstrual  disturbance,  and  is  not  uncommonly  met  with  at  the 
change  of  life.  It  is  most  common  in  women  who  have  borne  childi’cn. 

The  symptoms  consist  of  the  gradual  foi’ination  of  a tough,  hard  nodule 
in  the  breast,  usually  situated  in  the  peripheral  part,  tolerably  clearly  circiim-  | 
scribed,  and  of  rounded  form.  In  size  it  may  vary  from  a marble  to  a 
pigeon’s  egg,  seldom  being  larger.  It  may  distinctly  increase  in  size  at  the 
menstrual  periods,  and  diminish  in  the  intervals.  Its  surface  is  often  slightly  | 
nodular,  the  nodules  being  formed  by  the  small,  tense  cysts  already  mentioned.  | 
If  it  be  grasped  and  gently  pulled  upon  with  one  hand  while  the  nipple  is 
held  with  the  other,  so  as  to  make  the  ducts  passing  from  it  tense,  it  can 
easily  be  recognized  that  it  is  part  of  the  mamma,  and  not  an  isolated  tumour. 
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On  pinchin"  up  the  skin  over  it,  a dimple  may  form,  as  the  areolar  tissue  of 
the  subcutaneous  fat  is  continuous  Avith  that  penetrating’  betAvcen  the  lobules 
of  the  mamma,  which  is  involved  in  the  interstitial  inflammation.  A similar 
nodule  may  not  unfrequeutly  be  found  either  in  another  part  of  the  same 
breast  or  on  the  opposite  side.  The  disease  may  be  painless,  or  may  be 
associated  with  severe  neuralgia,  Avorse  during  the  menstrual  period.  In  the 
early  stages  there  may  be  slight  tenderness,  but  this  is  seldom  marked,  and  is 
often  Avanting  A\dien  shrinking  is  far  adA’auced.  There  may  in  some  cases 
be  a slight  enlargement  of  the  axillary  glands. 

The  diagnosis  Avill  be  considered  more  specially  Avith  reference  to  cancer  and 
adenoma.  AVhen  it  occurs  beloAv  the  age  at  which  cancer  is  met  with,  its 
recognition  does  not  as  a rule  present  great  difficulty.  From  adenoma  it  is 
■distinguished  by  obseiwing  its  less  defined  outline,  audits  comiection  A\uth  the 
nipple,  shoAA-ing  that  it  is  actually  an  altered  piece  of  the  mammary  gland,  and 
not  an  encapsuled  tumom\  If  more  than  one  lobule  be  affected,  the  diagnosis  is 
more  easy,  as  all  true  tumours  of  the  mamma  are  single.  From  a simple  cyst 
it  can  usually  be  distinguished  by  its  more  leathery  feel  and  less  defined 
outline,  but  the  diagnosis  is  not  always  possible.  When  from  the  age  of  the 
patient,  the  multiplicity  of  the  tumours,  the  duration  of  the  disease,  or  from 
its  general  features,  it  can  be  certainly  stated  that  it  is  not  a cancer,  it  may 
be  left  to  time  to  determine  its  nature,  but  should  there  be  the  slightest 
doubt  in  the  mind  of  the  Surgeon  that  it  is  malignant,  it  is  his  duty  to  cut 
deeply  into  it  Avithout  delay,  and  remove  a piece  for  microscopic  examination. 

No  treatment  exerts  much  influence  on  the  progress  of  the  disease,  but  this 
■is  of  less  consecjuence,  as  beyond  the  neuralgic  pain  sometimes  accompany- 
ing it,  and  the  mental  anxiety  it  often  causes  the  patient,  it  is  not  likely  to 
cause  any  incouA'enience.  Blistering,  prolonged  painting  with  iodine,  and 
other  foi’ms  of  counter-irritation,  produce  little  or  no  effect.  Belladonna  may 
■be  applied  to  relieve  the  pain.  Pressure  may  possibly  be  of  service  in  some 
cases.  Probably  the  cases  of  so-called  adenoma  or  cancer  cured  by  pressure 
were  in  reality  merely  chronically  inflamed  lobules.  Should  it  seriously  annoy 
:he  patient,  the  affected  lobule  may  be  safely  removed.  If  the  breast  is  widely 
affected,  no  operative  interference  should  be  undertaken.  In  operating  in 
these  cases  the  incision  should  be  placed  so  that  if  the  disease  be  cancerous 
ffie  Avhole  mamma  may  be  removed. 

Chkoxic  Abscess  of  the  Breast  may  assume  two  forms  : the  Diffused, 
and  the  Circumscribed  or  Encysted. 

Chronic  Diffused  Abscess  of  the  breast  may  occur  at  all  ages,  in  the  single 
or  in  the  married.  It  usually  appears  in  the  submammary  areolar  tissue,  often 
without  any  external  exciting  cause,  but  as  a consequence  of  impaired  health, 
in  stnimous  or  cachectic  females,  and  is  often  connected  with  uterine  derange- 
ment. It  may  attain  a A’ery  large  size,  and,  pushing  the  mammary  gland 
fonvards,  it  gives  the  breast  a conical,  ]ioiuted  shape.  Fluctuation  soon  becomes 
apparent,  and  the  ordinary  local  signs  of  chronic,  cold  or  congestiA'e  abscess 
disclose  themselves.  Chronic  abscesses  in  this  situation  may  arise  also  in  con- 
uection  Avith  caries  or  necrosis  of  a ril). 

The  Treatment  of  chronic  diffused  abscess  of  the  l)reast  consists  in  making 
a free  outlet  for  the  pus  in  a dependent  situation,  keeping  it  free  Avith  a 
Irainage-tube,  and  dressing  it  by  some  efficient  antiseptic  method  ; at  the 
«ime  time  that  the  general  health  is  improved  Avith  iron  or  cod-liver  oil. 
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Chronic  Encysted  Abscess  of  the  breast  is  a disease  of  great  importance, 
inasmuch  as  it  closely  simulates  various  tumours  in  this  situation  ; so  much 
so,  indeed,  that  it  is  only  with  extreme  dilliculty  that  the  diagnosis  is  effected 
in  some  cases.  The  breast  has  in  numerous  instances  been  amputated  on  the 
supposition  of  its  being  the  seat  of  tumour,  when  it  was  merely  the  seat  of  a 
very  chronic  thick-walled  abscess.  This  form  of  abscess  usually  commences 
as  the  result  of  pregnancy,  whether  complete  parturition  or  miscarriage  take 
place  ; sometimes  as  a consequence  of  lacteal  inflammation,  but  usually 
without  any  injury  or  other  direct  local  cause.  An  indurated  indolent 
swelling  forms,  and  this  may  gradually  soften  in  the  centre  ; but  fluctuation 
may  for  a long  time  be  very  indistinct,  and  even  absent,  being  obscured  by 
the  thick  wall  of  indurated  tissue,  surrounding  the  collection  of  pus.  It  is 
owing  to  the  dense  inflammatory  induration  of  the  surrounding  tissues,  that 
the  chronic  encysted  abscess  is  so  commonly  mistaken  for  a solid  tumour.  It 
is  in  general  not  very  distinctly  circumscribed,  and  of  but  moderate  mag- 
nitude ; after  a time  it  remains  stationary,  during  a space  of  many  months, 
or  but  slowly  increases  with  but  little  pain  ; it  is  not  unfrequently  attended 
with  retraction  of  the  nipple. 

Diagnosis. — The  diagnosis  of  this  form  of  abscess  is  of  great  importance, 
inasmuch  as  it  has  not  unfrequently  been  excised  for  iumour  of  the  breast. 
I am  acquainted  with  many  instances  in  which  this  mistake  has  been  com- 
mitted. Such  an  error  may,  however,  commonly  be  avoided  by  attention 
to  the  following  points  : 1,  that  the  existence  of  an  abscess  is  almost  in- 
variably preceded  by  impregnation,  partmltion,  or  miscamage  ; 2,  that 
there  is  more  or  less  oedema  of  the  subcutaneous  areolar  tissue  covering  it ; 
3,  that,  although  it  is  of  slow  formation  and  without  pain,  it  is  not  dis- 
tinctly circumscribed,  but  gradually  fuses  in  an  irregTilar  manner  into  the 
neighbouring  tissues  ; 4,  that  it  is  not  freely  movable,  but  rather  incorporated 
with  adjacent  parts ; and  .5,  that  elasticity,  or  even  deep  fluctuation,  may 
be  commonly  felt  at  one  part  of  it.  Should  there  be  the  least  doubt  in  the 
case,  the  introduction  of  an  exploring  trochar,  by  giving  issue  to  a drop  of  pus, 
will  always  determine  its  true  nature  ; indeed,  this  simple  means  of  diagnosis 
should  never  be  neglected  in  any  case  in  which  there  is  reason  even  to  suspect 
the  possibility  of  the  apparent  tumour  of  the  breast  being  in  reality  an  abscess. 

Treatment. — The  abscess  should  be  opened  as  soon  as  recognized,  and  if  of 
sufficient  size  a drainage-tube  should  be  inserted.  Should  the  mass  of 
indurated  tissue  surrounding  the  pus  be  very  large  and  dense,  a free  incision 
carried  through  it  will  usually  hasten  its  disappearance. 

In  all  cases  of  chronic  abscess  of  the  breast,  but  more  particularly  iu  the 
sub -mammary,  the  arm  should  be  kept  at  perfect  rest  in  a sling  or  bandaged 
to  the  side. 

Tubercle  of  the  Breast. — True  miliary  tubercle  has  not  been  observed 
in  the  mamma.  Cases  have  been  observed  of  multiple  cavities  in  the  mamma 
with  caseous  softening  contents,  but  the  evidence  that  these  were  tubercular  is 
not  perfect.  Billroth  quotes  one  such  case. 

Syphilitic  Disease  of  the  Mamma. — Primary  Sores  on  the  nipple  have 
already  been  mentioned.  Gummata  have  been  described  in  the  mamma,  and 
a few  cases  recorded.  Billroth,  however,  does  not  regard  the  evidence  of  their 
occurrence  as  conclusive.  There  is  no  doubt  that  if  they  do  occur  they  are  of 
extreme  rarity. 
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TUMOUBS  OF  THE  BREAST. 

The  study  of  the  various  tumours  of  the  female  breast,  more  especially  iii  a 
diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon ; 
for  though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognize  the 
I minuter  shades  of  pathological  difference  between  morbid  growths  so  super- 
i ficially  situated  as  those  of  the  mammary  gland,  at  all  events  to  diagnose  the 
malignant  from  the  non-malignant  affections  of  this  organ,  yet  in  practice 
ji  nothing  is  more  difficult  in  many  cases  ; and  it  not  only  requires  great 
I experience,  but  almost  an  intimate  acquaintance  with  the  special  course  and 
symptoms  of  each  particular  disease,  to  come  to  a correct  conclusion  as  to  its 
1 nature.  Even  with  all  the  light  which  experience  and  a careful  examination 
i . of  the  characters  of  the  tumour  may  throw  upon  the  nature  of  the  disease,  it 
; will  be  impossible  for  the  Surgeon  to  avoid  occasional  errors  in  diagnosis. 

; The  first  thorough  classification  of  the  different  varieties  of  simple  tumours 
i that  develop  in  the  mammary  gland  was  made  by  Sir  Astley  Cooper,  and  this 
I important  department  of  surgical  pathology  was  subsequently  much  extended 
I by  the  researches  of  Yelpeau,  Birkett,  and  Paget.  Since  the  improvements 
j in  the  methods  of  investigation  have  led  to  a more  perfect  anatomical  classi- 
fication of  tumours,  the  confusion  that  formerly  surrounded  this  veiy  intricate 
j subject  has  been  to  a great  extent  cleared  up  by  the  labours  of  Virchow, 
Billroth,  Gross,  and  others.  The  microscopic  characters  of  the  various 
tumours  of  the  breast  are  now  accurately  determined  and  generally  agreed 
upon,  but  confusion  still  remains  in  the  nomenclature  which  time  alone  can  ’ 
remove.  In  describing  the  various  tumours  of  the  breast  I shall  follow  the 
order  adopted  in  the  chapter  on  tmnours  in  general. 

I NON-MALIGNANT  TUMOURS. 

Cysts  of  the  Breast  are  of  common  occun-ence.  They  occur  either  as 
independent  tumom-s,  or  in  conjunction  with  solid  growths.  To  the  former 
f class  belong  Retention-Cysts,  Serous  Cysts,  and  Parasitic  Cysts  ; to  the  latter, 
the  cysts  met  with  in  “ cysto-sarcoma,”  and  the  cysts  in  soft  sarcomata. 

1 . Retention-Cysts. — ^These  are  formed  by  the  gradual  dilatation  of  the 
i acini  or  ducts  of  the  mammary  gland.  The  (jaladocele^'  already  described 
(p.  709),  belongs  properly  to  this  class  of  tumour.  It  is  produced  solely  by 
' obstruction  to  the  exit  of  the  natural  secretion  during  lactation.  The  reten- 
tion-cysts formed  in  the  mamma  at  other  times  never  contain  milk.  The 
fluid  that  distends  them  is  usually  thick,  sometimes  almost  mucous  in  appear- 
i ance,  and  usually  of  a brownish  yellow  or  brown  colour,  and  more  or  less 
: turbid.  It  is  an  abnormal  secretion  from  the  glaiid-tissue.  In  galactocele 
the  sole  cause  of  the  condition  is  obstruction  of  a duct,  but  in  the  cysts  we 
are  now  considering,  abnormal  secretion  is  the  primary  factor  in  the  pro- 
duction of  the  disease.  The  walls  of  these  cysts  are  composed  of  a layer  of 
connective  tissue  of  variable  thickness,  containing  usually  an  abundant  supply 
of  capillary  vessels.  They  are  lined  internally  by  a layer  of  epithelium 
cither  cubical,  somewhat  resembling  that  of  the  normal  acini,  or  columnar 
like  that  of  the  ducts.  Various  modifications  also  arc  met  with  which  >vill  be 
described  later  on. 

As  Ixjfore  stated,  cysts  of  this  class  arc  frequently  met  with  in  lobules  of  the 
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mamma  affected  by  chronic  interstitial  inflammation  (p.  714).  They  are 
usually  multiple,  and  seldom  reach  any  great  size.  They  are  also  not 
uncommon  in  the  indurated  and  atrophied  breasts  of  old  women,  and  when 
met  with  under  these  circumstances  have  been  termed  involution-cysts:' 

ll,etention-cysts  arising  independently  of  these  conditions,  or  glandular 
cysts  as  they  are  often  termed,  may  be  multiple  or  single.  xVs  a good 
example  of  the  multiple  form  the  following  case  may  l>e  gi^'en.  A youii'/ 
unmarried  woman,  in  order  to  quiet  a baby  she  had  charge  of,  put  it  occa- 
sionally to  her  breast.  This  was  followed  by  some  pain  and  swelling,  and  a 
thin  yellowish  discharge  from  the  nipple.  Some  months  after,  on  examining 
the  breast,  a number  of  small  fluctuating  swellings,  the  largest  about  the  size 
of  a hazel  nut,  could  be  felt  scattered  through  both  breasts.  They  were  most 
distinct  in  the  neighbourhood  of  the  areola.  The  discharge  continued, 
and  was  a source  of  considerable  annoyance.  On  pressing  the  cysts  their 
contents  were  easily  squeezed  out  through  the  nipple.  The  condition 
remained  unchanged  for  about  two  years,  in  spite  of  belladonna  and  other 
external  remedies.  She  then  married  and  became  pregnant.  As  the  breast  ; 
enlarged,  the  abnormal  discharge  gradually  ceased,  and  after  her  confinement 
she  was  able  to  nurse  her  child  without  difficulty.  ; 

Single  cysts  of  the  same  nature  are  not  uncommonly  met  with,  and  may  I 
attain  a considerable  size.  They  form  rounded  or  lobulated  tumours,  usually  ■ 
imperfectly  defined  and  painless,  or  neaOy  so.  When  their  contents  can  be  j 
squeezed  out  at  the  nipple  they  are  usually  soft  and  fluctuating.  Should  the  j 
duct  become  completely  or  partially  blocked  either  from  inflammatory  indm’ation  j 
of  the  surrounding  tissue  or,  as  in  a case  recorded  by  Eogeau,  by  a small  papillaiy  ' 
growth  springing  up  in  its  interior,  the  cyst  increases  more  rapidly  in  size, 
and  becomes  so  tense  as  to  be  easily  mistaken  for  a solid  tumour.  The  causes 
of  these  cysts  are  uncertain.  They  seem  usually  to. arise  from  some  injiuy  or 
irritation  of  the  breast.  Butlin,  who  has  recently  published  some  interesting 
observations  on  these  cysts,  states  that  they  usually  occur  after  thirty-five,  in 
women  who  have  borne  children,  and  in  several  cases  appear  to  have  arisen  as 
the  result  of  a blow.  In  some  cases  they  may  possibly  be  associated  with 
some  uterine  affection. 

Cysts  of  this  kind  may  become  the  seat  of  intra-cystic  grou'tlis,  composed  of 
delicate  branching  papiUse,  covered  with  epithelium  of  the  same  character  as 
that  lining  the  cyst-wall.  These  may  at  last  completely  fiU.  the  cavity,  con- 
verting it  into  a solid  tumour.  These  vascular  papillae  readily  bleed,  and 
have  probably  been  the  source  of  the  bloody  fluid  which  has  been  described  as 
escaping  from  the  nipple  in  some  of  these  cases.  It  is  possible  that  these 
tumours  may  become  malignant,  and  be  the  starting-point  of  a peculiar  form 
of  cancer  with  columnar  epithelium,  occasionally  met  with  in  the  breast,  to  be 
subsequently  described. 

2.  Serous  Cysts  of  the  Breast. — These  are  believed  to  be  formed,  as 
elsewhere,  by  dilatation  of  the  lymph-spaces  of  the  areolar  tissue,  the  wall 
of  the  cyst  being  formed  of  the  surrounding  connective  tissue  pressed 
together  and  subsequently  thickened  by  new  growth.  The  evidence  of  this 
mode  of  growth  is  not  by  any  means  perfect,  but  it  seems  the  only  possible 
explanation  of  their  structure.  Their  walls  are  composed  of  delicate  areolar 
tissue,  lined  internally  with  flattened  endothelial  cells  like  those  of  a lymphatic 
vessel.  The  contents  are  usually  clear  yellowish  serous  fluid,  but  may  some- 
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times  be  brownish  or  turbid,  from  the  admixture  of  blood,  and  in  some  cases 
cholesterine  is  present.  These  cysts  are  usually  single,  sometimes  they  are 
loculated  and  in  other  cases  multiple.  They  are  usually  about  the  size  of  a 
■ filbert  when  first  noticed,  and  may  remain  small  for  a great  length  of  time, 
but  in  other  cases  they  gradually  increase  until  they  may  contain  several 
ounces  of  fluid.  They  then  become  very  tense,  so  much  so  in  fact  that 
fluctuation  is  no  longer  present. 

Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  size,  at  the 
same  time  that  their  walls  remain  thin  and  supple.  In  these  cases  the  skin 
covering  them  may  become  thinned  and  translucent,  constituting  the  condition 
which  has  been  termed  hydrocele  of  the  breast. 

The  simple  serous  cysts  never  develop  intra-cystic  groAvths.  In  some 
rare  cases  calcification  of  the  cyst-wall  has  been  observed. 

o.  The  true  Hydatid  Cyst  is  extremely  rare,  but  has  been  met  with  in  the 


\ 

! 


Fig.  771. — Breast  laid  open  after  removal,  showing  Cysts  deeply-seated  in  Mammary 

Gland,  mistaken  for  Scirrhus. 


mamma.  The  simple  serous  cyst  was  described  by  Sir  A.  Cooper  under  this 
name. 

The  Diaynosis  of  a cyst  of  the  breast  may  usually  be  effected  by  feeling  the 
globular  elastic  tumour  under  the  skin  ; the  mammary  gland  being  movable 
and  not  adherent  to  any  of  the  adjacent  structures.  Cysts  being  connected 
with  the  mammary  tissue  drag  upon  the  nipple  when  moved  awav  from  it. 
This  is  recognized  by  holding  the  nipple  lightly  while  the  tumour  is  diwn  away 
with  the  other  hand,  when  the  connection  between  them  will  be  clearly  percep- 
tible. Ill  those  cases,  however,  in  which  the  tumour  lies  deejily,  the  diagnosis 
may  not  so  readily  lie  made,  more  esjiecially  from  tiimoui’s  containing  cysts  or 
cancer.  In  fact,  nothing  is  more  easy  than  to  diagnose  the  true  nature  of  a 
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superficially  seated,  lax-walled  cyst;  nothin<,ns more  difficult  than  to  recognize 
it  Avhen  tense  and  deejdy  seated  toAvards  the  under  surface  of  the  mammary 
gland  (Fig.  771);  for,  the  whole  thickness  of  the  gland  intervening  between  the 
cyst  and  the  finger,  the  sense  of  elasticity  is  lost  and  a solid  feel  communicated, 
which  may  readily  mislead  even  the  most  experienced  Surgeon.  Whenever 
the  Surgeon  has  any  doubt  about  the  existence  of  fluid  in  a tumour  of  the 
breast,  he  should  introduce  an  exploring  trochar  ; when,  if  the  disease  be 
cystic,  the  fluid  will  be  discharged.  If  the  tumour  prove  to  be  solid,  no  ill 
consequences  will  result  from  the  simple  puncture.  Several  instances  have 
occurred  to  me  iu  which,  finm  the  want  of  this  simple  precaution,  very 
excellent  Surgeons  have  condemned  as  cancerous,  tumours  of  the  breast, 
Avhich  proved  to  be  cystic. 

The  diagnosis  of  the  retention-cyst  from  the  simple  serous  cyst  is  not 
possible  unless  fluid  can  be  squeezed  from  the  nipple,  a condition  which  of 
course  cannot  occur  in  the  serous  cyst.  If  this  sign  be  Avanting,  the  nature 
of  the  disease  may  be  recognized  in  most  cases  by  the  character  of  the  fluid. 
The  true  hydatid  cyst  is  so  rare  that  it  may  be  practically  excluded  in  making 
the  diagnosis.  It  may  be  recognized  by  the  character  of  the  fluid 
withdraAvn  on  puncture.  This  is  clear,  containing  merely  the  faintest  trace 
of  albumen,  and  has  a specific  gravity  of  1003  to  1004.  Hooklets  may 
possibly  be  found  in  it.  Without  puncture  these  cysts  cannot  be  distinguished 
from  the  other  forms. 

Treatment. — The  treatment  of  cysts  of  the  breast  varies  according  to  their 
number  and  size  and  the  presence  or  absence  of  intracystic  growths.  Small 
multiple  retention-cysts  which  can  be  emptied  through  the  nipple  sometimes 
require  no  farther  treatment.  Belladonna  or  some  form  of  counter-irritation 
may  be  applied  externally  in  the  hope  of  arresting  the  abnormal  secretion,  but 
these  means  are  seldom  of  much  use.  If  the  cyst  is  larger  and  cannot  be 
emptied  by  pressure,  the  fluid  contents  may  be  let  out  by  puncturing  with  a 
small  trochar  ; but  a cure  cannot  usually  be  effected  in  this  way,  as  the  fluid 
re-accumulates.  Occasionally  it  will  suppurate  spontaneously,  and  is  thus  got 
rid  of.  If  the  tumour  be  single,  it  may  usually  be  cm’ed  by  opening  it  by  a 
small  incision,  Aviping  it  out  with  a strong  solution  of  chloride  of  zinc  or 
tincture  of  iodine,  and  inserting  a drainage-tube  under  an  antiseptic  dressing 
for  a few  days.  If  it  seem  to  be  surrounded  by  indurated  mammary  tissue, 
it  is  often  best  to  dissect  it  out  and  to  remove  it  with  the  lobule  of  the  mamma 
to  which  it  is  attached.  On  doing  this  it  Avill  often  be  found  that  the  cyst  is 
not  single  as  was  at  first  supposed,  but  that  several  smaller  sacs  are  present 
Avhich  have  been  concealed  by  the  larger  one.  If  the  cyst  contain  intracystic 
growths,  it  should  be  completely  removed  Avith  the  neighbouring  part  of  the 
mammary  gland.  If  the  cysts  are  multiple  they  must  be  treated  according  to 
circumstances.  If  there  are  but  two  or  three  they  may  be  treated  as  if  single, 
but  if  very  numerous  there  is  nothing  to  be  done  but  to  remove  the  breast 
if  operative  interference  is  demanded. 

Lipoma. — Fatty  tumours  have  occasionally  been  met  A\dth  iu  close 
proximity  to  the  mamma,  so  as  to  simulate  a tumour  of  the  gland  itself.  A 
little  careful  examination  will  usually  enable  the  Surgeon  to  ascertain  that 
the  gland  is  not  implicated.  The  Treatment  of  these  tumours  presents 
nothing  peculiar. 

Fibroma. — Pure  fibroma  of  the  mamma  is  A'ery  rare.  One  case  only  has 


A DBJV0-FIJ^7^0J/A—A  BFiYO-SA  RCOMA . 


721 


occuiTed  ill  University  College  Hospital  in  the  last  fifteen  years.  The  patient 

j Avas  a middle-aged  Avmman,  and  the  tumour,  Avhich  AA’’as  about  the  size  of  a 
hen’s  egg,  was  of  stony  hardness.  It  Avas  thought  to  be  a scirrhous  cancer, 
but  as  there  aa’us  some  doubt,  a deep  incision  aa’us  made  into  it  before  removing 
the  breast.  It  AA'as  found  to  be  exceedingly  dense,  creaked  under  the  knife, 
;.md  no  capsule  Avas  recognized.  After  removal  of  the  breast,  it  Avas  found 
;:o  be  clearly  defined  and  surrounded  by  a distinct  but  dense  capsule  from 
.'*vhich  it  could  be  dissected  out,  leaving  the  mammary  tissue  untouched. 
Microscopic  examination  shoAved  it  to  be  composed  of  pure  dense  fibrous 
-issue,  without  a trace  of  glandular  structure. 

Chondroma  and  Osteoma. — Tumours  of  the  breast  containing  cartilage 
laA’e  been  recorded,  but  are  of  extreme  rarity.  Billroth  mentions  a case  of  a 
large  sarcoma  of  the  mamma  in  AAdiich  small  nodules  of  true  bone  were 
biiud. 

Adenoma,  Adexo-Fibroma,  Adeno-Sarcoma,  CrSTO-SARCOiiA. — A group 
)f  tumours  closely  related  to  each  other  pathologically,  though  difiering  con- 
liderably  clinically,  are  included  under  these  names.  The  essential  features 
< ommon  to  all  are — first,  the  presence  of  spaces,  either  flattened  and  slit-like  or 
' orming  distinct  cysts,  lined  Avith  a small  cubical  epithelium,  usually  in  several 
uyei-s  but  occasionally  single  (Vol.  I.,  p.  995,  Figs.  383,  384).  The  spaces 

I'  ontain  a variable  amount  of  fluid,  in  some  cases  so  small  in  amount  as  to  be 
■carcely  recognizable,  in  others  distending  the  cavities  into  Avell-marked  cysts, 
•eldom  exceeding  an  inch  or  an  inch  and  a half  in  diameter.  The  bulk  of 
he  tumour  is  composed  of  the  mterstitial  tissue  betAA^eeen  the  epithelium- 
: ned  spaces.  This  tissue  varies  from  fully  deAMoped  fibrous  tissue  to  the 
:implest  embryonic  tissue,  and  may  jiresent  eA^ery  stage  between.  Thus 
: may  be  composed  of  small  spindle-cells  with  numerous  fibres  between  them, 
tf  imperfectly  developed  fibrous  tissue,  infiltrated  with  small  round  cells,  of 
nrge  spindle-cells,  of  dehcate  fibres  Avith  stellate  cells  and  mucous  intercellular 
labstance,  or  of  various  combinations  of  these  structiu’es.  Lastly,  AAdien  the 
[oaces  develope  into  cysts,  they  often  present  intracystic  groAvths  of  great 
;ze  forming  the  most  marked  feature  of  the  tumour.  These  groAAThs  are 
) )rmed  of  processes  of  the  interstitial  tissue  of  the  tumour  projecting  into  the 
lyst  and  are  covered  Avith  a layer  of  epithelium.  They  are  often  branched, 

: id  may  in  some  cases  completely  fill  the  cavity  into  AA'hich  they  groAv.  They 
lay  sprout  from  all  sides  at  once,  and  then  form  a closely-packed  foliated 
^aass,  AA'ithout  any  clear  evidence  of  the  mode  of  growth  remainmg.  In  other 
I'lses  a pedunculated  mass  springs  up  fi-om  a single  point  in  the  cyst-wall,  and 
i.,ay  project  into  it,  still  suiTounded  by  a certain  amount  of  fluid,  or  may 
'impletely  fill  it,  displacing  the  fluid  and  being  surrounded  by  the  cyst-wall 
‘ : by  a capsule. 

In  Avhatever  Avay  the  tumour  gi’OAA'^s  it  remains,  as  a rule,  completely  sur- 
.*nnded  hy  a capsule  of  areolar  tissue,  and  forms  no  adhesions  to  the  surrounding 
arts  unless  it  be  allowed  to  reach  such  a size  as  to  excite  inflammation  by  the 
’ ’essure  and  tension  it  exerts. 

Of  the  causes  and  mode  of  origin  of  these  giwths  little  is  kuoAvn. 
illroth  states  that  they  commence  by  an  oA'ergroAvth  of  the  connectiA'c  tissue 
I UTounding  the  acini  and  ducts.  But  whatever  point  tliey  may  commence 

I it  is  cA-ident  that  in  their  subsequent  development  the  groAvth  of  the 
lithelium  is  as  es.sential  a part  of  the  process  as  is  that  of  the  interstitial 
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tissue.  The  presence  of  tlie  cpithcliuiu-liiied  spaces  is  not  a mere  accident  of 
the  <>TO'\vth  hut  an  essential  feature  of  it.  Those  tumours  are  therefore 
properly  termed  adenomata. 

The  differences  in  anatomical  structure  coii’csjiond  tolerably  accurately  \vitli 
the  A'ariations  in  the  clinical  course  of  the  growth.  The  more  perlect  is  the 
development  of  the  interstitial  fibrous  tissue,  the  slower  is  the  growth  of  the 
tumour  ; the  more  embryonic  the  tissue,  the  more  rapid  is  its  iDrogressand  the 
-g-reater  is  the  risk  of  its  extending  beyond  its  capsule,  infiltrating  neighbour- 
ing parts,  and  recurring  in  internal  organs,  in  fact,  running  the  course  of 
a malignant  sarcoma  ; a termination  which  is,  however,  very  rare  in  these 
cases.  It  not  uncommonly  happens  that  the  tumour  appears  first  as  a small 
hard  nodule,  evidently  with  firm  fibrous  interstitial  tissue,  and  may  remain  in 
this  state  for  many  years,  scarcely  increasing  in  size  ; but  after  middle  life  it 
may  suddenly  take  on  rapid  growth,  and  when  removed  its  interstitial  substance 
will  probably  consist  of  spindle-cells,  or  of  some  even  more  embryonic  form  of 
tissue. 

The  brief  anatomical  sketch  above  given  will  sufficiently  explain  the  various 
names  bestowed  upon  this  class  of  tumours.  When  the  tumour  is  of  slow 
growth  and  firm,  it  is  often  called  the  Chronic  Mammary  Tumour,  the  name 
originally  given  it  by  Sir  Astley  Cooper.  Abernethy,  from  the  resemblance  ofj 
the  section  in  some  cases  to  that  of  the  pancreas,  termed  it  the  Pancreatic 
Sarcoma.  Vidal  termed  it  partial  or  loibular  hypertrophy  of  the  mamma.  In 
this  country  it  is  most  commonly  termed  the  Simple  Adenoma.  The  term 
Adeno-fiProma  is,  however,  that  which  most  closely  describes  its  anatomica 
structure,  and  is  undoubtedly  the  best  (Vol.  I.,  p.  995,  Fig.  383).  When  th 
interstitial  tissue  is  either  embryonic  or  undergoing  one  of  the  prima 
modifications  which  embryonic  tissue  manifests  in  its  development  into  fibro 
tissue,  in  other  words,  when  it  corresponds  to  the  structure  characteristic  o; 
a sarcoma,  the  tumour  is  called  an  Adeno-sarcoma  (Vol.  I.,  jd.  995,  Fig.  384) 
and  when  stellate  cells  are  found,  and  the  tumour  yields  on  squeezing  a 
abundant  glairy  mucous  fluid,  it  is  often  termed  Adeno-myxo-sarcoma 
When  cysts  form  a marked  feature  in  the  gTowth,  it  is  commonly  termed 
Cysto-sarcoma  of  the  mamma,  but  other  terms  are  also  applied  to  it.  Thu: 
Brodie  termed  it  the  Sero-cystic  so/rcoma,  and  Paget  suggested  the  name  o 
GlanchdcLr  2Jroliferous  cysts.  The  term  Cysto-sarcoma  originally  suggested  b;; 
.1.  Midler  is  so  generally  adopted,  that  it  is,  perhaps,  most  convenient  t(| 
adhere  to  it  for  clinical  purposes,  therefore,  these  three  fonns  may  b| 
described  ; the  Adeno-fibroma,  Adeno-sarcoma,  and  Cysto-sarcoma,  remenu 
bering,  as  Billroth  says,  that  from  a purely  anatomical  point  of  view,  th| 
difference  between  these  forms  is  very  slight,  and  that  we  should  be  perfcctl 
justified  in  considering  the  Adeno-fibroma  as  the  initial  stage  of  the  oth 
forms. 

The  Adeno-fibroma  is  the  most  common  simple  tumour  of  the  breast, 
is  often  attributed  to  blows,  squeezes,  or  lacteal  irritation,  and  is  almo; 
invariably  met  with  in  young  women  under  thirty  years  of  age ; usually  i 
women  otherwise  healthy.  It  is  often  associated  with  the  hysterical  ten 
perament,  and  connected  with,  if  not  dependent  on,  uterine  irritation  au] 
sexual  excitement  of  an  irregular  kind.  This  tumour  is  generally  of  smaj 
size  when  first  perceived,  and  may  remain  stationary  for  many  years ; or 
may  slowly  increase,  and  at  last  attain  a considerable  bulk,  hi  other  cases 
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may  very  rapidly  grow  to  a great  size.  In  a case  on  Avliich  I operated  some 
I years  ago,  the  tnmonr  had  contimied  for  eighteen  years  about  the  size  of  a 
jb walnut,  but  in  the  course  of  six  months  it  increased  to  an  enormous  magni- 
|i  tude,  and  on  removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a small,  movable,  finely  nodulated 
i :;rt)wth,  attached  by  a pedicle  to  one  side  of  the  mammary  gland;  it  is  hard 
I ;i.nd  incompressible,  often  appears  isolated,  and  is  not  generally  painful,  but  in 
j inaemic  women  may  be  the  seat  of  intense  neuralgic  pain  ; it  increases  slowly, 
I vithout  discolouring  the  skin  or  becoming  attached  to  it,  and  is  frequently 
iiany  years  in  attaining  a moderate  size.  It  is  often  floating,  as  it  were,  in 
:he  substance  of  the  gland,  into  which  it  can  be  pushed  back.  This  tumour 
i-s  sometimes  mistaken  for  a cancerous  growth,  and  the  diagnosis  is  often  as 
j-lifficult  as  it  is  important,  though  in  many  cases  the  comparative  youth  of 
i he  patient,  the  mobility  of  the  mass,  the  absence  of  all  implication  of  the 
I . kin  and  glands,  and  its  accurately  circumscribed  character  will  indicate  its 
•me  nature.  Cysts  and  chronic  interstitial  inflammation  of  a lobule  are  often 
huistaken  for  adenoma,  and  in  many  cases  the  distinction  is  very  difficult, 
rihe  diagnosis  is  made  by  the  more  accurate  circumscription  of  the  flbro- 
l^idenoma,  and  by  its  being  usually  clearly  separable  from  the  mamma,  and  not 
onnected  with  the  nipple  by  a cord  of  duct  Avhicli  can  be  felt  on  drawing  the 
[rumour  away  fi’om  the  nipple  while  that  is  gently  held  between  the  Anger  and 
humb. 

On  examination  after  removal,  an  adenoma  appears  to  be  irregularly 
)bulated,  is  enclosed  in  a capsule  of  areolar  tissue,  and  its  cut  surface  is  found 

0 present  a bluish-  or  greyish-white  colour,  Avhich  after  exposure  to  the  air, 
["Ssumes  a rosy  tint ; and  on  pressure,  drops  of  a thick  mucous  or  serous  fluid 
•re  often  seen  to  exude.  On  examination  with  a lens,  its  foliated  structure  is 
[ften  very  apparent,  so  much  so,  that  it  has  been  compared  by  Yirchow  to  the 
(!Ction  of  a cabbage.  This  is  more  clearly  seen  after  it  has  been  a few  days 

1 spirit. 

Adeno-sarcoma. — An  adeno-ffbroma,  though  usually  very  chronic  in  its 
■'■ogress,  may  at  times  assume  extreme  rapidity  of  gi-owth,  so  as  to  simulate  a 
hft  cancer.  This  happens  usually  in  those  cases  in  which  the  tumour  has 
miained  in  a quiescent  state  from  an  eai’ly  period  up  to  about  the  middle  of 
•h.  In  cases  in  which  the  disease  developes  for  the  first  time  between  the 
res  of  35  and  40  it  may  grow  quickly  from  the  first.  In  these  cases  it  Avill 
.’OAV  with  extreme  rapidity,  attaining  in  a few  months  a size  equal  to  that  of 
cocoa-nut,  or  even  larger,  and  simulating  in  this  respect  the  progress  of  an 
icephaloid  tumour.  These  rapidly  growing  adeno-sarcomata  are  painless, 
id,  as  a rule,  however  large,  continue  perfectly  movable,  free  from  deep 
Ihesion,  or  from  glandular  implication ; the  skin  covering  them  is  healthy, 
inned,  and  unadherent,  the  nipple  projecting  usually  very  prominently. 
;ne  tumour  itself  will  be  felt  to  be  nodulated,  semi-elastic,  not  stony,  and 
'*vays  rounded  in  outline.  After  removal  its  section  is  lobulated  and  glisten- 
i;,  something  resembling  a mass  of  rice  or  sago-jelly,  often  having  cysts 
terspersed  through  its  substance. 

‘Painful  Mammary  Tumour. — It  occasionally  hapjicns  that  an  adeno- 
iroina  becomes  the  seat  of  very  severe  and  paroxysmal  neuralgic  pains, 
tended  with  very  considerable  cutaneous  sensibility,  and  it  has  then  been 
rmed  the  jjad/////  mammary  (amour.  This  condition  most  frequently  occurs 
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in  early  life,  and  in  women  of  an  irritaldc  and  delicate  constitution;  it  is 
commonly  associated  with  disorder  of  the  uterine  functions,  the  pain  increasing 
at  the  catamenial  periods. 

Treatment  of  Adeno-Fibroma  and  Adeno-sarcoma. — If  the  tumour 
be  firm  and  small,  and  shows  no  tendency  to  further  increase,  it  may  be  let 
alone,  unless  it  be  a source  of  mental  disquiet  to  the  patient.  If  it  assume 
the  form  of  the  painful  mammary  tumour,  tlie  treatment  must  have  special 
reference  to  the  removal  of  the  neuralgic  condition.  This  is  commonly  best 
effected  by  the  internal  administration  of  alteratives  and  tonics,  more  particu- 
larly the  preparations  of  iron  and  zinc,  with  cod-liver  oil  if  necessary ; and  by 
the  inunction  of  an  ointment  of  belladonna  or  aconite  into  the  affected  breast. 

In  many  cases  the  application  of  a few  leeches  from  time  to  time,  especially  in 
the  vicinity  of  the  axilla,  will  lessen  the  neuralgia  more  effectually.  If  these 
means  fail,  the  tumour  must  be  removed. 

Adeno-fibromata  are  said  to  have  occasionally  disappeared,  and  in  some 
instances  to  have  been  spontaneously  absorbed  after  marriage  or  during 
pregnancy.  The  internal  administration  of  Plummer’s  pill  and  the  compound 
decoction  of  aloes,  and  the  external  application  of  leeches,  followed  by  the 
inunction  of  iodide  of  lead  ointment,  and  the  employment  of  pressure,  either 
by  means  of  Ariiott’s  slack  air-cushion  or  by  Tanchou’s  plan,  are  said  also  to 
have  caused  the  absorption  of  these  tumours.  Tanchou’s  apparatus  consists 
of  a pad  to  which  a spiral  spring  is  attached,  and  which  being  compressed  by 
a proper  arrangement  of  bandages  across  the  chest,  will  keep  up  a steady  and 
continued  pressure  upon  the  tumour.  It  is  less  expensive  and  cumbersome 
than  the  air-compressor,  and  has  the  advantage,  that  it  can  be  used  in 
conjunction  with  absorbent  ointments,  which  cannot  be  used  with  the  air-bag,  :|| 
as  the  grease  entering  into  their  composition  destroys  the  mackintosh  cloth  of  i 
which  it  is  made.  I have  employed  this  kind  of  apparatus  in  solid  nodules  in  j 
the  breast  with  great  advantage.  It  is  probable,  however,  that  these  cases  i,? 
were  not  true  adenomata,  but  indurated  lobules  of  the  breast  due  to  chronic  | 
interstitial  inflammation,  a condition  which  was  formerly  not  clearly  dis-  ; 


tinguished  from  adenoma.  There  is  no  doubt  that  the  cases  of  so- 


cancer  cured  by  the  same  means,  were  also  in  reality  lobules  of  the  mamma 
indurated  by  chronic  inflammation.  |j; 

The  only  efficient  treatment  of  an  adeno-flbroma,  or  an  adeno-sarcoma,  is^  j 
its  removal  by  excision.  In  doing  this  it  is  not  necessary  to  remove  theMj 
whole  of  the  breast,  but  it  will  be  quite  sufficient  to  extirpate  the  tumourj^.) 
itself,  or  at  the  most  the  small  lobe  of  the  mammary  gland  connected  ^vith 
it.  This  may  always  be  done  without  difficulty  by  a single  incision.  In  thej 
majority  of  cases,  as  soon  as  the  capsule  surrounding  the  tumour  is  opened,  i 
can  be  shelled  out  without  further  use  of  the  knife.  There  are  usually  few 
vessels  to  tie.  In  removing  a tumour  of  this  kind,  there  are  two  littl 
practical  points  that  should  if  possible  be  attended  to.  1.  The  gland  shoul 
not  be  incised  through  its  whole  thickness,  so  as  to  open  up  the  areolar  be^ 
which  is  interposed  between  it  and  the  pectoral  muscle.  If  this  be  interfere 
with,  infiltration  of  blood  or  of  pus  into  it  may  occur,  and  deep  abscess  ran 
form  under  the  breast,  or  at  the  lower  edge  of  the  gland,  leading  to  vcr\  ^ 
troublesome  consequences.  2.  The  wound  must  not  be  tightly  closed,  aiu  r 
should  be  very  thoroughly  drained.  Unless  this  be  done,  the  discharges  ar( 
retained,  and  if  allowed  to  decompose,  burrowing  of  unhealthy  matter  iiih 
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the  snbmammaiT  areolar  tissue  'will  take  place,  leading  to  extensive  suppu- 
' ration  behind  the  mammaiy  gland,  often  of  a most  troublesome  and  tedious 
character. 

In  cases  of  adeno-sarcoma  'which  have  been  allowed  to  attain  a very  large 
'Size  before  removal,  it  will  generally  be  necessary  to  extirpate  the  whole  of  the 
mammary  gland,  which  will  be  found  either  involved  in  the  tumour,  or  in  an 
atrophied  but  otherwise  healthy  state.  It  is  surprising  with  what  ease  these 
tumoui-s  can  often  be  removed,  even  when  they  have  reached  some  pounds  in 
weight.  They  rarely  form  any  deep  attachments,  aud  adhere  to  the  skin  only 
when  the  tension  has  become  so  great  as  to  set  up  inflammation. 

Cysto-sarcoma. — These  tumours  are  composed  of  dense  white  lobulated 
or  foliated  structure,  resembling  that  of  the  adeno-flbroma.  This  mass  is 
^studded  throughout  with  a number  of  small  cysts,  varying  in  size  from  a pin’s- 
head  to  an  inch  aud  a half  in  diameter,  and  usually  containing  clear  fluid. 
The  larger  cysts  contain  lobulated,  branching,  intra-cystic  gTowths,  most 
commonly  sprouting  from  one  side  only,  and  forming  pedunculated  projections 
into  the  cavities.  These  intra-cystic  growths  are  not  always  present.  This 
form  of  tumour  is  usually  met  with  in  women  of  fr’om  thirty  to  thirty-five  years 
of  age,  and  is  often  attributed  to  injury.  It  occurs  most  fr-equently  in  women 
■who  have  borne  children,  and  is  possibly  a remote  consequence  of  some 
inflannnatory  process  occumng  during  lactation.  On  examining  a breast 
affected  in  this  way,  it  will  be  found  that  the  tumour  is  hard,  heavy,  and 


' iolid  to  the  feel  ; on  careful  examination,  however,  its  surface  may  be  felt 
I 0 be  finely  nodulated  ; and,  occasionally,  a larger  cyst  than  usual,  recog- 
i nzed  by  its  elastic  feel  and  globular  shape,  may  be  found  projcctiim. 
I The  disease  is  slow  in  its  growth,  and  does  not  implicate  the  adjacent 
Cutaneous  or  areolar  structures  ; hence,  the  tumour  is  movable  on  the  pectoral 
nusdes,  and  the  skin  is  unattached  to  it.  The  axillary  glands,  also,  are  not 
ailarged.  The  nipple  will  usually  be  found  to  be  normal  in  its  shape,  and 
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not  depressed.  If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressure  of  * 
the  intra-cystic  growth  causes  inflammation  and  ulceration  of  its  capsule,  this  ■ , 
may  at  last  be  perforated,  and  a fungous  mass  will  sjjrout  fbrough  it,  ])i-esent-  ,■ , 
ing  many  of  the  ordinary  symptoms  of  a malignant  growth  ; being  irregulai’,  i , 
dark-coloured,  bleeding  readily,  and  increasing  rapidly  in  size.  When  such  j 
changes  as  these  have  taken  place,  the  tumour  assumes  a formidable  cliaracter,  | 
and  will  rapidly  prove  fatal  by  exhaustion.  A eysto-sarcoma  may  attain  an  ! j, 
immense  magnitude  and  weight.  They  have  been  met  with  of  six,  eight,  or  !'■( 
even  twelve  pounds  weight  ; but  by  far  the  largest  is  one  described  hy  | 1 
Velpeau,  which  weighed  forty  pounds.  1 

The  eventual  development  of  fimgating sarcomatous  tissue  in  these  tumours  !;r 
must  not  be  overlooked.  A tumour  of  this  kind  may  remain  benign  for  many  i * 
years,  and  remain  so  generally  throughout  the  greater  portion  of  its  structure ; 
yet  after  removal  soft  sarcomatous  masses  may  be  found  sprouting  up  into  t 
some  of  the  cysts.  In  the  case  from  which  the  drawings  (Figs.  773,  774)  | 

were  taken,  the  tumour  had  existed  for  more  than  twenty  years  before  j 
removal,  having  commenced  at  the  age  of  twenty-eight ; but  after  extii^pation  J 


Fig.  773. — Ulcerated  Cystic  Tumour 
of  Breast,  of  20  years’  duration. 


Fig.  774. — Tire  same  Cystic  Tumour,  six  montlis 
later,  witli  fuugating  sarcomatous  gi'owtli. 


soft  fungating  growths  were  found  at  the  bottom  of  some  of  the  cysts.  The 
constitution  was  uncontaminated  throughout. 

There  is  no  Treatment  for  these  tumours  but  early  and  complete  removal. 
If  taken  early  enough,  the  mamma  can  usually  be  saved,  but  when  the  gro^vth 
has  passed  a certain  size,  this  is  no  longer  possible. 

Sarcomata  of  the  Breast. — The  mammary  gland  or  its  immediate 
neighbourhood  is  a frequent  seat  of  sarcoma.  By  far  the  most  common  form 
met  with  is  the  spindle-celled  sarcoma,  usually  of  the  large-celled  type. 
Sometimes  the  firmer  forms  of  spindle-celled  sarcoma,  with  small  cells  and  a 
varying  amount  of  fibrous  stroma — the  old  recurrent  fibroid — is  met  with  in 
this  region.  Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-ccllcd 
sarcoma,  are  also  met  with  in  this  region,  but  are  all  rare.  The  structure  of 
these  various  forms  of  sarcoma  has  already  been  fully  described  in  the  Chapter 
on  Tumours  (Vol.  I.,  90G). 

Most  sarcomata  of  the  breast  are  distinctly  encapsuled  by  a layer  of  fibrous 
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ill'  :issue  in  the  early  stages  of  their  growth,  but  later  on  they  tend  to  spread 
beyond  this,  and  inhltrate  the  snrronnding  structures. 

§1  Sarcomata  are  ditlicult  to  distinguish  from  the  softer  forms  of  adeno-fihroma, 
lM:..ind  are  practically  indistinguishable  from  the  iideno-sarcomata  till  after 
||;  removal.  Usually,  they  develop  in  women  after  thirty.  They  form  soft, 
elastic  tumours,  smooth  011  the  surface,  and  uniformly  rounded  or  oval  in 
m eutliue.  They  may  he  deejily  buried  in  the  substance  of  the  gland,  but  more 
« recpiently  they  are  situated  at  one  side.  They  are  painless  and  movable  over 
he  pectoralis  major  until  they  have  reached  a considerable  size,  and  they 
diow  no  tendency  to  infect  the  lymphatic  glands. 

Sarcomata  here,  as  elsewhere,  may  develop  cysts  in  their  substance  from 
ioftenintr  or  from  haemorrhage.  These  accidental  cavities  must  not  be  con- 
dninded  with  the  cysts  of  a cysto-sarcoma.  Sometimes  the  whole  tumour 
aiay  be  so  soft  as  to  be  indistinguishable  from  a collection  of  fluid.  In  a case 
A this  kind  under  my  care  a small  puncture  was  made  ; nothing  but  blood 
1 'Escaped,  and  in  a few  weeks  a fungating  sarcomatous  growth  protruded  from 
lie  opening.  The  breast  was  removed,  and  the  growth  was  found  to  be  an 
exceedingly  soft  sarcoma,  the  structure  of  which  was  to  a great  extent,  broken 
; lown  by  hremorrhage.  These  tumours  present  the  most  tj'pical  examples  of 
•eciuTcnt  sarcomata.  It  may  be  stated  broadly  that  the  softer  the  sarcoma 
lie  more  rapidly  wiU  it  recur.  In  one  case,  in  which  I removed  a very  large 
iuniour  of  this  kind,  weighing  about  four  pounds,  with  the  whole  of  the 
I nvolved  and  atrophied  mammary  gland,  from  a lady  forty  years  of  age  in 
tS51),recun-ence  took  place  in  1801,  and  again  in  1808,  1804,  1805,  and  1808. 

; The  recuiTcnt  tumours  were  developed  at  some  little  distance  from  the  original 
licatrix,  and  proved  on  careful  examination  to  be  sarcomatous.  The  general 
lealth  continued  perfectly  good  throughout,  and  there  was  no  infection  of  the 
;;  ymphatic  glands.  She  died  of  paralysis  some  years  after  the  last  operation, 
[i.n  these  cases  this  absence  of  all  glandular  implication  or  of  constitutional 
;iffection  from  secondary  growths  in  the  viscera  will  indicate  the  benign 
•haracter  of  the  disease ; the  peculiar  local  malignancy  not  being  associated 
.vith  any  tendency  to  general  infection.  In  such  cases  as  these  the  tendency 

0 recuri’ence  will  often  gradually  wear  itself  out,  and  after  several  operations 
lave  been  performed  at  intervals  of  months,  or  a year  or  two,  the  disease  will 
lease  to  be  reproduced,  and  a cure  will  be  thus  established.  The  result  is  not, 
lowever,  always  so  favourable.  Instances  are  not  wanting  in  which  the 
tendency  to  local  reproduction  of  the  sarcoma  has  been  so  active  that  it  out- 
.’an  all  possibility  of  complete  extirpation,  and  eventually  destroyed  the  patient. 
Moreover,  whenever  a sarcoma  is  not  only  exceedingly  rapid  in  its  growth, 
ait  recurs  after  removal,  suspicions  of  general  malignancy  not  unnaturall}" 
irise,  as  two  of  the  most  frequent  and  important  elements  of  such  a condition, 
ixuberaiit  vegetative  activity  and  local  return,  exist.  In  a case  under  my  care 

1 few  years  ago,  1 removed  a sarcoma  about  the  size  of  a hen’s  egg  from  the 
mamma  of  a middle-aged  unmaiTied  lady.  The  tumour  was  distinctly  eiicap- 
mled,  and  was  easily  dissected  out.  It  was  soft  in  structure,  and  yielded  a 
,'Iaiiy  fluid  from  the  cut  surface,  and  was  composed  of  large  oval  and  spindle- 
shaped  cells  with  scarcely  any  intercellular  substance.  A few  months  after 
live  small  soft  tumours  sprang  up  around  the  cicatrix.  The  whole  breast  was 
then  removed,  but  the  patient  died  a year  afterwards  from  a large  secondary 
growth  implicating  the  sternum. 
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The  Diagnosis  of  sarcoma  of  tlie  mamma  from  tlie  softer  forms  of  adeiio- 
fibroma  and  adeiio-sarcoma,  is  not  possible  in  many  cases  befoi-e  removal.  It 
may  be  suspected  when  tlie  tumour  is  uniform  in  outline,  free  from  lobulation, 
of  rapid  growth,  and  commences  after  the  age  of  thirty-five.  From  cancer  it 
is  distinguished  by  its  softness,  its  more  rapid  growth,  its  more  definite  cir- 
cumscription, and  the  absence  of  glandular  affection  and  of  retraction  of  the 
nipple.  Should  the  sarcoma  from  the  first  infiltrate  the  surrounding  tissues, 
the  diagnosis  becomes  much  more  difficult,  as  the  groivth  closely  resembles 
some  of  the  softer  forms  of  cancer. 

The  Treatment  of  sarcoma  of  the  breast  is  early  and  free  removal.  Nothing 
else  can  be  of  the  slightest  use.  Before  commencing  the  operation  it  is  well 
to  obtain  the  patient’s  consent  to  complete  removal  of  the  breast  if  necessary. 
The  tumour  may  then  be  exposed  and  dissected  out.  If  it  be  firm  and 
distinctly  encapsuled,  it  may  be  removed  without  taking  away  the  whole 
mamma,  the  capsule,  if  possible,  being  removed  with  it ; but  should  it  be  soft, 
ill-defined,  very  vascular,  it  is  safer  to  remove  the  whole  gland  at  the  same 
time.  Should  recurrence  take  place,  the  breast  must  be  fully  removed,  and 
the  operation  may  be  repeated  as  often  as  local  recurrence  takes  place,  so  long 
as  there  is  no  evidence  of  secondary  gTOwths  in  the  viscera. 

Sanguineous  Cysts  are  occasionally  met  with  in  the  mamma.  These  are 
of  various  kinds.  As  before  stated,  retention-cysts  with  papillary  growths 
within  them  may  become  fiUed  with  blood,  wliich  may  be  squeezed  from  the 
nipple  by  pressure  on  the  tumour.  Yery  soft  sarcomata  also  may  be  so  broken 
down  by  hgemorrhage  into  their  substance  as  to  be  mistaken  for  blood-cysts. 
A peculiar  form  of  cancer  to  be  subsequently  described,  in  which  it  seems  to 
arise  rather  from  the  ducts  than  the  acini,  may  also  present  numerous  cysts 
filled  with  blood.  Lastly,  any  form  of  cyst  may  become  fiUed  with  blood  as 
the  result  of  an  injury. 

Fcetal  Remains  have,  in  some  rare  cases,  been  met  with  in  the  breast ; 
these,  however,  are  rather  matters  of  pathological  curiosity  than  of  practical 
importance. 

CANCEB  OP  THE  BREAST. 

Glandular  cancer,  that  is  to  say,  cancer  the  cells  of  which  belong  to  the  type 
of  glandular  or  spheroidal  epithelium,  is  the  form  commonly  observed  in  the 
mamma.  Its  three  varieties,  sciri’hus,  encephaloid,  and  colloid,  are  met  with, 
but  the  first  occurs  Avith  far  greater  frequency  than  any  of  the  other  forms. 
The  encephaloid  form  of  the  disease  occurs  with  some  frequency  ; but  colloid  is 
very  rare.  Cancer  of  the  breast,  whatever  form  it  assume,  is  invariably 
primary  : it  may  affect  one  lobe  only  or  be  infiltrated  into  the  Avhole  gland, 
and  it  may  commence  in  or  immediately  beneath  the  nipple,  or  so  early  affect 
the  skin  and  spread  so  vddely  in  it  as  to  appear  to  have  originated  in  that 
structure.  Most  fi’equently  one  breast  only  is  affected,  but  in  some  cases  both 
are  implicated. 

SciiiiiHUS. — Scirrhus  is  the  form  of  cancer  which  is  commonly  met  with  in 
the  breast.  It  may  occur  in  several  ways  : either  affecting  the  nijAple,  impli- 
cating the  skin,  primarily  develoiAing  in  the  form  of  an  intra-mammary 
tumour,  or  infiltrating  the  whole  substance  of  the  organ.  It  most  commonly 
commences  as  a circumscribed  tumour  of  small  size,  at  first  perhaps  smooth 
and  round,  hard  and  indolent  in  its  character,  Avith  little  or  no  pain  ; it  is 
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i readily  movable,  may  be  situated  in  one  lobe,  and  is  attached  perhaps  to  the 
I rest  of  the  j^land  by  a distinct  pedicle.  As  it  increases  in  size,  it  becomes 
hard,  knobbed,  and  irregnlar,  perhaps  presenting  a finely  granular  feel,  and 
becoming  fixed  to  the  gland  and  subjacent  parts.  When  the  disease  begins  as 
■ scirrhous  infiltration  of  the  breast,  the  mass  is  from  the  first  hard,  nigged, 
irregnlar,  nodulated,  and  heavy  ; often  somewhat  square  in  shape,  and  early 
accompanied  by  adhesions  to  the  skin  and  the  subjacent  parts.  In  other 
cases,  the  development  of  the  scirrhous  mass  is  accompanied  by  a correspond- 
ing atrophy  of  the  mammaiy  gland,  which  becomes  shrivelled  and  disappears 
entirely.  In  some  instances,  rather  large  cysts  may  form  in  connection  with 
the  scinlions  mass.  In  a woman,  whose  breast  I once  removed  for  what  was 
supposed  to  be  cystic  sarcoma,  but  which  proved  after  the  operation  to  be  a 
scirrhous  tumour,  the  mass  contained  several  cysts  as  large  as  cherries,  filled 
ivith  dark  or  greenish  fluid,  and  projecting  from  its  surface  ; and  in  a lady 
under  my  care  for  sciiThns  of  the  breast,  a tmnour  as  large  as  a pigeon’s  egg, 
i|,  containing  sanguinolent  fluid,  formed  on  the  surface  of  the  tumour. 

As  the  swelling  increases  in  size,  it  has  a tendency  to  be  more  fixed  to  the 
B subjacent  parts,  becoming  adlierent  to  the  pectoral  muscles  and  incorporated 
with  the  areolar  tissue  at  the  border  of  the  axilla.  The  tumour  also  begins  to 
form  a distinct  external  projection,  and  becomes  more  irregular  in  shape  ; it  is 
j r the  seat  of  severe  pain,  more  particularly  at  night ; and  is  in  some  cases 
covered  by  a plexus  of  blue  and  dilated  veins.  The  ordinary  symptoms  of 
cancerous  cachexy  now  appear,  and  the  disease  then  makes  still  more  rapid 

8 progress. 

The  tumour  may  in  some  cases  remain  for  a great  length  of  time  without 
implicating  the  Skin ; but  most  commonly,  after  it  has  existed  for  a few 
months,  this  tissue  becomes  more  or  less  involved.  Instead  of  being  loose  and 
movable  over  the  surface  of  the  cancer,  it  will  be  found,  on  being  pinched  up 
)etween  the  fingers,  to  dimple  at  one  part,  where  it  may  be  felt  to  be  attached 
py  a kind  of  cord-like  process  to  the  tumour  beneath  it.  After  a time,  that 
oortion  of  the  skin  which  first  became  fixed  in  this  way  acquires  a reddish  or 
•ourplish  colour,  and  is  covered  with  thin  scaly  epidermic  desquamations,  and 
oecomes  permeated  by  a number  of  small  ramifying  vessels.  A crack  or  fissure 
■eventually  foims  in  this  ; a small  exudation  of  serous  fluid  takes  place, 
vhich  dries  into  a scab  ; under  this,  ulceration  sets  in,  which  speedily  assumes 
he  ordinary  characters  of  a scinhous  ulcer,  having  hard,  elevated,  and  everted 
3dges,  a gre}ish-green  or  foul  surface,  and  discharging  a quantity  of  very  fetid 
'I  ms.  In  some  cases  ulceration  may  take  place  at  several  points,  and  thus  the 
.vhole  surface  of  the  breast  becomes  converted  into  one  immense  chasm,  which 
nay  extend  even  up  into  the  axilla. 

The  skin,  when  affected,  often  assumes  a red,  glazed,  hard,  and  brawny 
haracter,  being  shining,  and  as  if  greasy  upon  the  surface,  having  its  pores 
unlarged,  and  enveloping  the  side  of  the  chest  in  a kind  of  stiff  solid  casing, 
uttended  usually  by  much  pain,  considerable  oedema  of  the  aim,  and  an 
aggravated  form  of  constitutional  cachexy  : ulceration  at  last  takes  place  in 
his  hardened  mass,  and  then  speedily  destroys  the  patient.  In  other  cases, 
he  cancerous  development  seems  to  expend  its  energy  chiefly  upon  the 
mtaneous  structures.  The  tumour  of  the  gland  is  small,  atrophic,  and 
mplicates  the  nipple.  The  cancerous  infiltration  rapidly  spreads  into 
ho  siiiTounding  integument,  which  becomes  early  coutaminated,  assuming 
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a liarcl,  leathery  character,  or  feeling  brawny  and  infiltrated;  often  without 
discoloration,  but  presenting  a hypertrophied  a]jpearance,  the  ]jores  being 
enlarged,  and  the  interspaces  between  them  increased.  In  other  cases,  the 
infiltrated  skin  assumes  a brownish  or  purplish  coloiii-,  and  is  covered  by 
rough  desquamating  crusts,  so  as  to  resemhle  the  bark  of  an  old  tree.  This 
diseased  state  of  the  integuments  will  extend  very  widely,  without  ulceration 
or  further  development  of  the  tumour  situated  in  the  gland.  I have  in  this 
way  seen  the  integuments  of  the  whole  front  of  the  chest,  from  tlie  clavicles 
to  below  the  mammae,  and  from  one  axilla  to  the  other,  infiltrated,  hard,  and 
leathery,  of  a brownish-red  colour,  forming  a stiff  cuii-ass,  as  it  were,  but  with- 
out ulceration.  This  condition  is 
very  chronic  ; and  it  is  remarkable 
that  in  it  the  axillary  glands  are  not 
infiltrated,  or  the  constitution  ren- 
dered cachectic,  at  nearly  so  early  a 
period  as  when  the  disease  more 
extensively  implicates  the  mammaiy 
gland. 

Another  way  in  which  the  skin 
becomes  involved  is  by  the  forma- 
tion of  a scirrhous  tubercle  or 
nodule  in  it  towards  the  outer  or 
axillary  border  of  the  mamma,  the 
gland  beneath  being  implicated  to 
but  a limited  extent.  It  is  probable 
that  in  these  cases  the  disease  com- 
mences in  an  outlying  lobule  of  the 
gland  situated  immediately  beneath 
the  skin.  Occasionally  small  isolated 
tubercles  spring  up  in  the  skin, 
around  the  spot  first  implicated. 
They  are  of  a reddish-brown  colour, 

Fig.  775.— Ulcerating  Scirrhous  Cancer  of  Breast.  slightly  clcVated,  SmOOtll  Oil  the 

surface,  and  very  hard.  By  the 
coalescence  of  these  the  condition  above  described  of  wide-spreading  impli- 
cation of  the  skin  may  arise. 

The  Pain  is  in  many  cases  but  trifling  in  the  early  stages  of  the  affection ; 
so  much  so,  indeed,  that  it  is  the  tumour,  often  accidentally  noticed,  that  firet 
excites  alarm  ; as  it  increases,  however,  the  suffering  becomes  severe,  more 
particularly  at  night,  is  greatly  aggravated  by  handling  the  diseased  mass, 
and  chiefly  extends  up  to  the  shoulder  and  down  the  arm.  The  pain  usually 
becomes  most  severe  about  the  time  when  the  skin  is  first  implicated  ; but,  as 
the  cutaneous  infiltration  goes  on,  it  gradually  lessens,  owing  probably  to  the 
destruction  of  the  cutaneous  nerves. 

Retraction  of  the  Nipple  commonly  commences  about  the  same  time 
that  the  skin  is  implicated.  It  is  most  marked  in  the  atrophic  fonns  of 
scirrhus.  It  is  due  to  the  shrinking  and  contraction  of  the  older  parts  of  the 
growth,  which  forms  so  characteristic  a feature  of  scirrhus  (Yol.  I.,  p.  10i^4). 
As  this  takes  place  the  ducts  passing  from  the  affected  part  of  the  gland  to  the 
nipple  become  dragged  upon.  The  depression  may  be  at  the  same  time 
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ncreased  by  the  projection  forwards  of  the  general  mass  of  the  breast,  so  that 
the  nii)ple  may  become  completely  buried.  This  sign  has  received  more  im- 
portance than  it  deserves  in  connection  with  cancer,  as  it  does  not  occur  in  all 
cases  of  malignant  disease,  and  is  occasionally  met  with  in  simple  mammary 
tumours. 

The  Axillary  Glands  usually  become  enlarged  early  in  the  disease,  and 
may  attain  a greater  size  than  that  of  the  original  tumour  ; and  on  close 
examination  a kind  of  indurated  cord  may  in  some  cases  be  felt  extending 
■in  the  course  of  the  lymphatic  vessels,  from  the  edge  of  the  pectoral  muscle 
to  the  axilla.  After  a time,  the  supraclavicular  glands  may  likewise  become 
implicated.  In  fact,  the  whole  of  the  glandular  structures  in  the  vicinity  of 
the  shoulder  undergo  cancerous  infiltration.  When  this  is  the  case,  the 
pressure  upon  the  axillary  vein  may  occasion  oedema  of  the  arm  and  hand. 
The  glandular  infiltration  usually  increases  rapidly  after  the  skin  has  become 
implicated.  In  some  cases,  when  the  glands  become  affected,  the  chief  viru- 
i.  lence  of  the  disease  appears  to  expend  itself  upon  them  ; the  tumour  of  the 
breast  ceasing  to  enlarge,  or  even  wasting,  whilst  the  secondary  glandular 
deposits  in  the  axilla  become  greatly  developed.  It  is  probably  in  this  way 
that  the  supposed  cases  of  primary  scirrhus  of  the  axillary  glands  have 
arisen. 

As  the  scirrhus  extends  it  may  gradually  implicate  the  subjacent  muscles, 
areolar  tissue,  the  ribs,  and  at  last  the  pleura,  giving  rise  eventually  to  hydro- 
thorax. 

After  the  affection  of  the  lymphatic  glands,  secondary  growths  make  their 
appearance  in  the  Viscera  and  other  parts  of  the  body.  The  period  at 
which  this  takes  place  varies  in  different  cases.  As  a rule  it  may  be  stated  that 
the  softer  the  tumour  and  the  younger  the  patient  the  earlier  will  the  viscera  be 
implicated.  The  most  common  seat  of  the  visceral  tumours  is  the  liver ; after 
that,  but  at  a considerable  interval,  comes  the  lung  and  then  the  bones.  In 
the  brain,  kidneys  and  other  organs  secondary  growths  are  occasionally  met 
with,  but  are  less  common.  Among  the  bones,  the  femur,  the  ribs  and  the 
vertebrfe  are  perhaps  the  most  frequently  affected.  In  the  last  situation 
it  causes  death  by  development  of  angular  curvature,  with  pressure  on  the 
;3pinal  cord.  In  the  long  bones  it  gives  rise  to  spontaneous  fracture. 

The  Constitutional  Cachexy  is,  in  the  majority  of  cases,  not  present  till 
after  ulceration  has  taken  place  or  secondary  growths  have  formed  in  the 
interaal  organs.  In  fact,  in  a very  large  proportion  of  cases  the  patient  has 
enjoyed  exceptionally  good  health,  and  appears  perfectly  healthy  in  other 
respects  at  the  time  the  tumour  is  first  discovered,  and  may  remain  so  till  it 
has  made  considerable  progress.  The  implication  of  the  skin  is  usuallv  an 
epoch  of  peculiar  importance  in  scirrhus  of  the  breast,  as  it  is  at  this  period 
■that  the  pain  increases,  the  lymphatic  glands  become  infected,  and  the  consti- 
nitiori  becomes  distinctly  2)oisoned. 

Duration. — The  duration  of  life  after  the  occurrence  of  scii-rhus  of  the 
breast  varies  greatly  ; so  much  so,  that  the  disease  may  be  considered  as 
assuming  an  acute  and  a chronic  form.  The  acute  variety  occurs  iwincipally 
in  ruddy  and  pletlioric  women,  and  commonly  proves  fatal  in  a few  months. 
In  those  who  are  of  a more  feeble  and  delicate  constitution,  the  disease,  as  a 
general  rule,  hikes  a slower  course.  Sir  A.  Cooper  states  that  the  disease,  on 
in  average,  is  from  two  to  three  years  in  growing,  and  from  six  months  to  two 
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years  in  destroying  life  after  being  fully  formed.  In  this  estimate,  ’which  is 
probably  cori-ect,  Walshc  agrees.  Paget  states  that  tlie  average  dm-ation  of 
life  in  cases  in  Avhich  the  disease  is  allowed  to  rim  jts  course  Avithout 
operation  is  four  years  ; but  the  statistics  of  Sibley  and  Von  AViniwartcr  give 
a period  of  only  from  thirty-two  to  thirty-three  months.  "Jdie  average  duration 
of  life  in  cancer  of  the  breast  may  therefore  probably  be  estimated  at  about 
three  years.  As  a general  rule,  the  progress  of  scirrhus  is  slower  in  old  people, 
in  whom  it  occasionally  gives  rise  to  a kind  of  atrophy  of  the  breast,  with 
shrinking  of  the  tumour.  There  are  many  instances  on  record,  in  which 
cancer  of  the  breast  is  said  to  have  existed  for  a far  longer  period  than  this ; 
for  ten,  tweh’’e,  or  even  twenty-five  years,  but  there  must  always  be  a doubt  as 
to  the  correctness  of  the  diagnosis  in  such  cases. 

Pathological  Structure. — After  removal,  scirrhus  of  the  mamma  presents 
considerable  variety  in  appearance.  In  the  majority  of  instances  it  occurs  as 
a peculiarly  hard,  knobbed,  and  irregular  mass,  creaking  under  the  knife,  when 
cut,  and  presenting  on  section  a greyish  or  bluish-grey,  semi-transparent 
surface,  traA^ersed  in  various  directions  by  bands  of  a more  opaque  character, 
and  exuding  on  pressure  a thin  milky  juice.  The  section  has  been  very  aptly 
comjiared  to  that  of  an  unripe  pear.  In  all  slow-growing  hard  cancers  the 
cut  surface  becomes  distinctly  concave,  a peculiarity  which  distinguishes 
them  from  all  other  tumours.  In  soft  cancers  this  feature  is  wanting. 
In  many  specimens  masses  of  an  opaque  appearance  and  yellowish  tint 
may  be  seen  in  the  midst  of  the  tumour.  These  are  the  result  of  fatty 
degeneration  of  the  scirrhous  structure.  In  other  cases,  again,  on  pressing 
the  tumnur,  small  drops  of  a thick  creamy  fluid  Avill  appear  to  exude  at 
various  points.  This  seems  to  be  the  inspissated  and  altered  secretion  of 
the  gland  retained  in  the  ducts.  Cysts  are  occasionally,  though  rarely, 
met  Avith  in  scirrhus  of  the  breast  ; these  are  usually  small,  and  contain  clear 
fluid,  being  deeply  imbedded  in  the  substance  of  the  tumour  ; in  other  cases 
they  may  be  large  and  globular,  and  filled  with  a bloody  or  dark-green  liquid. 
The  microscopical  characters  of  scirrhus  of  the  breast  are  such  as  are  repre- 
sented in  Figs.  398  and  399,  Yol.  I. 

Excephaloid. — Formerly,  when  all  soft  sarcomata  were  classed  as  cancers, 
encephaloid  of  the  breast  was  described  as  a disease  of  moderately  frequent 
occurrence.  Noav  that  the  term  is  strictly  limited  to  the  softer  and  more 
rapidly  growing  forms  of  glandular  cancer  the  disease  cannot  be  said  to  be 
common.  No  sharp  line  can  be  drawn  between  scirrhus  and  encephaloid ; 
what  one  Surgeon  would  term  a soft  form  of  scindius  another  would  class  as 
encephaloid.  Pathologically  the  difference  between  the  two  forms  consists  in 
the  relative  proportion  of  the  stroma  and  cells.  The  greater  the  projDOition 
of  stroma,  the  harder  the  tumour.  In  the  softer  forms  the  cells  are,  as  a rule, 
larger.  (Fig.  400,  Yol.  I.,  p.  1020.) 

Soft  glandular  cancer  usually  begins  deeply  in  the  substance  of  the  breast 
as  a soft  globular  tumour,  Avhich  rapidly  increases  in  bulk  and  infiltrates  the 
Avhole  gland  ; the  integuments  covering  it  are  not  at  first  adherent,  but  are 
usually  pushed  before  it,  and  speedily  become  permeated  by  a largely  ramified 
netAA'ork  of  veins.  In  some  cases  I haA’e  seen  the  integuments,  early  in  the 
disease,  oedematous  and  inflamed,  so  as  to  mask  the  subjacent  tumour.  The 
mass  at  first  feels  as  if  composed  of  seA'ei’al  soft  and  rounded  tumours,  Avhich 
may  communicate  an  obscurely  fluctuating  sensation,  perhajis  causihg  the 
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Surgeon  to  mistake  the  growth  for  a cystic  formation  or  an  abscess  ; with 
which  it  is  especially  apt  to  be  coiitouudecl  in  those  cases  (rare,  it  is  tine)  in 
which  the  skin  is  inflamed  and  cedematons.  The  ba-east  now  ra])idly  assumes 
a very  prominent  and  conical  form  ; the  skin  covering  it  at  its  most  projecting 
part  becomes  thinned  and  reddened,  and  at  last  gives  way,  leaving  a large 
circular  ulcer,  from  which  a fungous  mass  of  greyish  or  reddish-brown  colour 
speedily  sprouts  up,  with  a good  deal  of  discharge  of  a foul,  bloody,  and 
offensive  chai-acter.  From  this,  disintegrated  masses  arc  occasionally  detached 
by  slomrhiufr-  Implication  of  the  glandular  structures  in  the  vicinity  of  the 
tumour,  followed  by  constitutional  cachexy,  occims  in  this  as  in  scirrhus  of  the 
breast,  but  somewhat  earlier.  The  progi’ess  of  the  disease  is  always  extremely 
rapid,  especially  in  patients  below  middle  life  and  otherwise  health3^ 

Colloid  of  " the  breast  is  of  v^ery  rare  occurrence.  Most  commonly  only  a 
part  of  the  tumour  has  undergone  degeneration,  the  remainder  presenting  the 
ordinary  appearances  of  soft  or  hard  glandular  cancer.  I have  during  the 
last  few  years  removed  two  very  typical  specimens  of  this  form  of  cancer.  In 
both  cases  the  patients  were  past  middle  life.  The  peculiar  feature  in  each 
case  was  that  though  the  tumour  had  implicated  the  skin  and  formed  a 
prominence  about  an  inch  and  a half  in  diameter  and  projecting  nearly 
an  inch  above  the  surface,  no  deep  ulceration  had  taken  place,  nor  were  the 
glands  affected.  A section  of  the  breast  showed,  in  the  greater  part  of  the 
tumour  a coarse  alveolar  structure,  the  alveoli  being  distended  with  colloid 
matter.  The  growing  margin  of  the  tumour-  presented  the  ordinary  appearance 
of  a rather  soft  scirrhous  cancer,  and  between  this  and  the  colloid  part  every 
intermediate  gradation  was  recognizable.  The  nature  of  the  growths  was 
confii-med  by  microscopic  examination. 

Duct-Cancer.  Villous  Cancer. — Under  these  names  has  been  described 
a rare  form  of  tumour  which  infiltrates  surrounding  parts,  infects  the  glands, 
and  generalizes  like  an  ordinary  cancer.  Its  structure  has  been  very  fully 
described  by  Cornil  and  Ranvier.  To  the  naked  eye  it  may  resemble  encepha- 
. loid  cancer,  and  its  section  yields  an  abundant  milky  juice,  but  it  differs  from 
ordinary  cancer  in  presenting  numerous  small  cysts,  some  only  just  visible 

• to  the  naked  eye,  and  others  an  eighth  of  an  inch,  or  even  more  in  diameter. 
In  some  specimens  these  cysts  are  filled  with  blood.  Microscopic  examination 

• shows  it  to  be  composed  of  a well-formed  fibrous  stroma,  containing  spaces 
lined  with  an  epithelium  tending  to  assume  a columnar  form.  Delicate  viUous 
processes  covered  with  epithelium  project  from  this  stroma  into  the  spaces. 
These  villi  contain  loops  of  delicate  capillary  v’-essels  which  yield  the  blood  so 
often  found  filling  the  spaces.  According  to  Cornil  and  Ranvier  the  greater 
part  of  the  small  cysts  can  be  clearly  recognized  as  dilated  galactopherous 
ducts,  and  they  are  of  ojiinion  that  these  tumours  are  malignant  growths 

• springing  from  these  structures.  As  before  pointed  out,  villous  growths  may 
: form  in  simple  glandular  cysts,  and  these  may  bear  the  same  relation  to  vdllous 

cancer  that  the  simple  papillary  polypus  of  the  rectum  does  to  columnar 
epithelioma.  When  these  tumours  affect  the  lymphatic  glands  the  secondary 
growths  present  the  same  structure  as  the  primary. 

Causes  of  Cancer  of  the  Breast.  — These  are  usually  extremely 
oVjscure. 

Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence  on  the 
occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known,  almost 
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entirely  confined  to  women  ; yet  instances  of  this  affection  in  the  male 
breast  occasionally  occur.  Its  peculiar  frequency  in  the  female  may  possibly 
be  connected  with  the  great  and  sudden  alternations  of  the  functional 
activity  of  the  breast  in  women.  The  diangcs  impressed  upon  this  organ  at 
puberty  and  during  pregnancy,  the  various  alternations  which  it  undergoes,  the 
inflammatory  affections  to  which  it  is  subject  during  laetcation,  the  fre(iuent 
irritation  to  which  it  is  exposed  by  symjiathizing  with  uterine  derangement 
and  the  diminution  in  its  vital  activity  that  takes  place  at  the  change” of  life,’ 
are  sufficient  to  explain  the  great  liability  of  this  organ  to  disease  generally’; 
and  may  not  improbably  give  a clue  to  the  reason  why  it  is  peculiarly  the  seat 
of  cancer  in  women. 

The  age  at  which  cancer  of  the  breast  most  frequently  occurs  is 
between  the  thirtieth  and  fiftieth  years.  According  to  Birkett,  it  is  most  com- 
monly met  with  between  the  ages  of  forty-five  and  fifty— a period  of  life  that 
is  popularly  looked  upon  as  specially  obnoxious  to  this  malady.  At  these 
ages,  cancer  of  the  breast  usually  affects  the  form  of  scinhus.  'When  it  occurs, 
as  it  very  rarely  does,  in  early  life,  it  more  frequently  assumes  the  encephaloid 
character.  I have,  however,  removed  a scirrhous  breast  from  an  unmarried 
woman  twenty-three  years  of  age.  In  elderly  women  also,  scirrhus  is  the 
prevalent  form  ; though  I have  seen  several  instances  of  encephaloid  at  an 
advanced  period  of  life,  one  case  in  a woman  upwards  of  seventy  years  of  age. 
Indeed,  cancer  in  either  form  may  affect  this  organ  up  to  the  latest  period  to 
which  life  is  prolonged.  Married  women  are  said  to  be  more  liable  than 
single  ones  to  cancer  of  the  breast ; it  may,  however,  fairly  be  doubted  whether 
they  are  proportionately  so  ; and  it'  is  a common  belief,  founded,  I think,  in 
some  degree  on  truth,  that  the  disease  is  most  common  in  women  who  have 
not  borne  children. 

Injuries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &c.,  are  com- 
monly referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes  of  cancer. 
That  they  might  be  so  in  constitutions  otherwise  predisposed  to  the  affection, 
does  not  appear  improbable  ; and  that  they  are  so  in  reality  in  many  cases,  I 
have  not  the  least  doubt.  The  number  of  instances  that  have  fallen  under 
my  observation,  in  which  a blow  or  squeeze  of  the  breast  has  speedily  been 
followed  by  the  appearance  of  a cancerous  tumour  in  it,  leaves  no  doubt 
whatever  on  my  mind  of  the  truth  of  the  popular  belief  that  associates  the 
injury  with  the  disease,  in  the  relation  of  cause  and  effect.  Lacteal  inflam- 
mations are  likewise  supposed  to  tend  to  the  production  of  cancer  of  the 
breast.  Of  this  doctrine,  I think  that  we  do  not  possess  sufficient  proof ; 
though  it  appears  highly  probable  that  disturbance  of  the  functions  of  the 
organ  during  lactation  may  predispose  to  the  occurrence  of  this  disease. 

Tlie  so-called  “ Eczema  ” of  the  Nipple  was  first  described  by  Sir  James 
Paget,  as  being  occasionally  the  precursor  of  cancer  of  the  breast.  The  nature 
of  this  affection  and  its  connexion  with  cancer  of  the  breast  are  alike  obscure.  i 
There  are  two  ways  by  which  the  latter  may  be  explained.  Thus  the  local 
external  eczema  may  be  the  primary  disease,  and,  travelling  up  the  epithelial 
lining  of  the  lacteal  ducts,  may  produce  changes  in  them  which  determine 
finally  a true  cancer  of  the  mammary  gland.  But  there  is  obviously  another 
explanation,  viz.,  that  the  primary  disease  is  situated  in  the  acini  of  the 
gland,  that  some  modification  of  nutritive  or  structural  change  takes  place 
in  them  either  preliminary  to,  or  of  the  nature  of,  cancer,  in  consequence 
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of  whicli  their  secretion  becomes  nnhealthy,  and  that  this  morbid  secretion 
irritates  the  mnco-cntaneons  surface  Avith  which  it  comes  in  contact,  lliat 
this  e.xplanation  is  a probable  one  AA’onld  appear  from  a case  under  my  notice 
in  which  a lady  having'  atrophic  scirrhns  of  the  right  mamma,  became 
affected  by  eczema  of  tiie  left  nipple.  After  a time  the  axillary  glands  on 
this— the  left  side — became  cancerous,  and  then  some  induration  Avas  detected 
in  the  left  mamma.  Here  it  seemed  probable  that  the  primary  disease  of 
the  left  mamma  consisted  in  a small  scirrhons  infiltration  of  it  which 
simiiltaneonsly  or  almost  so  gave  rise  to  eczema  of  the  nipple  on  one  side  and 
glandular  infiitration  on  the  other.  Any  Avay,  persistent  eczema  of  a nipple 
in  a middle-aged  Avoman  must  excite  the  gravest  apprehension  as  a probable 
prL'cni'sor  or  concomitant  of  cancer  of  the  breast. 

The  influence  of  Hereditij  and  the  GeogrcqjMcal  Distribution  of  the  Disease 
has’e  been  already  sufficiently  discussed  in  the  chapter  on  cancer  in  general 
(Vol.  I.,  p.  1011). 

Diagnosis. — The  diagnosis  of  cancer  of  the  breast  from  other  diseases 
affecting  this  organ  is  of  the  first  importance,  and  is  attended  by  corresponding 
difficulties.  The  gi-eat  point  is  to  determine  Avhether  the  tumour  of  the  breast 
1)6  of  a cancerous  character  or  not ; that  the  Surgeon  should  go  beyond  this, 
matters  little  in  practice — and,  indeed,  except  in  some  of  the  forms  of  cystic 
disease  of  this  organ,  few  practitioners  would  feel  disposed  to  endeavour  to 
carry  their  diagnosis  beyond  this  point.  The  great  and  essential  difficulty  in 
determining  the  nature  of  a tumour  of  the  breast  consists  in  the  fact  of  the 
same  signs  being  more  or  less  common  to  many  groAvths  in  this  region  ; a 
hard,  circumscribed,  indolent  mass,  chi'onic  in  its  progress,  with  a certain 
amount  of  pain,  being  the  usual  characteristics  presented  by  all  solid  mammary 
tumours  ; and  though  in  nine  cases  out  of  ten  a tumour  presenting  these 
characters,  Avhich  has  existed  for  a year  or  more  in  an  elderly  woman,  and  has 
resisted  ordinary  absorbent  and  alterative  treatment,  is  scirrhous,  yet  instances 
of  the  reA'erse  occasionally  occur,  Xothing  can  better  exemplify  the  difficulty 
of  diagnosis  in  tumours  of  the  breast  than  the  circumstance,  Avhich  is  not 
unfrequently  Avitnessed,  that  after  the  removal  of  the  diseased  mass,  its  section, 
and  careful  examination.  Surgeons  of  equal  experience  will  differ  as  to  whether 
it  be  malignant  or  not,  and  to  AA’hat  class  of  affections  it  should  be  referred  ; 

. and,  indeed,  in  many  of.  these  cases  it  is  impossible  to  ascertain  its  precise 
nature  without  having  recourse  to  miscroscopical  obseiwation. 

It  is  extremely  difficult  to  lay  doAvn  any  definite  rules  of  diagnosis  by  which 
the  question  as  to  the  malignancy  of  a tumour  of  the  breast  can  be  sohnd.  In 
the  majority  of  cases  of  cystic  yroiuth  in  this  region,  there  is  little  difficulty  ; 
the  existence  of  cysts  of  sufficient  size  to  be  readily  felt  or  seen  through  the 
skin  being  generally  characteristic  of  the  non-malignant  cystic  groAvths,  It 
must  be  borne  in  mind,  however,  that  cases,  such  as  one  to  Avhich  allusion  has 
1 already  been  made,  may  occur,  in  Avhich  cysts  are  conjoined  Avith  cancerous 
' dcA'clopment. 

The  diagnosis  betAveen  cystic  sarcoma  and  some  fonns  of  cystic  cancer  of 
the  breast  is  not  always  easy  ; indeed,  it  may  be  impractical)le  except  by 
.microscopic  e.xaniination  after  rcmoA’al.  I liaA'e  had  in  the  Hospital  a patient 
'fifty-nine  years  of  age,  in  Avhose  breast  a hard  tumour,  as  largo  as  half  an 
orange,  had  e.xisted  for  fiA'e  years  ; it  Avas  perfectly  and  freely  movable,  uncon- 
nected in  any  Avay  Avith  the  skin  ; there  avus  no  retraction  of  the  nipple,  and 
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no  lancinating  pain.  On  its  upper  side,  several  large  cysts  could  be  felt,  and 
seen  through  the  skin.  On  examination  after  removal,  it  was  found  to  he 
cystic  scirrlms,  with  large  cysts  of  the  size  of  cherries,  containing  bloody  and 
yellow  fluid.  The  only  very  suspicious  circumstances  here  were  the  age  of  the 
patient,  and  the  existence  of  one  small  indurated  gland  in  the  axilla. 

In  these  cases  of  doubt,  the  safer  plan  is  always  to  make  an  exploratory 
puncture,  and,  if  necessary,  to  examine  under  the  microscope  the  contents 
withdrawn  by  the  groove  in  the  needle  or  by  the  trochar  ; indeed,  if  there  be 
the  slightest  doubt  as  to  the  nature  of  the  tumour,  this  exploratory  puncture 
should  never  be  omitted  before  its  removal  is  determined  upon.  I have  more 
than  once  seen  tumours  which  had  been  positively  pronounced  to  be  scirrhous, 
and  for  which  amputation  of  the  breast  had  been  recommended,  prove  to  he 
cystic,  and  disappear  entirely  when  their  contents  were  withdrawn. 

Between  cancer  and  the  ordinary  solid  tumours  of  the  breast,  more  especially 
the  adenoid  and  adeno-sarcomatous,  the  diagnosis  is  often  extremely  difficult ; 
but  we  may  arrange  the  chief  signs  of  the  two  forms  of  disease  in  distinct 
groups,  that,  by  comparing  them  together,  the  differences  may  be  more 
clearly  seen.  {See  Table.) 


NON-MALIGNANT  TUMOURS. 


Feel.  Moderately  hard,  nodulated,  irregu- 
lar in  shape  ; occasionally  more  or 
less  lobed ; distinctly  circumscribed  ; 
sometimes  elastic  in  parts. 

Mobility.  Considerable,  though  occasion- 
ally there  is  a deep  pedunculated 
attachment. 

Skin.  Of  the  natural  colour  throughout, 
though  thinned  and  expanded  with 
the  tumour  lying  close  beneath  it. 
Implicated  only  in  the  advanced  stage 
of  cystic  sarcoma. 


Ni'irple.  Usually  not  retracted. 

Veins  of  the  Skin.  Not  much  dilated. 

Pain.  Often  moderate  ; if  severe,  continu- 
ous or  of  a neuralgic  character,  much 
increased  by  handling. 

Axillary  Glands.  Of  usual  size,  or  but 
slightly  enlarged  and  movable.  Lym- 
phatics not  affected  ; supraclavicular 
glands  not  affected. 


ConstiUitional  Infection.  None. 


SCIRRHOUS  TUMOURS. 


Feel.  Of  stony  hardness,  knobby  and  indis- 
tinctly circumscidbed,  or  somewhat 
square,  and  occupying  the  whole  of 
the  substance  of  the  gland. 

Mobility.  At  first,  considerable,  but  soon 
lost  from  adhesion  to  the  deeper 
structures  by  a broad  attachment. 

Skin.  Early  implicated  ; at  first  dimpled, 
then  red  or  purple,  and  in  other  cases 
braw'iiy  and  leather-like,  so  that  it 
does  not  admit  of  being  pinched  up 
into  folds  ; or  nodulated ; purple-red 
masses  form  in  it. 

Niyyyle.  Usually  retracted. 

Veins  of  the  Skin.  Very  greatly  dilated. 

Pain.  Severe  and  lancinating,  especially  at 
night  after  handling,  and  when  the  skin 
is  implicated,  but  not  continuous. 

Axillary  Glands.  Enlarged, indurated, and 
fixed.  Indurated  mass  of  lymphatics 
under  and  parallel  to  edge  of  the  pec- 
toral, stretching  into  the  axilla;  supra- 
clavicular glands  enlarged. 

Constitutional  Cachexy.  As  disease  ad- 
vances. 


The  co-existence  of  adenoma  and  carcinoma  in  the  same  breast  is  exceedingly 
rare,  though  a case  has  been  recorded  by  Rushton  Parker.  In  such  a case 
the  diagnosis  must  necessarily  be  very  obscure. 


DIAGNOSIS  OF  CANCER. 
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Tlie  diagnosis  of  cancel’  of  the  breast  from  chronic  inlerstiticil  tnfictMmcttioJi 
j )f  a lobule  of  the  gland  is  often  extremely  difficult.  Both  diseases  implicate 
he  mammary  tissue,  are  ill-defined,  hard,  and  often  nodular.  Ihe  pain  may 
1 >e  the  same  in  both,  and  they  may  occur  at  the  same  age.  If  the  inflamed 
obule  be  near  the  surface  the  skin  may  dimple  oxer  it  as  in  a cancer,  and  in 
are  cases  there  may  be  an  enlarged  gland  in  the  axilla.  As  a rule,  however, 
he  inflammatory  indniiition  is  not  so  hard  as  that  of  cancer,  and  more  than 
ne  nodule  may  be  felt  perhaps  in  each  breast,  whereas  a primary  scirrhus  is 
I ways  single.  In  the  later  stages,  when  cancer  has  implicated  the  skin  and 
lands,  the  difficulty  in  diagnosis  is  no  longer  present, 
j A similar  difficulty  often  arises  in  cases  of  chronic  encysted  abscess.  Hero 
' he  distinct  relation  of  the  disease  to  impregnation  and  the  slight  oedema 
hnost  always  to  be  recognized  over  an  abscess  will  serve  to  show  the  natime 
f the  disease. 

Rapidity  of  groivth,  although  always  a very  suspicious  circumstance,  cannot 
y itself  and  without  other  signs  bo  taken  as  unequivocal  evidence  of  malig- 
ancy  of  action.  I have  seen  a so-called  “ chronic  mammary  tumour,” 
robably  a sarcoma,  increase  from  the  size  of  a hen’s  egg  to  that  of  the  adult 
3ad  in  less  than  six  months,  and  after  removal  not  present  the  slightest 
udence  of  malignant  disease,  on  the  most  careful  examination. 

Recurrence  after  removal,  though  a very  suspicious  circumstance,  is  by  no 
eans  a proof  of  malignancy.  Rapidly  gTowing  sarcomata  will  recur.  This  I 
ive  seen  happen  five  times  in  a lady,  otherwise  in  perfect  health,  and  without 
trace  of  malignant  disease  in  the  system  or  in  the  tumour  {see  page  727). 
) also  the  recurring  fibroid  tumour  has  been  removed  eight  or  ten  times  from 
e breast,  before  its  complete  extirpation  has  been  effected. 

In  cases  in  which,  after  carefully  applying  the  foregoing  principles  of 

a.agnosis,  the  Surgeon  is  still  uncertain,  he  may  feel  tempted  to  wait  until 
ne  clears  up  the  doubt  and  makes  the  nature  of  the  disease  evident.  By  so 
: ing  the  only  hope  of  materially  prolonging  the  patient’s  life,  should  the 
?ease  be  really  malignant,  is  lost.  In  the  present  day,  when  our  treatment 
wounds  is  so  far  perfected  that  a simple  incision  may  be  regarded  as  fr’ee 
>m  danger  and  almost  free  from  inconvenience,  it  is  the  Surgeon’s  duty  to 
t into  ever}'  doubtful  tumour  which  may  by  any  possibility  be  a cancer,  and 
remove  a piece  for  examination.  In  the  great  majority  of  cases  the  naked 
e appearances  will  at  once  determine  the  question  whether  it  be  a cancer  or 
t,  but  sliould  there  still  be  doubt  a scraping  or  a small  fragment  teased 
t with  needles  may  be  put  under  a microscope,  which  should  be  at  hand 
’ the  purpose,  and  it  is  very  rarely  indeed  that  any  doubt  will  then  remain, 
such  cases  it  is  better  to  obtain  the  patient’s  consent  to  do  whatever  may 
necessary  before  making  the  examination,  so  that  no  time  may  be  lost  and 
i whole  breast  immediately  excised  should  it  prove  to  be  cancerous. 
Tiip:at.uknt. — In  cases  of  cancer  of  the  breast,  the  first  question  that  presents 
jlf  to  the  Surgeon  is,  whether  any  plan  of  treatment  short  of  the  removal  of 
J tumour  holds  out  a prospect  of  cure,  or  even  of  relief  ; and  if  not,  whether 
; extirpation  of  the  cancerous  breast  can  be  undertaken  with  a prospect  of 
ding  the  patient  of  an  otherwise  fatal  disease,  or  at  least  of  prolonging  her 
•stcnce.  To  these  questions  the  remarks  made  at  p.  1012  ct  seq.,  Yol.  I.,  on 
; general  treatment  of  cancer,  may  be  considered  applicable.  The  manage- 
nt  of  cancer  of  the  breast,  however,  involves  so  many  special  considerations 
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of  importance,  that  it  becomes  necessary  to  consider  its  beai-ings  somewliat  in 
detail. 

No  constitutional  means  ajDpear  to  he  of  the  slightest  perviee  in  ari'esting, 
and  still  less  in  removing,  cancerous  tumours  of  the  breast.  The  advantafreB 
stated  to  have  been  derived  from  the  use  of  arsenic,  conium,  iron,  various 
preparations  of  mercuiy,  &c.,  have  not  been  borne  out  by  experience  ; and 
indeed,  it  may  be  stated  generally  that  these  and  all  other  known  remedies  are 
perfectly  valueless  in  the  curative  treatment  of  this  disease. 

Compression  by  various  means,  whether  by  plasters,  as  employed  by 
Young  ; by  agaric,  as  used  by  Recamier  ; by  the  spring-pads  of  Tanchou  ; or 
by  the  slack  air-cushion  of  Arnott,  has  been  much  praised,  not  only  as  a 
palliative,  but  as  a curative  means  of  treatment  in  this  disease  ; and  cases  are 
recorded — which,  however,  even  the  Avarmest  advocates  of  this  plan  of  treat- 
ment are  forced  to  admit  to  be  altogether  exceptional — in  which  the  employ- 
ment of  this  means  has  been  stated  to  have  effected  a complete  removal  of  the 
tumour.  But,  although  I am  not  prepared  to  deny  that  indurated  masses  in  , 
the  breast  may  have  become  absorbed  during  the  employment  of  this  treat-  ' 
ment  (and  indeed  I have  had  occasion  to  observe  this  in  my  own  practice),  ' 
I think  that  evidence  is  altogether  wanting  to  show  that  an  undoubted  case 
of  cancer  of  the  breast  has  ever  been  cured  by  this  means.  And,  nottvith- 
standing  the  high  authority  Avith  which  some  of  these  alleged  cures  of  cancer 
have  been  brought  before  the  profession,  no  positive  proof  has  been  adduced 
to  shoAV  that  the  tumour  that  was  observed  was  really  and  truly  of  a cancerous 
character,  and  that  it  may  not  have  been  merely  the  result  of  chronic  inflam- 
mation. Every  practical  Surgeon  well  knows  that  it  is  utterly  impossible,  in 
the  present  state  of  science,  to  diagnose  in  many  cases  Avith  complete  certainty 
the  true  nature  of  a tumour  of  the  breast,  and  must  frequently  have  witnessed 
cases  in  which,  after  extirpation,  the  morbid  groAvtli  has  been  found  to  be  of  a 
different  character  from  what  had  originally  been  supposed.  I am  acquainted  ■ 
with  at  least  eight  or  ten  cases  in  Avhich  some  of  the  most  experienced  Surgeons,  • 
both  in  this  country  and  in  Paris,  have  amputated  the  breast  for  supposed 
sciiThus  ; when,  after  removal,  it  was  found  simply  to  have  been  the  seat  of  a . 
chronic  abscess  with  very  dense  walls.  And  with  regard  to  a hard,  chronic,  ! 
and  indolent  tmnour  of  the  breast,  few  Surgeons  will  hazard  a positive  diagnosis  | 
as  to  whether  it  is  scirrhous  or  not,  until  they  have  actually  seen  a section  of 
it.  For  these  reasons,  it  is  impossible  not  to  receive  with  the  utmost  hesita- 
tion the  cases  of  supposed  cancer  of  the  breast  reported  as  cured  by  the  ; 
advocates  of  compression,  and  not  to  suspect  that  the  cases  recorded  by  these 
gentlemen  as  instances  of  the  successful  employment  of  this  plan  of  treat- 
ment may  have  been  simple  chronic  indurations  of  the  breast  and  not 
cancer. 

But,  though  there  is  no  evidence  before  the  profession  to  prove  the  utility  of 
compression  as  a curative  agent  in  cancer  of  the  breast,  I think  that,  when 
practised  Avith  Arnott’s  slack  air-cushion,  or  Tanchou’s  spring-pad,  it  is  of  con- 
siderable value  as  a palliative  in  some  of  the  earlier  stages  of  this  disease 
should  the  patient  refuse  to  submit  to  operation  ; then  it  may  undoubtedly 
occasionally  arrest  its  progress  for  a time,  diminish  the  size  of  the  sAA'elling, 
and  lessen  the  violence  of  those  attacks  of  lancinating  pain  which  are  so 
distressing  to  the  patient.  In  conjunction  with  tlie  pressure,  much  relief  te 
suffering  may  be  afforded  by  the  use  of  belladonna  plasters,  or  of  atropine  oi 
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I conite  inunctions,  together  Avith  the  internal  exhibiton  of  coninin  and  morphia, 
p r hypodermic  injections  of  morphia  and  atropine, 

! In  the  advanced  stages  of  the  disease,  hoAvever,  when  tlie  skin  is  involved, 
lie  pressure  is  often  unbearable,  increasing  the  pain,  and  acting  as  a source  of 
I Titation  to  the  patient.  In  some  cases  of  this  kind,  in  which  the  slack  air- 
■ nshion  could  not  be  borne,  I have  seen  relief  aftbrded  by  moderate  pressure 
■ ith  thick  layers  of  amadou,  supported  by  an  elastic  bandage,  belladonna  or 
oniimi  in  powder  being  dusted  on  the  innermost  layer  of  amadou.  A very 
lin  gutta-percha  shield,  moulded  to  the  part,  may  sometimes  be  advan- 
. igeously  applied  over  this,  and  kept  on  by  turns  of  an  elastic  roller.  When 
iie  skin  is  implicated  and  very  tender,  the  application  of  belladonna  and  lead 
)tion  is  of  use.  'When  the  disease  has  run  into  an  ulcerated  stage,  the  inter- 
al  administration  of  conium,  so  as  to  blunt  the  sensibility,  and  the  local 
pplicatiou  of  eucalyptus  oil  and  iodoform  ointment,  boracic  acid  lotion,  and 
olntion  of  permanganate  and  potash,  to  lessen  the  fetor,  together  with  the 
■atery  extract  of  opium  or  of  belladonna,  will  relieve.  In  cases  of  this  kind, 
le  application  of  caustics  has  been  greatly  vaunted,  and  portions  of  the 
dseased  surface  may  be  cleansed  or  removed  by  these  means.  The  employ- 
lent  of  the  various  antiseptic  dressings  that  are  familiar  to  all  Surgeons  is  of 
luch  service  in  the  advanced  stages  of  ulcerated  cancer  of  the  breast,  removing 
: ;tor,  and  lessening  the  inflammatory  irritation  occasioned  by  the  decomposi- 
on  of  the  discharges. 

C Caustics,  applied  in  accordance  with  the  principles  laid  down  at  p.  1039, 
'ol.  I.,  may  occasionally  be  advantageously  employed  in  the  treatment  of 
. mcer  of  the  breast,  or  when  the  patient  is  alarmed  at  and  positively  refuses 
) submit  to  the  knife. 

( Operation. — The  constitutional  and  ordinary  local  treatment  of  cancer  of 
• le  breast  being  thus,  at  the  most,  of  a palliative  character,  the  question  of 
xration  always  presents  itself  at  last.  The  objects  proposed  are,  in  the  first 
i ace,  by  the  extirpation  of  the  diseased  breast,  to  prevent  constitutional  infec- 
;on,  and  thus  permanently  to  free  the  patient  from  her  necessarily  fatal 
fection  ; or,  failing  in  this,  to  retard  the  progress  of  the  constitutional 
•.fection,  and  thus  at  least  to  prolong  existence.  Hoav  far  these  objects  are 
otained  by  amputation  of  the  cancerous  breast  is  a subject  of  important 
iquiry  to  the  Surgeon.  The  operation  has  been  discountenanced  by  many 
ccellent  pathologists  ; not  so  much  from  any  intrinsic  danger  it  may  possess, 
>r,  although  occasionally  fatal  from  erysipelas  or  some  similar  accidental 
i )mplication,  there  is  nothing  specially  hazardous  about  it ; nor  from  its 
nng  now,  as  formerly,  open  to  the  objection  of  subjecting  the  patient  to 
ineccssary  pain,  all  suffering  during  its  performance  being  prevented  by 
lacsthetics,  and  little  inconvenience  being  experienced  at  subsequent  di’css- 
igs,  which  are  usually  almost  painless  ; but  the  great  objection  lies  in  the 
ar  that  the  disease  will  return  and  run  its  course  as  rapidly  after  the  opera- 
on  as  if  none  had  been  performed,  in  some  cases  perhaps  even  more  rapidly. 
The  principal  points  in  connection  Avith  the  operation  appear  to  resolve 
leraselves  into  tAvo  questions  : — 1.  In  any  ciisc  of  cancer  of  the  breast,  may 
mstitutional  infection  be  prevented  by  amputation  of  that  organ  ; and,  if 
),  under  Avhat  circumstances  Avill  this  most  probably  happen  ? 2.  Although 

10  disease  may  eventually  return  in  the  part  or  elscAvhere,  may  not  excision 
Test  the  rapidity  of  the  fatal  termination?  (Vick  p.  lOIl  seq.,  Vol.  1.). 
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To  the  first  ([uestion,  it  is  not  easy  to  give  a very  definite  rc])ly.  The 
older  statistics  upon  this  point  are  hut  of  little  value,  for  the  followino- 
reasons  : 1st,  that  it  is  only  comparatively  recently  that  it,  has  l)ecome  possible 
clearly  to  distinguish,  even  after  removal  the  various  forms  of  sarcoma  and  of 
inflammatory  induration  from  cancer  ; and  2nd,  that  until  even  a more 
recent  period  most  Surgeons  have  contented  themselves  with  removal  of  the 
diseased  mamma,  leaving  the  axillary  glands  untouched,  unless  they  were 
obviously  affected.  We  may  therefore  put  on  one  side  the  statistics  of  Hill, 
Avho  states  that  out  of  88  cases,  there  were  only  10  relapses  and  2 deaths  in 
those  operated  on  by  him  at  least  two  years  before  ; of  Alexander  l\Ionro,  who 
saw  no  recurrence  in  4 out  of  GO  ; of  Boyer,  who  saved  1 in  25  ; of  Macfarlane, 
who  saved  none  ; of  Warren,  who  saved  1 in  3 ; and  Cooper,  1 in  4. 

Since  the  introduction  of  anaesthetics,  and  more  especially  since  the  recent 
improvement  in  the  treatment  of  wounds,  the  more  extensi^'e  removal  of  the 
affected  parts  has  been  largely  practised  by  Lister,  Banks,  Billroth,  Kuster. 
Volkmann,  and  many  others.  These  Surgeons  advocate  the  removal  of  the 
entire  mamma,  with  as  much  of  the  skin  covering  it  as  can  convenientlv  be 
taken  away,  together  with  the  axillary  glands,  even  when  these  are  not 
obviously  affected.  The  results  obtained  so  far  by  this  treatment  have  been 
most  encouraging.  Thus  Banks  has  published  the  records  of  40  cases,  ten 
of  whom  were  alive  and  free  from  recurrence  at  periods  varying  from  two  to 
ten  years  after  the  operation,  and  in  five  more  no  recuiTence  had  taken  place 
from  one  to  two  years  after  the  operation.  Kuster  states,  that  in  26  per 
cent,  of  the  patients  operated  on  by  him,  no  recurrence  had  taken  place  three 
years  after  the  removal  of  the  breast.  Billroth  states  that  he  had  under  obser- 
vation lo  cases,  in  which  no  recurrence  had  taken  place  within  two  years  of 
the  operation,  5 of  which  had  remained  free  for  four  years  and  upwards,  and 
4 more  for  more  than  three  years.  In  almost  all  of  these  the  axillary  glands 
had  been  removed  either  at  the  same  time  as  the  mamma  or  in  a subsequent 
operation.  These  extensive  operations  under  the  modern  system  of  treating 
wounds  heal  frequently  without  suppuration.  Some  stiffness  of  the  arm 
]3reventing  movements  above  the  level  of  the  shoulder  is  usually  left,  but  this 
is  of  small  moment  if  a greater  chance  of  life  is  given. 

The  inference  fairly  deducible  from  these  cases  is  that  in  a certain  proportion 
of  cases  cancer  has  been  effectually  removed  by  extirpation  of  the  breast,  and 
that  the  proportion  of  these  cases  in  the  practice  of  any  particular  Surgeon  is 
directly  proportioned  to  the  freedom  with  which  he  removes  the  diseased 
structures. 

2.  As  to  the  second  question — whether  as  a general  rule  life  may  not  be 
prolonged  by  the  performance  of  the  oj)eration, — we  are  confronted  with  the 
same  fallacy  in  all  the  older  statistics.  Leroy  D’fitiolles,  Walshe,  Cooper,  and 
Brodie,  were  all  of  the  opinion  that  life  was  little  if  at  all  prolonged  by 
operation ; and  although  Velpeau,  Callaway,  Brodie,  and  other  Surgeons  recorded 
cases  in  which  the  patient  had  lived  many  years  after  the  operation,  most  of 
them  were  probably  cases  of  sarcoma. 

The  most  trustworthy  statistics  that  we  possess  on  the  relative  duration  of 
life  in  cases  of  cancer  of  the  breast,  with  or  without  operation,  are  thorf 
collected  by  Sir  James  Paget,  Morrant  Baker,  and  Sibley  ; but  even  these 
probably  include  some  cases  of  sarcoma  under  the  name  of  eucephaloid  cancel. 
Paget  states  that,  of  113  cases,  60  were  not  submitted  to  operation  ; of  thCfO 
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i:lie  average  duration  of  life  was  a little  more  than  48  months.  Of  47  operated 
m,  the  corresponding  average  was  also  a little  moi'e  than  4!)  months.  In  the 
jf  irst  two  years  of  the  disease  the  proportion  of  deaths  was  much  less  in  those 
|j':  operated  on  than  in  those  Avho  Avere  left — being  in  the  former  24  per  cent,,  in 
;he  latter  oO  per  cent.  The  longest  duration  of  life  in  cases  not  operated  on 
[..A'as  18  yearn  ; in  those  operated  on,  a little  more  than  12  years.  Morrant 
Iji  Baker  finds  that  in  84  cases  in  Avhich  no  operation  Avas  performed,  the  average 
lEluration  of  life  was  43  months  ; in  (52  cases  operated  on,  the  average  Avas  56i- 
1 nonths.  vSibley  finds  that  the  average  duration  of  life  in  unoperated  cases 
‘ vas  about  32  months  ; Avhilst  in  those  subjected  to  amputation  of  the  breast  it 
E ’eached  o4  months.  Thus  it  Avill  be  seen  that,  independently  of  the  possible 
; ;hances  of  a complete  cure,  the  operation  holds  out  the  prospect  of  an  average 
;;ain  of  about  a year  and  a half. 

■ There  is,  lioweA'er,  another  point  of  vieAV  from  Avhich  these  operations  may 
be  considered  ; for,  even  if  they  do  not  prolong  life,  they  may  greatly  improve 
' he  patient's  condition,  and  place  her  in  a state  of  comparative  comfort  during 
he  remainder  of  her  existence.  Thus,  she  may  be  suffering  so  much  pain 
rroin  the  local  affection,  or,  if  the  cancer  be  ulcerated,  maybe  so  much  annoyed 
■>y  the  fetor  of  the  discharges,  that  she  may  be  placed  in  a position  of  far 
Teater  comfort  by  liaAnng  the  local  source  of  disease  and  irritation  remoA’^ed  ; 
.nd  though  she  die  eventually  of  cancer,  it  may  be  with  much  less  suffering 
0 herself  and  others  for  her  to  be  carried  off  by  cachexy  Avith  secondary 
.Towths  in  the  lungs  or  liA'er,  than  to  be  Avorn  out  by  the  pain,  discharge,  and 
lasmonhages,  of  a slowly  progressiAm  ulcerating  cancerous  mamma. 

The  question  as  to  the  adArisability  of  operation  in  any  given  case  of  cancer 
f the  breast  cannot,  hoAvever,  be  determined  by  abstract  pathological  reason- 
Qg,  by  reference  to  scientific  principles,  or  by  calculations  founded  on  sta- 
isticid  results.  The  Surgeon  must  minutely  examine  and  attentively  Aveigh 
11  the  circumstances  of  the  particular  case  before  him,  and  he  must  endeavour 
0 distinguish  those  cases  in  AAdiich  the  operation  may  possibly  be  the  means 
f preserA'ing  or  prolonging  life,  from  those  in  which  there  is  no  prospect  of 
:;s  being  of  any  service,  or  in  Avhich  indeed  it  must  ineAutably  hasten  the 
atient’s  death.  "Whatever  the  A^alue  of  statistics  may  be  in  determining  the 
nestion,  Avhether  in  cases  of  cancer  of  the  breast  generally  the  operation  will 
fiect  a cure  oi‘  prolong  life,  they  are  not  equally  valuable  in  their  application 
D individual  cases.  When  a Hurgeon  is  called  on  for  his  opinion  respecting 
he  propriety  of  amputating  the  breast  of  the  patient  before  him,  it  is  not 
ufficient  for  him  to  be  able  to  state  Avhat  the  general  result  of  the  operation 
I uay  be,  but  he  must  be  able  to  satisfy  himself  AA'hether  the  particular  instance 
nder  consideration  may  or  may  not  l)e  one  of  those  cases,  exceptional 
'Crhaps,  in  Avhich  there  is  a possibility  of  extirpating  the  disease  entirely  from 
he  system,  or  at  all  events  of  prolonging  the  patient’s  existence.  In  order 
) do  this,  it  is  necessary  to  endeaA'Our  to  lay  doAvn  some  rules  that  may  guide 
s in  selecting  those  cases  in  Avhich  the  operation  may  be  advantageously 
one,  and  in  setting  aside  otliers  in  Avhich  Ave  knoAv  that  it  Avill  almost  to  a 
ertainty  hasten  the  patient’s  death.  And,  indeed,  it  is  the  absence  of  all 
udi  considerations  in  general  statistical  inA'cstigations  into  the  results  of 
■^'-peration  for  cancer,  that  deprives  them  of  much  of  their  value  as  guides  in 
ctual  practice. 

I hough  nothing  can  be  more  unsurgical  or  improper  than  the  indiscriminate 
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extirpation  of  cancerous  tumours  of  the  breast  from  all  patients  who  may 
present  themselves  in  whatever  stage  of  the  disease  ; and  though  such  a 
practice  would  doubtless  be  folloAvcd  by  results  fully  as  disastrous  as  those 
that  occurred  to  Macfarlane,  Boyer,  and  others  ; yet  there  can  be  little  doubt 
that  a Surgeon  who  would  employ  a certain  princijjle  of  selection,  would 
obtain  a very  different  and  a far  more  successful  result  in  his  practice.  Sir 
B.  Brodie  very  clearly  and  succinctly  pointed  out  the  most  important 
circumstances  by  Avhich  the  question  as  to  the  propriety  of  operating  in  these 
cases  should  be  determined.  Before  doing  so,  he  very  justly  dwells  on  the 
fact  that  in  many  cases  the  operation  may  fail,  and  the  disease  speedily  recur, 
through  the  negligence  of  the  Surgeon  in  leaving  portions  of  the  gland,  slices 
of  the  tumour,  or  contaminated  tissues,  and  that  thus  the  operation  may 
receive  discredit  for  what  is  in  reality  the  fault  of  the  Surgeon  who  has  per- 
formed it. 

With  reference  to  operation,  cancerous  diseases  of  the  breast  maybe  divided 
into  three  classes  : — 1.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  dis- 
countenance excision  ; 2.  Those  in  Avhich  the  operation  is  of  doubtful  expe- 
diency ; and  3.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  recommend  it. 

1.  Cases  unfit  foi*  Operation. — This  class  includes  cases  presenting  the 
following  conditions  : a.  Strongly  marked  constitutional  cachexy  ; l>.  Disease 
in  both  breasts  ; c.  Secondary  deposits  in  internal  organs  ; d.  kluch  enlarge- 
ment of  the  glands  under,  and  especially  of  those  above,  the  clavicle ; 
c.  OEdema  of  the  hand  and  arm  from  pressure  on  the  axillary  vein; 
/.  Adhesion  of  the  tumour  to  the  ribs  and  intercostal  muscles ; g.  Hard, 
brawny,  and  infiltrated  skin,  of  a reddish-brown  colour,  having  a hard, 
leathery  feel,  or  a greasy,  glazed  appearance  ; h.  Kapid  growth  of  the  tumour 
in  a patient  with  a strong  hereditary  taint ; i.  An  extensively  ulcerated  and 
fungating  tumour,  with  marked  constitutional  cachexy. 

2.  Doubtful  Cases. — a.  If  the  patient  be  aged,  weak,  angemic,  or  very 
fat,  and  the  tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 
destroy  life.  1.  When  the  skin  is  merely  dimpled  in  by  a kind  of  pedicle 
passing  from  the  tumour  to  its  under  surface,  an  operation  may  be  performed, 
unless  other  circumstances  should  contraindicate  it  ; but  in  such  cases  it  is 
necessary  widely  to  excise  the  integument  surrounding  the  attached  point. 
The  cancer-cells,  as  I have  more  than  once  had  occasion  to  observe,  will  have 
diffused  themselves  extensively  through  the  neighbouring  skin,  which,  to  the 
naked  eye  and  to  the  touch,  has  a perfectly  healthy  appearance,  the  tumour 
being  surrounded  by  a kind  of  halo  of  cancer-infiltration,  c.  When  there  is 
but  moderate  enlargement  of  axillary  glands,  which  are  so  situated  as  to 
admit  of  removal,  the  operation  may  be  performed,  d.  When  the  cancer  is 
ulcerated,  it  is  seldom  proper  to  operate  ; but,  if  all  other  conditions  be 
favourable,  this  even  need  not  in  some  special  cases  be  a bar.  As  Sir  B.  Brodie 
has  pointed  out,  the  patient’s  existence  may  sometimes  in  these  cases  be  pro- 
longed, and  her  comfort  materially  increased,  by  removing  the  diseased  and 
ulcerated  mass. 

Old  age  exercises  a material  influence  on  the  expediency  of  operating  for 
cancer  of  the  breast.  As  a rule,  I do  not  think  it  advisable  to  do  so  after 
seventy  years  of  age,  unless  the  distress  from  pain  or  the  discomfort  fioin 
fetid  ulceration  be  so  great  as  to  render  removal  at  any  risk  justifiable,  riic 
danger  of  the  operation  is  gi’eatly  increased  by  advanced  age,  more  espcciall} 
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if  the  patient  is  stout ; ami  if  recovery  take  place  the  expectancy  of  life  after 
seventy  wonkl  not  be  materially,  if  at  all,  increased  by  the  extirpation  of  a 
disease  which  would  probably  recur  and  prove  fatal  within  two  years  ; the 
more  so,  as  the  progress  of  cancer  at  advanced  age  is  often  very  slow. 

Pregnancy  is  not  necessarily  a bar  to  the  performance  of  any  necessary 
operation,  even  of  amputation,  on  the  female  breast.  In  pregnant  women 
cancer  when  attacking  the  breast  becomes  very  active,  hence  its  removal 
should  not  be  too  long  delayed,  if  all  other  circumstances  are  favourable. 
'vShould,  however,  the  sixth  or  seventh  mouth  be  reached,  it  might  be  as  well 
to  delay  the  operation  till  after  recovery  from  parturition.  But  in  deciding 
this  question  much  will  depend  not  only  on  the  rapidity  of  the  growth  of  the 
tumour,  but  on  the  size  of  the  breast  and  the  moral  effect  of  the  operation. 

o.  Cases  favourable  for  Operation. — All  cases  of  cancer  of  the  breast 
are  favourable  for  operation  when  recognized  sufficiently  early,  provided  the 
patient  is  suffering  from  no  constitutional  disease,  but  uufortunately,  either 
from  reticence  on  the  part  of  the  patient  or  hesitation  on  the  part  of  the 
medical  attendant,  the  question  of  operation  is  frequently  not  raised  until 
some  of  the  unfavourable  conditions  already  mentioned  have  appeared.  The 
exclusion  of  all  the  cases  in  which  this  has  happened  wiU  necessarily  limit 
very  materially  those  in  which  an  operation  may  be  undertaken ; it  can, 
however,  be  performed  with  every  prospect  of  its  being  advantageous  to  the 
patient,  if  the  tumour  be  of  moderate  size,  slow  or  nearly  stationary  in  its 
growth,  unconnected  with  or  at  least  merely  attached  by  a pedicle  of  the  skin, 
pretty  distinctly  circumscribed,  movable  on  the  subjacent  parts,  and  not 
complicated  by  great  enlarged  glands  in  the  axilla  or  elsewhere.  The  patient 
has  an  especially  good  prospect  of  recovery,  according  to  Brodie,  if  the  disease 
be  seated  in  the  nipple. 

When  once  a tumour  of  the  breast  has  been  ascertained  to  be  of  cancerous 
character,  the  sooner  it  is  removed  the  better,  unless  one  of  the  special  reasons 
adverse  to  operation  that  have  just  been  adverted  to  should  exist.  Every  day’s 
delay  diminishes  the  chance  of  permanently  relieving  the  patient.  The  disease 
(for  reasons  stated  at  pp.  1015 — 1019,  Yol.  I.)  appears  in  the  early  stages  often 
to  be  entirely  local : there  is  no  evidence  of  constitutional  infection,  but  if  the 
operation  be  delayed  the  skin  speedily  becomes  implicated,  the  axillary  glands 
enlarge,  and  cancerous  cachexy  sets  in.  In  all  cases  of  cancer  of  the  breast 
the  whole  of  that  organ  ought  to  be  freely  removed,  especial  care  being  taken 
that  no  bits  of  mammary  structure  be  left  behind  ; and  after  removal  the 
mider  surface  and  edges  of  the  gland  ought  to  be  carefully  examined,  to 
discover  whether  the'  extii-pation  has  been  complete.  The  question  of  the 
simultaneous  removal  of  the  axillary  glands  in  every  case  is  still  an  open  one, 
but  when  we  consider  how  unsatisfactory  the  simple  excision  of  the  gland 
usually  is,  it  certainly  deserves  a trial.  When  the  cancer  is  infiltrated, 
the  whole  of  the  breast  and  the  surrounding  cellulo-adipose  structures  must 
be  very  freely  removed,  as  there  is  often  a halo  of  cancerous  infiltration  around 
the  morbid  mass,  in  tissues  apparently  healthy.  It  may  happen  that  the  tumour, 
especially  if  scirrhous,  is  apparently  isolated,  and  situated  at  one  border  of  the 
gland,  scarcely,  if  at  all,  connected  with  that  structure.  Mere  the  question 
will  arise,  as  to  whether  the  whole  of  the  organ  ought  to  l.)0  removed  or  not. 
In  determining  this  we  must,  I think,  be  guid(!d  by  the  position  of  the 
sciiThous  mass  and  the  size  of  the  breast,  ff’he  cancer-infiltration  proeecds  in 
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the  course  of  the  lymphatic  vessels.  If  the  cancer  he  situated  towards  the 
sternal  or  under  aspect,  however  isolated  it  may  appear,  it  will  he  found  that 
the  mammary  gland  will  certainly  have  become  inliltrated,  lying  as  it  does 
between  the  morbid  mass  and  the  lymphatics.  When,  however,  the  tumour 
is  seated  at  the  upper  or  outer  border  of  the  gland  ; when  it  appears  to  be 
detached  from  the  breast,  lying  rather  in  the  axilla  or  below  the  clavicle 
than  in  connection  with  the  gland ; when  the  breast  itself  is  very  large  and 
fot,  but  healthy  to  the  feel,  without  hardness  or  retraction  of  the  nipple  ; 
when  there  is  no  sign  whatever  of  deep  infiltration — it  may  then  be  a 
question  whether  it  will  not  be  more  prudent  to  extirpate  the  tumour  alone, 
with  the  adipose  bed  in  which  it  lies,  and  a deep  slice  of  the  adjoining  mam- 
mary gland,  than  to  perform  the  more  serious  operation  of  removing  the  whole 
of  the  breast.  In  determining  this  point  we  must,  I think,  be  guided  by  the 
situation  of  the  tumour,  the  feel  of  the  breast,  and  the  size  of  that  organ.  If 
the  tumour  be  distinctly  axillary,  if  the  breast  feel  perfectly  soft  and  healthy, 
and  the  nipple  project,  there  is  no  reason  to  fear  infiltration  by  cancer  of 
the  central  and  sternal  portions  of  the  mammary  gland.  I have  found  on 
careful  microscopical  examination  of  breasts  removed  for  sciiThus  at  the 
axillary  border,  that  the  above-named  parts  of  the  gland  were  entirely  free 
from  all  sign  of  disease.  If  the  mamma  be  small  and  shrunken,  the  whole 
may  be  removed  without  any  increase  of  danger  ; if  it  be  very  large,  the 
Surgeon  best  consults  the  patient’s  safety  by  simply  removing  the  tumour  with 
a deep  wedge-shaped  piece  of  the  contiguous  portion  of  the  gland;  but  if  there 
be  any  hardness  or  suspicious  nodulated  feel  about  the  mammary  gland,  if  the 
line  of  demarcation  between  it  and  the  tumour  be  not  defined,  and  particu- 
larly if  the  patient  be  thin,  so  that  the  operation  is  not  a very  severe  one, 
extirpation  of  the  whole  of  the  breast  ought  certainly  to  be  jDractised.  How- 
ever widely  the  parts  are  removed,  the  line  of  incision  usually  comes  together 
readily  and  evenly,  owing  to  the  laxity  of  the  integuments  in  the  mammary 
region. 

I have  observed  in  those  cases  in  which  it  becomes  necessary  to  extirpate 
tmnours  of  the  mammary  region,  without  removal  of  the  gland,  that  erysipelas 
has  more  frequently  followed  the  operation  than  when  the  gland,  being  affected, 
has  required  removal. 

Return  of  Cancer  after  Operation  may  take  place  in  tlnee  situations  : 
in  the  cicatrix  of  the  part  operated  upon  ; in  the  neighbouring  lymphatic 
glands ; or  in  some  internal  organ  or  distant  part.  When  cancer  I'ecurs  in 
the  neighbourhood  of  the  previously  affected  part,  it  is  probably  owing  to  the 
cancer-cells  having  become  widely  disseminated  in  the  skin,  the  subcutaneous 
areolar  tissue  and  muscles,  or  neighbouring  lymphatic  glands,  and  after  the, 
removal  of  the  tmnour  these  cells  become  the  germs  of  new  growths.  In  these 
circumstances  it  may  recur  in  the  cicatrix  and  then  implicate  the  glands ; or 
in  the  glands  without  the  cicatrix  having  been  previously  affected.  In  local 
relapse  of  this  kind,  it  often  happens  that  the  disease,  so  reproduced,  runs  its 
course  more  rapidly  than  if  no  operation  had  been  performed  ; the  hypeimmia 
set  up  in  the  part  during  the  healing  process  appearing  to  give  augmented 
force  to  the  reproductive  energy  of  the  cancerous  growth.  In  some  cases 
it  returns  in  the  wound  even  before  cicatrization  is  completed,  the  surface 
then  assuming  the  ordinary  character  of  the  cancerous  ulcer.  In  other  cases, 
the  cicatrix,  some  weeks  or  months  after  it  is  fully  formed,  assumes  a dusky  red 
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or  purplisli  tiugc,  becoming  hard,  stony  and  nodulated  at  points ; these  nodules 
being  round  or  oval,  often  very  numerous,  and  varying  in  size  from  a pin  s 
head  to  a pigeon’s  egg,  studding  the  whole  length  and  breadth  of  the  cicatrix, 
imd  at  last  running  into  true  cancerous  ulceration.  In  such  circumstances,  the 
only  liope  of  prolonging  the  patient’s  life  lies  in  the  speedy  excision  of  the 
whole  of  the  diseased  structures,  or  their  extirpation  by  caustics,  provided  there 
be  no  deep  affection  of  the  glands,  nor  evidence  of  internal  secondary  growths, 
j But  if  the  axillary  glands  be  much  enlarged,  either  alone  or  together,  with 
' recurrent  disease  in  the  cicatrix,  or  if  there  be  any  sign  of  internal  cancer, 
I further  operation  will  be  improper. 

Amputation  of  the  Breast. — The  question  of  amputation  of  the  breast 
should  always  be  raised  and  discussed  with  more  than  ordinary  regard  to  the 
feelings  of  the  patient.  A Avoman  looks  upon  her  breast  as  alike  the  emblem 
‘ •and  the  ornament  of  her  womanhood.  She  shrinlcs  from  the  idea  of  its  being 
affected  by  disease.  She  suffers  acutely  in  mind  when  it  is  invaded  by  tumour 
?of  any  kind : the  horrid  dread  of  that  disease  being  cancer  eA'er  haunts  her 
j thoughts,  not  so  much  from  the  fear  of  the  possibly  impending  operation,  but 
rrather  from  the  distress  of  mind,  in  many  cases  amounting  to  a sense  of 
f lmmiliation,  at  the  idea  of  the  mutilation  of  which  she  is  about  to  become 
he  'vdctini. 

The  operation  for  the  removal  of  a breast,  whether  affected  with  cancer  or 
wwith  other  disease,  may  be  performed  in  the  following  Avay.  The  patient 
should  lie  upon  a table,  with  the  arm  hanging  over  the  side,  tied  down 
nr  held  by  an  assistant.  If  the  tumom’  be  large,  and  the  loss  of  blood  a 
matter  of  much  consequence,  another  assistant  should  compress  the  subclavian 
artery  on  the  first  rib.  The  hjemorrhage  Avill,  however,  depend  more  on  the 
•latiue  than  on  the  size  of  the  tumour.  In  all  cancerous  tumours,  but  espe- 
nally  in  the  encephaloid,  it  is  considerable,  and  from  many  enlarged  A'essels. 
In  simple  tumours,  even  of  very  large  size,  it  is  often  trivial.  I have  removed 
i simple  tumour  of  the  breast  of  many  pounds  Aveight,  and  had  to  tie  only 
)ne  spouting  vessel.  Indeed,  nothing  indicates  more  conclusively  the  enor- 
nous  activity  of  cancerous  tumours,  and  the  gveat  drain  they  must  exercise 
ipon  the  system  generally,  than  the  large  size  and  great  number  of  their 
supplying  arteries,  compared  with  those  sent  to  a simple  tumour  many 
imes  larger  than  the  malignant  one.  If  the  veins  about  the  part  be  much 
lilated,  measures  should  be  taken  to  arrest  the  floAv  of  blood  fr’om  them,  as  it 
nay  sometimes  be  dangerously  profuse  ; indeed,  South  relates  the  case  of  a 
latient  who  died  from  this  cause  during  the  operation.  In  all  cases  a sufficient 
lumber  of  forcipressure  forceps  should  be  at  hand,  which  can  be  left  attached 
0 the  bleeding  A'cssels  until  more  permanent  means  of  aiTesting  the  luemorrhage 
van  be  carried  out  if  necessary. 

In  amjiutations  of  the  breast  for  cancer,  there  are  four  principal  and  vital 
Kiints  that  must  be  attended  to:  ].  To  remove  the  Avhole'of  the  gland;  2.  To 
emovc  the  nipple ; o.  To  remove  the  skin  Avidely,  even  Avhen  apparently 
lealthy ; 4.  To  clear  out  the  axilla  if  there  be  any  glandular  enlargement. 

I’lie  operation  should  ahvays  be  done  Avith  antiseptic  precautions.  The 
vhole  breast,  side,  and  axilla  should  first  be  thoroughly  Avashed  Avith  carbolic 
otion,  1 to  20.  The  direction  of  the  incision  through  the  integuments  is 
•aried  by  different  Surgeons  ; some  prefer  a transverse,  others  a perpendicular 
»ne.  I think  that  no  definite  plan  should  be  folloAved,  but  the  direction  of  the 
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out  made  to  vary  according  to  the  situation  and  size  of  the  tumour,  and  tlie 
amount  of  integument  that  requires  removal.  In  all  cases,  the  ni])ple  should 
he  included.  In  ordinary  cases,  as  a general  rule,  I prefer  an  oblique  incision 
following  the  course  of  the  fibres  of  tlie  great  pectoral  muscle  ; as  it  enables 
the  Surgeon,  if  necessary,  to  extend  the  cut  into  the  axilla  for  the  removal  of 
enlarged  glands,  and,  after  cicatrization,  allows  the  movements  of  the  arm 
without  undue  traction.  An  oblique  elliptical  incision,  of  sufficient  length, 
may  thus  be  made,  first  below,  and  next  above  the  nipple,  so  as  to  include  a 
sufficient  quantity  of  integument  (Fig.  77G).  In  some  cases,  where  the  skin 
is  somewhat  involved,  a transverse  incision  may  be  made  in  addition  to  this, 
so  as  to  include  the  affected  integument  in  a triangular  manner.  AVhen  the 
tumour  is  very  large  and  prominent,  a double  vertical  incision  may  very  con- 
veniently include  the  nipple  and  the  most  suspicious  parts  of  the  skin.  The 
dissection  should  then  be  steadily  carried  down  to  the  pectoral  muscle,  every 
bleeding  vessel  being  immediately  seized  in  forcipressure  forceps,  and  the 
breast  removed  with  the  cellular  bed  in  which  it  lies.  "When  the  tumour  is  of 
large  size,  and  especially  if  it  be  of  simple  character,  this  part  of  the  operation  jj;./ 
may  be  done  very  expeditiously  by  drawing  down  the  mass  and  touching  the 
areolar  tissue  with  the  scalpel,  when  the  whole  tumour  will  peel  off  the  pec- 
toral  muscle,  and  can  readily  be  detached.  After  the  removal  of  the  diseased 
breast,  it  and  the  tumour,  as  well  as  the  whole  interior  of  the  wound,  must  be 
carefully  examined,  to  ascertain  that  no  slices  of  morbid  tissue  have  been  left 
behind ; if  so,  they  must  be  freely  cut  out ; and  if,  as  sometimes  happens, 
the  growth  be  rather  firmly  adherent  to  the  pectoral  muscle  or  subjacent 
structures,  portions  of  these  must  also  be  removed.  I 


Fig.  776.— Position  of  Patient  in  Ainiiutation  of  Breast. 

The  clearing  out  of  the  axilla  adds  greatly  to  the  severity  and  immediate  , 
danger  of  the  operation.  Should  there  be  enlarged  lymphatic  glands,  or  should  ' 
the  Surgeon  adopt  the  course  of  clearing  out  the  axilla  even  when  diseased  glands 
cannot  be  felt,  this  may  be  done  by  extending  the  oblique  incision  upwards  as  ; 
far  as  may  be  necessary.  It  will  often,  however,  be  found  more  convenient  to 
perform  the  operation  in  the  following  way.  An  oval  incision,  the  long  I 
diameter  of  which  is  placed  transversely  to  the  trunk,  may  be  made  to  inclu  c j 
the  breast,  and  as  much  skin  as  it  is  intended  to  remove.  From  tlic  outer 
end  of  this  an  incision  may  be  carried  to  the  outer  border  of  the  axilla,  in  tic 
line  of  the  long  diameter  of  the  oval  incision.  Another  incision  is  carric 
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Fig.  777.— Incisions  required  for  tliorouglily  clearing  Axilla. 

finger.s  should  he  used,  and  any  bands  which  are  met  with,  and  appear  to 
contain  vessels  should  he  isolated,  and  a ligature  passed  round  them,  after 
which  they  may  he  divided  with  scissors.  By  thus  working  carefully  at  the 
upper  part  of  the  axilla,  the  fat  and  the  glands  contained  in  it  may  he  safely 
separated  from  the  gi’eat  vessels  which  are  left  exposed  often  for  one  or  two 
inches.  Finally,  the  whole  mass  is  drawn  downwards,  and  separated  from  the 
posterior  border  of  the  axilla,  care  being  taken  not  to  wound  the  subscapular 
artery  and  vein  to  which  the  enlarged  glands  are  sometimes  adherent.  Should 
it  he  necessary  to  divide  these  vessels,  they  must  not  be  cut  too  close  to  the 
main  trunks.  The  complete  extii-patioii  of  the  a.xillary  glands  is  the  most 
difficult  part  of  the  operation,  hut  by  patient  and  careful  dissection  it 
can  1x3  safely  accomplished.  If  the  enlarged  glands  that  are  readily  per- 
ceptible are  alone  removed  without  the  fat-  surrounding  them,  a number  of 
^ smaller  glands  are  sure  to  be  left  behind.  Wound  of  the  axillary  vein  is  the 
most  likely  accident  to  occur  in  removing  glands  seated  high  up.  It  usually 
I arises  from  tearing  through  some  small  branch  just  as  it  enters  the  main 
trunk.  If  the  opening  be  very  small,  it  is  easily  secured  by  pinching  it  up. 


REMOVAL  OF  THE  AXILLARY  GLAXDH. 


upwards  along  the  anterior  bonier  of  the  axilla  to  the  arm.  i he  mamma  is 

then  removed  in  the  ordinary  way,  the  surface  of  the  pectoralis  inajoi  cing 
carefully  cleaned.  Having  arrested  the  bleeding,  the  burgeon  now  piocee  s 
to  remove  the  contents  of  the  axilla  as  completely  as  possible,  including  not 
only  the  lymphatic  glands  but  the  fat  surrounding  them.  AVhile  doing  t ns 
the  bandage  securing  the  arm  must  be  loosened,  and  the  limb  given  to  an 
assistant,  who  must  hold  it  in  the  position  most  convenient  to  the  biugeon. 
The  edge  of  the  pectoralis  major  may  be  cleaned  with  the  scalpel,  care  being 
taken  to  expose  and  clean  the  lower  part  of  the  pectoralis  minor  also,  as  a few 
trUiuds  almost  invariably  lie  concealed  between  this  and  the  great  pectoral,  and 
may  be  easily  overlooked.  In  doing  this  the  external  mammary  artery  will 
be  divided.  Tlie  contents  of  the  axilla  are  then  turned  carefully  over  to  the 
[ posterior  side  of  the  space.  In  the  lower  part  this  may  safely  be  done  with 
the  edge  of  the  knife,  but  at  the  upper  part  the  handle  of  the  scalpel  and  the 
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and  applying-  a ligature  round  it  witlioiit  occluding  the  whole  vein.  Should 
the  AYOund  be  more  extensive,  the  whole  vein  should  he  tied.  Billroth  states 
that  ho  has  had  occasion  to  do  this  more  than  once,  and,  that  no  evil  conse- 
quences followed,  rarely  even  cedema  of  the  arm.  The  safety  of  the  patient 
depends  very  much,  however,  on  the  successful  prevention  of  decomposition  in 
the  wound.  Should  the  injured  vein  be  bathed  in  decomposing  discharges, 
the  patient  would  be  exposed  to  the  imminent  danger  of  septic  thrombosis  and 
pymmia,  which  formerly  made  Surgeons  hesitate  to  apply  a ligature  to  a vein. 
Entry  of  air  into  the  vein  is  a danger  which  must  be  borne  in  mind  while 
removing  glands  in  close  proximity  to  it.  It  is  best  a\^oided  by  careful  dis- 
section, but  should  the  vein  be  unavoidably  in  danger,  an  assistant  should 
place  his  finger  on  it  if  possible  on  the  cardiac  side  of  the  exposed  part. 
Wound  of  the  artery  is  much  less  common.  It  is  most  likely  to  occur  from 
shaving  the  subscapular  branch  away  so  closely  as  to  leaA'e  a circular  aperture 
in  the  side  of  the  main  trunk.  It  can  best  be  avoided  by  not  using  sharp 
instruments  in  this  region.  Should  it  happen,  the  main  trunk  must  be  tied 
on  each  side  of  the  wound. 

The  after-dressing  of  the  wound  is  of  great  consequence.  A wound  that  i 
gapes  immensely  whilst  the  arm  hangs  down,  will  be  found  to  close  with  the  ! 
greatest  ease  Avhen  the  arm  is  raised  and  laid  across  the  chest.  If  properly  | 
dressed  the  patient  suffers  no  pain  during  the  healing  of  the  wound,  which 
is  usually  complete  in  about  a fortnight ; there  is  no  constitutional  disturlj- 
ance  of  any  consequence,  and  the  dressings  need  not  be  disturbed  more 
than  twice  or  thrice.  Some  form  of  antiseptic  di-essing  should  always  l)e 
applied.  The  plan  that  I now  usually  adopt  is  as  follows — all  bleeding  points  | 
having  been  secured  by  torsion  or  by  ligature  with  fine  carbolized  catgut — the 
wound  is  thoroughly  washed  out  with  a solution  of  cHoride  of  zinc  or  carbolic 
lotion.  The  edges  are  then  to  be  brought  together.  If  much  skin  has  l)een 
removed,  and  there  is  considerable  strain  in  approximating  them,  this  should 
be  done  by  the  introduction  of  one  or  two  deep  button-sutures  of  thick  silver 
wire.  The  edges  are  then  carefully  adjusted,  and  kept  in  apposition  by  means 
of  a sufficient  number  of  points  of  suture  of  carbolized  silk  or  catgut.  Efficient 
di-ainage  must  next  be  secured  by  the  insertion  of  one  or  two  drainage-tubes 
of  good  calibre  with  a piece  of  silk  attached,  so  that  they  may  not  be  lost  in  : 

the  wound.  If  there  is  a large  bag  of  skin  at  the  axillary  border,  tliis  may  be  ' 

perforated  and  one  of  the  tubes  drawn  through  and  fixed  in  the  hole.  A ! 

large  and  thick  layer  of  iodoform  wool  is  now  to  be  laid  over  the  wound  and 
well  up  into  the  axilla,  which  must  be  carefully  packed.  Over  this  a still 
larger  and  thicker  layer  of  salicylic  acid  wool,  must  be  placed,  taking  in  the 
shoulder  and  clavicle. 

This  di-essing  should  be  confined  and  supported  by  turns  of  a body-bandage 
well  stitched  down.  It  need  not  be  disturbed  for  several  days — a Aveek  or 
more — unless  the  temperature  rises  above  100°  Fahr.,  or  the  discharge  from  the 
Avound  soaks  through.  The  deep  silver  sutures  should  be  taken  out  about  the 
eighth  or  tenth  day.  The  catgut  stitches  often  become  absorbed.  If  not 
they  may  be  picked  out  Avhen  the  Avound  is  healed.  After  cicatrization  is 
complete  the  part  should  be  kept  covered  with  cotton  avooI  for  some  months, 
and  the  patient  cautioned  not  to  raoA'e  the  arm  too  freely.  In  most  aises  it 
Avill  unite  by  the  first  intention  ; for  owing  to  the  yielding  nature  of  the  parts 
in  this  situation,  the  lips  of  the  cut  come  into  A'ery  good  aiDposition,  CA'en  I 
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though  a considerable  mass  has  been  removed.  By  some  it  lias  been  supposed 
that  relapse  of  cancer  is  less  liable  to  take  place  if  the  Avound  unite  by  granu- 
lation, than  if  it  come  together  by  more  speedy  union;  of  this,  however,  there 
is  no  proof  Avith  Avhich  I am  acquainted. 

The  mortality  from  amputation  of  the  Ircast  was  ncA'er  A'ery  con- 
siderable, and  has  been  greatly  reduced  by  the  modern  improA^cments  in  the 
treatment  of  Avounds.  The  circumstances  that  chiefly  influence  it  are  the 
nature  of  the  tumour,  the  size  of  the  breast,  and  the  extent  of  the  incision 
into  the  axilla.  The  operation  is  much  more  dangerous  AAdieii  performed  for 
the  removal  of  cancerous  than  of  simple  tumours : and  the  danger  increases  in 
proportion  to  the  length  of  time  the  cancer  has  been  alloAved  to  exist  before  the 
operation  is  undertaken.  In  proportion  as  the  patient’s  general  health  has 
become  undermined  by  the  continuance  of  the  malignant  disease,  so  the  ten- 
dency to  pyaemia  and  erysipelas  increases.  "Women  Avho  have  small  mamniEe, 
with  little  fat,  bear  the  operation  best.  The  danger  of  the  operation  is,  for 
obvious  reasons,  much  greater  in  women  Avith  large  breasts,  in  whom  the  areolar 
tissue  is  loaded  Avith  coarse  yellow  fat.  In  these  reparative  action  is  sIoav, 
and  there  is  much  tendency  to  sloughing  and  to  erysipelas.  Lastly,  the  opera- 
tion becomes  dangerous  in  proportion  as  the  tumour  is  adherent  to  the 
pectoral  muscle,  and  the  dissection  requires  to  be  carried  deeply  into  the 
axilla  or  under  the  pectoral.  The  danger  here  is  threefold  : 1,  from  hemor- 
rhage ; 2,  from  the  entiy  of  air  into  a vein  ; and  3,  from  opening  np  the  deep 
fascia  of  the  axilla,  and  the  risk  of  the  occnrrence  of  deep  cellulitis.  This 
last  danger  is  much  less  if  the  axilla  is  tho]*onghly  cleaned  out  than  if  a small 
opening  only  be  made  in  the  fascia  and  the  glands  torn  out  through  this. 
It  can  be  much  lessened  by  the  jAroper  use  of  drainage  and  antiseptic 
dressings.  When  death  follows  these  operations  it  is  most  commonly  the  result 
of  erA’sipelas  or  septicemia. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  other  operations;  viz.,  1st,  a congesthn  form  of  pneumonia, 
not  dependent  on  any  blood-poisoning,  but  arising  from  defective  aeration 
occasioned  by  the  breathing  being  shalloAv  and  restrained  either  by  tight 
bandauing  of  the  chest,  or  by  the  pain  induced  by  the  moA^ement  of  the  chest- 
Avalls  in  respiration  ; and  2nd,  cardiac  thrombosis  extending  into  the  pulmo- 
nary artery.  I have  known  seA'eral  instances  of  death  from  each  of  these 
causes.  The  fimt  danger  can  obA’iously  be  guarded  against  ; the  second  cannot. 

Axillo-mammary  Cancer  presents  some  peculiarities  that  deserve  special 
consideration.  It  dcA'olops  at  the  outer  and  upper  angle  of  the  mammary 
gland  toAA'ards  its  free  border,  so  that,  instead  of  groAving  into  its  substance  and 
remaining  imbedded  in  it,  it  tends  to  push  into  the  direction  of  least  resist- 
ance to  its  ont-gi’OAvth,  and  thus  to  extend  into  the  areolar  space  at  the  lower 
Ixwdcr  of  the  axillary  edge  of  the  pectoralis  major,  and  lie  betAA'een  it  and  the 
lati.ssimus  dorsi  muscle,  fl'lie  tumour  feels  haixl  and  nodulated,  and  is  rounded  in 
shaj)e.  Hometimes  it  a]A])cars  to  bo  scarcely  attached  to  the  mammary  gland. 
But  on  closer  manipulation  it  Avill  be  found  to  extend  deeply  into  its  snl)- 
stanco,  Avhich  toAvards  the  base  of  the  tumour  feels  hard  and  thickened,  fl’hc 
greater  portion  of  the  gland,  the  median  half  and  much  of  the  loAver  part, 
will  continue  long  unaffected  by  cancerous  infiltration.  The  nipple  is  not 
retracted  until  a very  late  perif)d  in  this  form  of  the  disease.  It  and  the 
areola  preserA'C  their  nonnal  appearances,  long  after  the  skin  above  them 
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has  hecomc  involved  and  the  axillary  glands  enlarged.  The  manner  in 
which  the  skin  is  implicated  and  the  appearance  it  presents  is  peculiar  and 
characteristic.  It  becomes  involved  early  by  dimpling  from  below  in  a trans- 
verse direction  at  the  upper  and  outer  border  of  the  mamma,  where  there  is 
a tendency  naturally  to  a fold  or  crease  in  the  integument.  There  the  skin 
becomes  infiltrated  in  a transverse  line  of  hard  scirrhus,  red,  depressed  and 
puckered  in,  with  much  feeling  of  constriction  and  difficulty  in  raising  the 
arm  from  the  side.  The  disease,  when  once  it  has  reached  this  stage,  will  of 
course  make  rapid  progress  both  locally  and  constitutionally. 

That  these  axillo-mammary  cancers  arise  primarily  in  the  breast-gland  there 
can  be  no  doubt,  although  their  rapid  development  beyond  its  limits  may,  at 
first,  lead  to  the  suspicion  that  they  have  commenced  outside  it. 

It  is  only  towards  the  upper  and  outer  border  of  the  mamma  that  these 
outgrovdng  cancers  seem  to  develop.  I have  never  seen  them  at  the  inner 
or  lower  part  of  the  gland,  unless  the  whole  of  its  structure  had  been 
previously  infiltrated.  The  operation  in  these  cases  should  be  complete  and 
thorough,  the  whole  organ  being  removed,  however  healthy  the  nipple,  areola, 
and  some  portions  of  its  gland-structure  may  appear  to  be.  The  skin  also 
should  be  widely  removed  where  implicated,  and  the  dissection  carried  as  high 
into  the  axilla  as  safety  will  permit.  Unless  thorough  extirpation  be  practised, 
speedy  and  rapid  recurrence  will  ensue.  In  this,  as  in  all  operations  for  diffused 
cancer,  the  wound  should  be  well  washed  out  Avith  a solution  of  chloride  of 
2iinc  (1  to  20),  so  as  to  destroy  any  scattered  cells. 


DISEASES  OF  THE  MALE  BBEAST. 

The  Male  Breast,  though  rarely  the  seat  of  disease,  may  occasionally 


Fig.  778. 


— Scirrliou.s  Cancor  of  tbo  JIale  Breast. 


become  affected  in  a somewhat  similar  manner  to  the  mammary  gland  of  the 
female.  Cases  have  been  recorded  in  which  it  Avas  hjjTcvirophwd^  and  in  others 
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Jig.  779.- 


-Jibrous  Tumour  in  Axilla 
of  a Woman. 


]'’ig.  780.— Same  Tumour,  Front  View. 


women,  forming  a smooth,  lobcd  mass,  often  reacliiiig  a great  size.  It  is 
insnally  associated  with  similar  tumours  elsewhere,  but  occasionally  the  glands 
of  the  axilla  are  alone  affected.  The  enlarged  glands  form  no  attachments  to 
laurroiinding  parts,  and  may  bo  readily  removed  by  enucleation. 

Pibromata  arc  sometimes  met  with  in  this  region,  and  may  attain  a great 
: magnitude.  A fibroma  forms  a large,  smooth,  rounded  mass,  stretching  the 
•muscles  and  displacing  the  vessels  and  nerves,  as  in  Figs.  770  and  780.  In 
this  case  the  tumour,  Avliich  was  of  very  slow  growth,  developed  between  the 


t has  been  the  seat  of  an  ahnormal  secretion  of  milk.  In  boys  about  the  ago 
)f  puberty  it  occasionally  becomes  the  seat  of  siihacute  injlcimmation  often 
attributed  to  a blow.  This  is  best  treated  by  the  application  of  a belladonna 
blaster  spread  on  soft  leather  with  a hole  cut  through  it  for  the  nipple.  Chrome 
ntersHtial  inflammation,  with  enlargement  and  induration  of  the  rudimentary 
mamma  is  occasionally  met  with,  and  if  a source  of  much  annoyance  may 
ustify  the  removal  of  the  diseased  gland.  Cysts  and  sarcomata  are  more  rare. 
Scirrhous  cancer  is  occasionally  met  with.  The  accompanying  drawing 
Fig.  778)  represents  a case  of  this  kind  under  the  care  of  C.  Heath  in 
'Jnivei-sity  College  Hospital.  Those  growths  require  removal  by  the  same 
cind  of  operative  procedure  that  is  adopted  Avhen  they  affect  the  female  breast, 
.houcrh  of  a less  extensive  character. 

O 


AXILLARY  TUMOURS. 

Chronic  Strumous  Disease  of  the  axillary  glands  is  occasionally  met 
,vith,  forming  a large  lobed  mass  under  the  pectoral  muscle.  Such  a tmnour 
'-IS  this  may  easily  and  safely  be  enucleated,  and  should  be  removed  if  it  have 
•esisted  all  ordinary  topical  and  constitutional  treatment.  It  will  be  found  to 
>3e  infiltrated  with  tubercle. 

1 Simple  Tumours  of  various  kinds  are  met  with  in  the  axilla.  The  most 
common  are  lymphadenomata  of  the  axillary  glands,  fatty  and  fibrous  tumours. 
Lymphadenoma  of  the  Axillary  Glands  is  met  with  chiefly  in  young 
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scmitus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to  form  a species  of 
capsule  to  it,  drawing  the  scapula  forwards,  depressing  the  chest-wall,  and 

drawing  the  axillary  vessels  down 
to  about  three'  inches  Ijelow  the 
clavicle.  In  removing  it  I was 
obliged  to  take  away  a piece  of  the 
expanded  serratus  as  large  as  the 
hand.  The  patient  made  an 
excellent  recovery,  and  experi- 
enced no  difficulty  in  breathing 
afterwards. 

Saecomata  of  various  kinds  are- 
met  with  in  the  axilla  (Fig.  781). 
Such  tumours  might,  in  their  early 
stages,  be  dissected  out ; but  if 
they  extend  high  up  to  the  clavicle, 
or  implicate  the  skin  widely  by 
infiltration,  they  should,  I think,' 
be  left,  as  was  necessaiy  in  the 
patient  from  whom  Fig.  782  was 
taken,  where  the  size  of  the  tumour 
Fig.  7si.-sarcoma  in  Axilla  of  a Man.  aiid  its  couiiections  precluded  the’ 

possibility  of  operation.  Their  re- 
moval cannot,  indeed,  at  any  stage,  be  undertaken  without  much  danger.  In 
dissections  requisite  for  the  extirpation  of  such  masses,  as  in  Fig.  781,  I have 
had  to  expose  the  axillary  and  subscapular  vessels  and  their  accompanying 


nerves.  The  growth  being  usually  somewhat  widely  disseminated,  it  is  difli- 
cult  to  be  certain  that  the  Avhole  is  fairly  extirpated  : hence,  recurrence  is 
likely  speedily  to  take  place. 


Fig.  7S2. — Large  Sarcoma  in  Axilla  of  a Jlan. 


PERITOXITIS  AFTER  ABDOMINAL  OPERATIONS.  753 


DISEASES  OF  THE  ABDOMEN. 


CHAPTEH  LXI. 


I 

I 


In  no  department  of  Surgery  lias  there  been  a greater  advance  dimng  the  last 
e\v  yeai's  than  in  the  Operative  Treatment  of  Diseases  of  the  Abdominal 
i,nd  Pelvic  Viscera.  But  a few  years  ago  a wound  of  the  peritoneum,  whether 
ccidental  or  intentional,  was  regarded  as  being  inevitably  accompanied  by 
rave  danger  to  life.  The  perfection  of  the  operation  of  ovariotomy,  with 
hich  the  name  of  Sir  Spencer  Wells  must  ever  be  inseparably  associated,  led 
4!  ■ 1 a more  thorough  understanding  of  the  causes  of  death,  and  established  the 
rrinciples  which  alone  can  guide  us  to  success  in  operative  procedures  affecting 
;ad  peritoneal  ca\uty.  The  systematic  use  of  antiseptics,  further  put  at  our 
■ommand  the  best  means  of  preventing  the  most  common  and  most  fatal 
omplications  of  peritoneal  wounds,  so  that  at  the  present  time  operations  on 
le  abdominal  viscera  are  undertaken  with  little  more  hesitation,  and  are 
;Ltended  by  as  good  results,  as  those  of  equal  magnitude  in  any  other  part  of 
•lebody.  Before  proceeding  to  the  description  of  the  surgical  diseases  of  the 
'Ixlomen  and  their  treatment,  it  will  be  well  to  consider  briefly  the  special 
angers  common  to  all  abdominal  operations,  and  the  principles  which  guide 
i in  avoiding  them. 

‘ Operations  on  the  abdomen,  with  wound  of  the  peritoneum,  should  they 
Tove  fatal,  usually  do  so  from  one  of  three  causes — septic  peiitonitis  and 
pticajmia,  shock,  or  haemorrhage. 

! Septic  or  Diffuse  Peritonitis  and  Septicaemia. — These  conditions  are 
• closely  associated  that  it  is  most  convenient  to  consider  them  together, 
ntil  recently  the  ])eritoneum  was  believed  to  possess  some  peculiar  tendency 
I inflammation  which  rendered  a wound  of  it  specially  dangerous  ; the 
■ flammation  spreading,  as  was  said,  by  continuity  of  tissue.  There  is 
Dthing  to  justify  such  an  assumption.  The  peritonemn  becomes  inflamed 
ider  the  same  conditions  as  other  tissues,  the  process  is  the  same,  and,  as  in 
her  parts,  it  is  limited. to  the  area  upon  which  the  cause  is  acting.  In  the 
’evention  of  peritonitis  it  is  neeessary,  therefore,  to  consider  the  causes  to 
lich  it  is  due,  with  a view  of  excluding  them,  if  possible. 

Certain  causes  of  inflfimmation,  as  pointed  out  in  the  chapter  on  the 
•oce.ss  of  Inflammation  (Vol.  I.)  are,  from  their  nature,  limited  in  action. 
D these  belong  mechanical  injuries,  heat  and  cold,  and  the  action  of  those 
emical  substances  which  cannot  increase  in  quantity  in  the  living  body, 
ch  as  mineral  acids,  saline  caustics,  and  the  like.  A wound  of  the  peri- 
neum, therefore,  gives  rise  to  inflammation  limited  to  the  area  injured,  and 
dess  some  other  cause  be  introduced  it  has  no  tendency  to  spread  further. 

I inflammation  of  the  peritoneum,  as  in  all  other  membranes  lining  cavities, 

e inflammatory  products  And  their  way  readily  to  the  surface.  If  the 
voi..  II.  3 ^ 
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process  be  of  sufficient  intensity  an  abundant  coagulable  exudation  takes  place  ; 
the  fibrin  entangling  white  corpuscles  foians  a layer  of  “lymph”  on  the 
inflamed  surface,  and  the  serum  drains  away  into  the  i)eritoneal  cavity.  The 
peritoneum,  however,  from  its  intimate  connection  with  the-  lymphatic  system, 
is  possessed  of  the  power  of  absorption  in  the  highest  degree.  The  serum 
poured  out  at  the  seat  of  inflammation  is  therefore  absorbed  with  great  rapidity 
by  the  healthy  part  of  the  membrane,  and  unless  the  quantity  be  very  con- 
siderable the  cavity  is  kept  dry.  The  experiments  by  which  this  extraordinary 
absorbing  power  of  the  peritoneum  has  been  demoiistrated  have  been  ah-eady 
alluded  to,  Vol.  L,  p.  855.  The  coagulable  exudation  wliich  covers  the  inflamed 
surface  glues  it  to  any  contiguous  layer  of  peritoneum,  and  adhesions  are  thus 
formed  which  subsequently  become  vascularized  and  undergo  deA'clopment  into 
connective  tissue  by  processes  identical  to  those  occurring  in  the  fonnation  of 
fibrous  tissue  in  the  union  of  the  wound.  It  is  by  this  process  that  adhesions 
form  between  inflamed  coils  of  intestine,  and  that  ligatures,  sutures,  and  other 
simple  foreign  bodies  become  buried  and  encapsuled.  It  forms  an  essential 
part  of  the  miion  of  all  wounds  of  the  peritoneum,  and  is  often  the  means  of 
saving  the  patient’s  life  by  preventing  j>erf oration  of  the  hollow  viscera,  or  the 
rupture  of  collections  of  pus  into  the  cavity  of  the  abdomen.  It  is  the  object 
of  the  Surgeon  to  exclude  all  those  sources  of  irritation  which  can  convert 
this  simple  localized  inflammation  into  a diffuse  or  spreading  process. 

The  causes  of  spreading  inflammations,  as  afready  pointed  out  (Vol.  I., 
p.  174),  are  the  chemical  products  of  processes,  analogous  to  fermentation, 
taking  place  in  the  normal  fluids  of  the  body,  or  in  inflammatory  exudations 
or  other  collections  of  fluid.  Without  again  entering  into  the  evidence  for 
and  against  the  theory,  that  these  processes  are  directly  dependent  upon 
the  presence  of  microscopic  organisms,  upon  Avhich  the  antiseptic  treatment 
is  founded,  we  may  adopt  it  as  a hypothesis  to  explain  the  phenomena  of 
septic  peritonitis,  and  to  guide  us  in  the  prevention,  of  this  fatal  complication. 
It  will  be  remembered  that  according  to  this  theory  two  classes  of  micro- 
organisms exist,  the  pathogenic  or  specific  organisms  Avhich  can  infect  and 
multiply  in  the  living  tissues  and  blood,  and  the  non-pathogenic  or  septic, 
wliich  grow  only  in  dead  matter,  and  are  believed  to  be  the  cause  of  ordinary 
putrefactive  changes.  The  former  we  may  exclude  fr’om  consideration  here  for 
the  sake  of  simplicity,  although  it  is  possible  they  may  take  a part  in  the 
causation  of  some  cases  of  diffuse  peritonitis. 

For  the  development  of  septic  processes  m the  peritoneum  two  conditions 
are  necessary  ; first,  the  presence  of  the  putrescible  matter,  and  secondly,  the 
contact  of  the  organisms  with  it.  The  putrescible  matter  is  furnished  by  the 
liquid  part  of  the  inflammatory  exudation,  or  by  extravasated  blood.  The 
organisms  may  reach  it  either  from  the  external  wound,  carried  in  by  the 
Smgeon’s  hands,  the  sponges,  the  ligatures,  or  by  the  air  ; or  in  those  cases 
in  which  the  gut  is  injured,  as  in  strangulated  hernia,  they  may  find  their  war 
from  the  interior  of  the  intestine  through  the  diseased  coats.  If  the  amount 
of  the  inflammatory  exudation  bo  comparatively  small  it  is  so  rapidly  absorbed 
l)y  the  healthy  part  of  the  peritoneum  that  no  decomposition  takes  place,  the 
first  condition  of  the  process  being  wanting.  If  the  amount  of  exudation 
Ixi  ill  excess  of  that  which  can  be  at  once  absorbed,  an  accumulation  takes 
])lace,  which  if  the  cause  of  putrefaction  have  been  admitted  to  it,  speedily 
decomposes.  The  irritating  products  of  decomposition  become  widely  dif- 
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V fused,  exciting  iiifiamniatioii  wherever  they  go,  ami  thus  the  whole  peri- 
i torieuin  becomes  attected.  At  the  same  time  there  is  intense  poisoning 
g, I*  from  the  absorption  of  the  chemical  products  of  the  process.  In  fact,  in 
large  proportion  of  cases,  this  is  the  immediate  cause  of  death,  and  may 
t I Drove  fatal  before  the  local  signs  of  peritonitis  become  very  marked.  Ihc 
I '(vmptoms  are  those  already  described  (^  ol.  I.,  p.  J)40)  of  acute  septic 


;ooisouing. 


It  does  not  always  happen  that  diffuse  peritonitis  occurs  when  the  opening 
11  the  membrane  communicates  with  a foul  Avoimd.  Thus  congested 
)inentum  in  the  operation  for  strangulated  hernia  was  formerly  ligatured 
8 nth  a piece  of  whipcord,  the  mass  being  cut  off  and  the  stump  and  liga- 
y .lire  left  Inng  in  an  open  wound  to  which  a poultice  was  applied.  Under 
hese  circumstances  septic  suppuration  necessarily  occurred,  but  diffuse  peri- 
t 'Onitis  by  no  means  invariably  followed.  In  those  cases  there  was  a free 
xit  for  the  discharge  from  the  wound  and  the  opening  into  the  peritoneal 
i avity  became  sealed  by  firm  inflammatory  exudation  in  the  first  few  hours 
efore  decomposition  set  in  in  discharges,  and  thus  the  danger  was  averted. 

1 ’his  is,  however,  an  uncertain  barrier,  and  these  exceptional  cases  do  not 
li-istify  us  in  neglecting  any  precaution  by  which  the  close  contact  of  septic 
us  with  the  peritoneal  cavity  can  be  avoided, 
ffj  The  prevention  of  septic  peritonitis  and  its  consequences  is  carried  out  on 
,vo  principles  ; first,  by  the  use  of  antiseptics  in  such  a way  as  to  exclude  any 
ving  organisms  from  the  cavity,  and  secondly,  by  draining  the  cavity  in  all 
rose  cases  in  which  an  amount  of  exudation  is  expected,  beyond  that  which 
ill  be  immediately  re-absorbed.  Considerable  difference  of  opinion  exists  as 
» » the  relative  value  of  these  methods,  some  Surgeons  maintaining  that  if 
dlf.  itiseptics  are  properly  used  drainage  is  scarcely  ever  required  ; and  others 
i.  lat,  if  the  peritoneal  cavity  be  thoroughly  cleansed  before  closing  the  wound, 
id  drainage  be  efficiently  employed,  antiseptic  applications  are  scarcely 
ecessary.  It  is  not  the  place  here  to  discuss  this  disputed  point.  The  great 
ajority  of  Surgeons  are  agieed  upon  the  value  of  antiseptics  to  a certain 
tint,  the  use  of  the  carbolic  spray  being  the  matter  chiefly  in  dispute.  Its 
ipoiients  maintain  that  it  increases  the  shock  by  chilling  the  patient,  that 
aen  the  peritoneal  cavity  is  widely  open  there  is  considerable  danger  of 
rbolic  acid  poisoning,  and  that  with  careful  attention  to  other  antiseptic 
tails  it  may  be  safely  dispensed  with.  Its  advocates  maintain  that  by 
;af;f  reful  management  the  chilling  of  the  body  and  the  entrance  of  a dangerous 
louiit  of  carbolic  acid  into  the  peritoneum  are  easily  avoided,  and  that  by  its 
3 they  are  able  entirely  to  dispense  with  drainage — which,  to  say  the  least,  is 
inconvenience — save  in  a few  exceptional  cases.  The  point  must  still 
considered  an  open  one,  as  excellent  results  have  been  shown  both  by  those 
lO  use  the  spray  and  those  who  do  not.  In  those  cases  in  which  but  a small 
ening  is  made  into  the  peritoneum,  and  it  is  consequently  impossible  to  clean 
; cavity  before  closing  the  wound,  and  in  which  moreover  drainage 
mot  be  efficiently  carried  out,  as  in  operations  for  hernia,  there  can  be  no 
jection  to  using  the  spray,  especially  in  hospital  practice. 

Shock  is  a common  cause  of  death  in  operations  upon  the  abdominal 
eera.  It  probably  arises  chiefly  from  the  injury  done  to  the  large  sympa- 
;tic  plexuses  in  connection  with  these  parts.  The  exposure  of  the  risccra 
t cold  and  the  loss  of  blood  doubtless  aggravate  it  in  many  cases. 

3 c 2 
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Haemorrhage  is  necessarily  a source  of  danger  in  many -cases,  but  it 
presents  nothing  requiring  special  consideration. 

The  following  are  the  (jeneral  rules  aj^plicahle  to  all  abdominal  operations: — 

1.  The  room  in  which  the  operation  is  to  be  jierformed  ibust  not  be  too  cold, 
especially  if  the  abdominal  cavity  is  to  be  widely  opened  and  the  viscera 
exposed. 

2.  Ill  those  cases  in  which  it  is  possible  to  do  so,  the  bowels  should  be 
thoroughly  emptied  by  a purgative  the  night  before,  and  an  enema  on  the  day 
of  the  operation. 

3.  In  all  operations  on  the  lower  half  of  the  abdomen  the  bladder  should  be 
emptied  by  a catheter  immediately  before  commencing. 

4.  ThQ  patient  when  placed  upon  the  table  should  be  warmly  wrapped  up, 
lest  the  shock  be  increased  by  chilling  the  body.  If  the  spray  is  to  be  used, 
the  body  must  be  covered  with  a mackintosh  cloth,  or  a sheet  of  oiled  silk 
with  a hole  cut  in  it  through  which  the  region  of  the  operation  is  exposed. 
The  under  surface  of  this  may  be  spread  with  adhesive  plaster  for  one  inch 
round  the  aperture  to  keep  it  in  position. 

6.  The  instruments  and  sponges,  &c.,  and  the  hands  of  the  Surgeon  and 
his  assistants  must  be  cleaned  and  disinfected  with  carbolic  acid,  as  already 
described  (Vol.  I.,  p.  247).  During  the  operation  all  sponges  must  be  squeezed 
as  dry  as  possible,  a twisted  towel  being  used  if  necessary,  lest  a dangerous 
amount  of  carbolic  acid  be  introduced  into  the  peritoneal  cavity.  They 
should  be  washed  in  warm  carbolic  lotion  to  avoid  chilling  the  parts. 

6.  The  sponges  should  be  counted  before  and  after  any  operation  in  which 
they  are  used  inside  the  abdominal  cavity. 

7.  All  haemorrhage  from  the  abdominal  wall  must  be  arrested  before  the 
peritoneum  is  opened. 

8.  If  during  the  operation  the  intestines  are  exposed,  they  should  be  held  on 
one  side,  and  retained  in  the  abdominal  cavity  by -a  large  flat  sponge  squeezed 
as  dry  as  possible  after  having  been  well  carbolized. 

Should  they  be  exposed  externally,  as  in  operations  for  hernia,  intussusception, 
&c.,  or  escape  from  the  abdomen,  they  must  be  covered  with  a linen  rag|’ 
several  folds  thick,  wrung  out  of  a warm  1 in  40  solution  of  carbolic  acid. 

9.  When  the  operation  is  completed,  if  the  abdominal  cavity  have  beeni’ 
opened  sufficiently  to  admit  the  hand,  it  must  be  cleaned  with  sponge4', 
squeezed  as  dry  as  possible  and  passed  into  the  most  dependent  parts  of  the 
cavity,  one  after  another,  until  they  retmm  quite  clean.  This  is  a most  im 
portant  part  of  the  operation,  and  success  in  many  cases  depends  to  a gveai 

, extent  upon  the  thoroughness  with  which  it  is  done. 

10.  In  closing  the  wound,  the  deep  stitches,  which  should  be  of  carbolic 
silk,  must  include  the  peritoneum,  so  that  the  serous  surfaces  shall  be  brough 
closely  in  contact.  The  importance  of  this  in  securing  primary  union  wfu  l 
demonstrated  experimentally  many  years  ago  by  Sir  Spencer  Wells.  AVheii  th( ; ^ 
abdominal  walls  are  very  lax,  as  after  the  removal  of  a large  tumour,  th(l| 
stitches  may  be  made  to  catch  the  peritoneum,  the  aponeurosis  or  sheath  o 
the  muscles,  and  the  skin  and  subcutaneous  tissue  missing  the  muscula 
fibres  ; but  if  there  is  likely  to  be  considerable  strain,  it  is  better  to  pass  tli 
deep  stitches  completely  through  the  abdominal  wall  about  three-quarters  o 
an  inch  from  the  edge  of  the  wound.  Both  ends  of  the  deep  stitches  must  h 

passed  from  within  the  abdomen  to  avoid  any  risk  of  jmncturiug  the  intestiu<®te, 

fll 
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\V11  the  deep  stitches  must  be  passed  before  any  are  tightened,  and  care  must 
• Hi  taken  while  tliis  is  being  done  not  to  accidentally  include  a knuckle  of 
utestine  between  the  edges  of  the  wound  or  under  a stitch.  After  the  wmiind 
las  been  brought  together,  finer  stitches  may  be  jmt  in  to  bring  the  edge  of 
'he  skin  accurately  in  contact. 

11.  If  it  be  thought  necessary  to  drain  the  abdomen,  this  is  done  by  a large 
mbe  of  india-rubber  or  glass  passed  into  the  most  dependent  part  of  the  cayity 
iiid  brought  out  at  the  lowest  angle  of  the  wound.  The  tube  must  be  of  such 
ize  that  all  fluid  shall  escape  readily  from  it.  Inefficient  drainage  is  worse 
ban  none  at  all. 

12.  The  dressing  should  l)e  composed  of  some  efficient  antiseptic  material, 
f the  wound  is  completely  closed,  a thin  layer  of  dressing  is  sufficient.  If  it 
)e  drained,  a thicker  mass  must  be  applied  to  absorb  the  discharge.  In 
operations  inyolving  the  anterior  wall  of  the  abdomen,  the  dressing  is  most 
'onveniently  kept  in  place  by  a broad  baud  of  strapping,  Avhich  at  the  same 

‘lime  supports  the  abdomen. 

1:>.  After  most  abdominal  operations  the  patient  should  be  kept  without 
3d  for  from  twenty-four  to  forty-eight  hours,  or  in  some  cases  even  longer. 
Lk.  small  quantity  of  iced  soda-water  or  barley-water  may  be  given  to  allay 
thirst.  If  the  condition  of  the  patient  makes  it  necessary  to  give  food, 
hicken-broth  or  iced  milk  and  soda-water  is  the  best,  given  in  small  quantities 
t inteiwals  of  about  two  hours.  Small  nutritive  enemata  are  often  useful, 
’n  operations  involving  the  intestine,  opium  is  often  necessary  to  prevent 
■eristaltic  movement. 

14.  If  the  operation  is  followed  by  a high  temperature  due  to  absorption  of 
nflammatoiy  exudation  from  the  peritoneum,  an  ice-cap  may  be  applied  to  the 
ead  as  recommended  by  Ivnowsley  Thornton.  If  there  is  reason  to  believe 
lat  the  peritoneum  is  becoming  distended  Avith  fluid,  the  patient  may  some- 
[limes  be  saved  by  opening  one  end  of  the  Avound  and  inserting  a tube  in  those 
»ases  in  Avhich  diuinage  has  not  been  adopted  from  the  first. 

In  all  abdominal  operations  success  Avill  greatly  depend  on  minute  attention 
bo  details.  The  operation  must  be  carefully  considered  and  planned  before- 
and,  and  everything  that  can  possibly  be  required  must  be  at  hand.  At  the 
1:  nd  of  a severe  operation  in  this  region,  the  patient  is  often  suffering  greatly 
rom  shock,  perhaps  hovering  between  life  and  death,  and  a little  needless 
elay  from  not  having  eveiything  ready  the  moment  it  is  Avanted,  an  unneces- 
I ary  exposure  of  the  intestine  for  want  of  a proper  flat  sponge  to  retain  them, 
r a failure  in  some  other  minor  detail,  may  just  turn  the  scale  against  him. 
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By  Hernia,  in  its  widest  sense,  is  meant  the  displacement  of  an  organ  from 
-ae  cavity  in  Avhich  it  is  naturally  contained,  by  being  protruded  through  an 
bnonnal  or  accidental  opening  in  its  AA’alls ; Avhen,  hoAveA'er,  it  escapes  through 
ne  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial.  Thus,  the 
-rotnision  of  the  brain  through  an  aperture  in  the  cranium,  or  of  the  lung 
hrough  one  in  the  thoracic  walls,  or  of  a portion  of  intestine  through  the 
bdominal  parietes,  is  termed  a hernia  of  the  organ  ; but  the  descent  of  the 
'OAvel  through  the  anus  does  not  come  under  this  designation.  Here,  hoAveA'er, 
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wc  have  to  consider  only  the  lieniial  })rotrusions  that  occur  from  the  aljdomeii 
• — the  common  situation  of  this  disease. 

A hernia  may  occur  at  almost  any  part  of  the  abdominal  wall  ; though  it  is 
far  more  liable  to  do  so  in  some  situations  than  in  others,  being  commonly  met 
with  at  those  points  where  the  muscular  and  tendinous  structures  are  weakened 
to  allow  the  passage  of  the  spermatic  cord  in  the  male,  and  of  the  round 
ligament  in  the  female  ; or  for  the  transmission  of  the  large  vessels  to  the 
lower  extremity  ; hence  the  inguinal  and  crural  canals  are  the  common 
situations  of  this  disease.  It  may,  however,  occur  in  various  other  situations, 
as  at  the  umbilicus,  the  thyroid  foramen,  the  sciatic  iiotch,  in  the  vagina,  the 
perinseum,  through  the  muscular  portions  of  the  abdominal  wall,  the  dia- 
l^hragm,  &c. 

Structuee  of  a Hernia. — In  whatever  situation  it  occurs,  a hernia  is 
composed  of  a Sac  and  its  Contents. 

The  Sac  is  the  prolongation  of  that  portion  of  the  peritoneum  which  over- 
lies  and  corresponds  to  the  aperture  through  which  the  hernia  iirotrudes.  Jt 
is  in  all  cases  composed  of  a nech  and  a locly. 

The  Neck  is  usually  narrowed,  though  in  some  old  hernise  it  becomes 
wide  and  expanded  ; it  is  commonly  short,  consisting  indeed  of  a sudden  con- 
striction of  the  sac  in  this  situation,  as  happens  in  many  forms  of  femoral 
hernia  ; but  in  other  cases  it  is  elongated  and  narrowed.  The  neck  of  the 
hernial  sac  usually  becomes  greatly  thickened  and  of  an  opaque  colom-,  by  the 
growth  of  fibroid  tissue  in  or  upon  it  from  the  irritation  to  which  it  has  been 
subjected  by  the  pressure  of  the  hernial  tumour  or  the  truss,  by  the  incorporation 
of  the  subserous  areolar  tissue  lying  externally  to  it,  or  by  the  puckering 
together  of  its  folds,  which  h^ive  been  compressed  by  the  aperture  in  which  it 
lies. 

The  Body  of  the  sac  is  usually  globular  or  pyriform,  sometimes  elongated 
and  cylindrical  ; it  may  vary  from  the  size  of  a cherry  to  a tumour  as  large 
as  the  head.  When  recent,  it  is  usually  thin  and  transparent,  though  in  some 
cases  it  becomes  gTeatly  thickened,  having  arborescent  vessels  ramifying  in  it, 
and  being  almost  laminated  in  structure  ; this  is  especially  the  case  in  old 
femoral  herniee.  In  other  instances,  however,  it  becomes  thinned  and  atro- 
phied as  the  tumour  expands,  so  that  the  contents  become  visible  through 
it.  This  is  especially  the  case  in  old  umbilical  hernise,  in  which  I have  seen 
it  as  thin  as  the  finest  gold-beater’s  skin. 

The  sac,  though  usually  forming  a perfect  inclosure  to  the  hernial  contents, 
occasionally  constitutes  but  a partial  investment  to  them,  more  particularly  in 
such  organs  as  the  cmcuin  or  bladder,  which  are  partially  uncovered  by  peri- 
toneum. In  other  instances  it  may  be  ruptured,  or  altogether  absent.  The 
sac  is  absent  when  the  hernia  occurs  as  the  result  of  a wound,  injury,  or 
abscess  of  the  abnormal  wall.  It  cannot  be  said  to  exist  in  a congenital  hernia, 
and  may  be  absent  in  cmcal  and  in  umbilical  hernise.  jMore  rarely  a double 
hernial  sac  is  met  with,  one  being  protruded  into  or  placed  behind  the  other. 
There  are  instances  of  three  sacs  occurring  together ; and  Sir  A.  Cooper  relates 
a case  in  Avhich  six  were  met  with  in  the  same  person. 

The  abdominal  parietes  outside  the  sac  undergo  important  changes.  The 
aperture  through  which  the  hernia  protrudes  usually  becomes  circular;  after  a 
time,  indurated  and  rounded  at  the  edge,  and  considerably  enlarged  ; when 
situated  in  the  movable  portions  of  the  abdominal  wall,  as  in  the  inguinal 
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“I  rej^ion,  it  becomes  displaced  in  old  lieriiitc,  being  dragged  down  by  the  weight 
{].  4)t*the  protrusion,  usually  towards  the  mesial  line.  The  subserous  areolar 
: tissue  always  becomes  greatly  thickened,  often  indurated,  so  as  to  constitute 
f j j one  ot‘  the  densest  investments  of  the  sac,  and,  in  some  old  cases  of  hernia, 
rlosely  to  resemble  omentum.  The  more  superficial  structures,  such  as  the 
||  integument  and  fascia,  are  much  elongated  and  stretched  ; often  tense,  but 

I not  unfrequently  hanging  in  folds  ; they  are  usually  thinned,  but,  if  a truss 
have  been  long  worn,  they  become  thickened  and  condensed  by  the  pressure 
i)f  the  pad. 

Contents. — The  contents  of  tlie  sac  vary  greatly  ; every  viscus  except  the 
pancreas  having  been  found  in  a hernial  tumour.  Most  ft-equently  a portion  of 
the  S/m/l  Intestine,  more  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Enterocele.  The  quantity  of  intestine  within  the 
■ i^jic  mav  vary  from  a small  section  of  the  calibre  of  the  gut,  the  whole  diameter 
not  being  included,  to  a coil  several  feet  in  length,  with  its  attached  mesentery. 
..After  a portion  of  the  intestine  has  once  descended,  the  protruded  part  tends 
i :o  increase  in  quantity  ; until,  as  in  some  large  and  old  herniae,  the  gi’eater 
jii-x)rtion  has  been  known  to  lie  in  the  sac.  The  Large  Intestim  is  rarely 
e|  bund  in  a hernia,  though  the  caecum  is  occasionally  met  with.  When  in- 
i .estine  has  been  long  protruded,  it  usually  becomes  thickened,  narrowed, 
prreyish  on  the  surface,  and  more  or  less  deranged  in  its  functions.  The 
nt  •orresponding  mesentery  becomes  thickened,  hypertrophied,  and  vascular. 

Omentum  is  often  found  in  hernial  sacs,  together  with  intestine  ; but  is  not 
i t infrequently  met  with  alone,  constituting  Epiplocele.  After  having  been 
irotruded  for  some  time  it  becomes  thickened,  brawny,  and  laminated,  losing 
>ts  ordinary  cellulo-adipose  texture,  and  becoming  indurated.  Its  veins  usually 
^issume  a somewhat  varicose  condition  ; and  the  mass  of  omentmn  becomes 
riangular,  the  apex  being  upwards  at  the  abdominal  aperture,  and  the  base 

I I Kjlow,  broad  and  expanded.  In  some  cases  it  can  be  unfolded  ; in  others,  it 
a! ' s matted  together  into  a cylindrical  mass.  Occasionally  apertures  form  in  it, 
» hrough  which  a coil  of  intestine  may  protrude,  thus  becoming  secondarily 
B ; trangulated  within  the  sac.  In  other  instances,  cysts  are  met  with  in  it 
cA  '.ontaining  fluid.  When  intestine  and  omentum  together  are  found  in  a 

lemia,  the  disease  is  termed  an  Entero-epiplocele ; and  in  these  circum- 
tances  the  omentum  usually  descends  in  front  of  and  occasionally  envelops 
he  intestine.  Besides  these,  the  ordinary  contents  of  hernim,  the  stomach, 
iver,  spleen,  sigmoid  flexure  of  the  colon,  bladder,  uterus,  and  ovaries,  have 
11  been  found  in  them.  In  a case  described  by  Scanzoni,  the  gravid  uterus 
nd  ovaries  were  enclosed  in  the  sac  of  an  inguinal  hernia. 

Adhesions  commonly  form  within  the  sac  in  old-standing  cases.  These  may 
ake  place  Ijetween  the  contained  viscera  merely,  as  between  two  coils  of  intes- 
ine,  or  between  these  and  the  omentnm  ; or  they  may  form  between  the  wall 
f the  sac  and  its  contents,  either  by  broad  bands,  or  else  by  bridging  across 
rom  one  side  to  the  other,  and  inclosing  a portion  of  the  viscera.  In  recent 
s-ases  these  adhesions  are  soft,  and  may  readily  be  broken  down  ; but  when  of 
jnger  duration,  they  are  often  very  dense,  and  are  especially  firm  about  the 
leck  of  the  sac. 

Besides  the  viscera,  the  hernial  sac  ahvays  contains  a certain  quantity  of  ftuid 
ecrcted  by  and  lubricating  its  interior.  In  most  cases,  this  is  in  but  small 
aiinantity;  but  in  some  instances,  when  the  sac  is  inflamed,  or  the  hernia 
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straiii^nlated,  a very  consiclcral)Ic  bulk  of  liquid  has  becii  met  Avith  ; J have 
seen  as  much  as  a pint  escape  from  a large  hernia  in  an  c.ld  man.'  'When 
abundant,  in  strangulated  or  inflamed  hernia,  it  is  generally  of  a hrowiiisli 
colour,  though  clear  and  transparent ; it  is  met  with  in  fargest  quantities  in 
inguinal  hernias. 

Hydx’ocele  of  the  Hernial  Sac. — In  some  instances  the  fluid  hecomes 
collected  in  a kind  of  cyst  Avithin  the  sac,  formed  by  the  omentum  contracting 
adhesions  to  its  upper  part,  and  leaving  space  below  for  the  fluid  to  collect^: 

this  condition,  represented  in  the  annexed  draAving 
(Fig.  78;3),  has  been  called  Hydrocele  of  ihe  Hernial 
and  constitutes  a someAvhat  rare  form  of  disease. 
The  fluid  is  often  in  considerable  quantity  ; in  a ease 
AA'hich  I tapped  some  years  ago,  nearly  three  pints  of 
dark-broAA'ii  liquid  had  tlius  accumulated,  and  Avere 
draAAUi  off. 

If  Ave  limit  the  term  hydrocele  of  the  hernial  me  to 
those  cases  in  which  there  is  a slow  and  gradual  accu- 
mulation of  fluid  at  the  bottom  of  an  old  hernial  sac. 
which  has  been  cut  off  fi’om  all  communication  with 
the  peritoneum  either  by  the  radical  cure  of  the 
hernia,  or  by  the  adhesion  of  intestine  or  omentum  to 
the  upper  part  and  neck  of  the  sac,  it  must  be  con- 
sidered a rare  disease ; and  but  few  cases  are 
recorded  by  surgical  writers.  Curling,  in  his  work  on 
the  Testis,  states  that,  during  his  connection  AAuth  the  London  Hospital,  he 
saAA'  only  one  case  ; and  the  only  others  with  Avhich  I am  acquainted,  besides 
one  that  occurred  in  my  own  practice,  are  two  related  by  Pott,  two  by  Pelletan, 
one  by  Boyer,  and  one  by  LaAvrence.  This  disease  must  not  be  confounded 
with  the  accumulation  of  fluid,  in  whatever  quantity,  in  strangulated  heraia. 
or  in  hernial  sacs  that  communicate  with  the  peritoneal  cavity.  Its  dis- 
tinguishing feature  is  the  accumulation  of  fluid  in  a sac  that  has  been  cut  off 
from  all  communication  with  the  cavity  of  the  peritoneum. 

An  Accumulation  of  Ascitic  Fluid  in  a Hernial  Sac  may  occur  Avlicii 
hernia  is  complicated  Avith  dropsy  of  the  peritoneum.  In  one  case  of  this  kind 
AAdiich  occurred  in  my  practice  at  University  College  Hospital,  the  heniia. 
Avhich  Avas  femoral,  in  a AAmman,  Avas  Amry  tightly  strangulated,  as  large  as  a 
shaddock,  A'ery  tense,  with  distinct  fluctuation  ; the  skin  covering  it  being 
much  stretched,  this  was  peculiarly  evident.  On  opening  the  sac,  fluid  flowed 
in  a jet,  as  if  a hydrocele  had  been  punctured,  and  about  four  inches  of 
strangled  gut  were  found  lying  at  the  bottom  of  the  sac.  After  dividing  the 
stricture,  serous  fluid  in  large  quantity  continued  to  drain  from  the  peritoneal 
caA'ity  for  several  hours  after  the  operation. 

An  Accumulation  of  Fluid  in  a Hernial  Sac  which  has  been  oblite- 
rated at  its  neck  is  occasionally  met  with,  chiefly  in  the  femoral  region.  .V 
case  of  this  kind  occurred  not  long  ago  in  Univei’sity  College  Hospital.  The 
patient,  a middle  aged  Avoman,  Avas  suddenly  seized  Avith  pain  in  the  abdomen 
and  bilious  vomiting.  On  examining  the  groin  a tense  rounded  tumour  wa<« 
found  in  the  region  of  a femoral  hernia.  It  AAms  free  from  tenderness  and 
fluctuated  indistinctly.  On  cutting  doAvn  upon  it,  it  was  foimd  to  be  an  old 
hernial  sac  distended  with  clear  serous  fluid,  but  without  solid  contents. 
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While  examining  the  ring  the  adhesions  at  the  neck  of  the  sac  gave  wav,  and 
he  finger  slipped  into  the  abdominal  cavity.  The  vomiting  and  pain  proved 

0 have  been  nothing  more  than  an  ordinary  “bilious  attack,”  and  the  patient 
speedily  recovered. 

Loose  Foreign  Bodies  have  occasionally  been  met  "with  inside  hernial  sacs. 
They  are  usually  rounded,  smooth,  and  firm  ; vary  in  size  from  a pea  to  a 
•hestnnt  ; and  are  mostly  single.  On  section,  they  arc  found  to  consist  of  a 
atty  central  nucleus  with  a laminated  fibrous  envelope,  usually  of  considerable 
hickness.  They  are  apparently  composed  of  one  of  the  glandulm  epiploicm, 
vhich  has  become  detached,  fallen  loose  into  the  peritoneal  cavity,  and  become 
■nveloped  in  fibrinous  layers. 

SiONS. — The  signs  of  hernia,  though  varying  considerably  according  to  the 
•ontents  of  the  Siic  and  the  condition  in  'which  it  is  placed,  present  in  all  cases 
•nany  points  in  common.  There  is  an  elongated  or  rounded  tumour  at  one  of 
he  usual  abdominal  apertures,  broader  belo-w  than  above,  'where  it  is  often 
laiTowed  into  a kind  of  neck.  The  s'welling  usually  increases  in  size  'when 
he  patient  stands,  holds  his  breath,  coughs,  or  makes  much  muscular  exertion. 
. t can  be  pushed  back  into  the  abdomen  on  pressure,  or  goes  back  readily  if 
he  patient  lie  do'wn.  but  reappears  'when  he  stands  up.  On  coughing,  a strong 
nd  distinct  impulse  may  l)e  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gurgling  '«dien 
>ressed  upon,  sometimes  tympanitic  and  rumbling,  and  resonant  on  percussion, 
t may  be  returned  into  the  cavity  of  the  abdomen  'with  a distinct  slip  and 
•imgle  ; it  has  a 'well-marked  impulse  on  coughing,  and  is  usually  accompanied 
•y  various  dyspeptic  symptoms,  and  often  'with  much  dragging  uneasiness. 
Jmental  Hernia  is  usually  soft  and  doughy,  returning  slo'wly  on  iDressure  into 
lie  abdomen,  feeling  irregular  on  the  surface,  and  having  an  ill-defined  outline, 
t occurs  most  frequently  on  the  left  side,  and  is  rare  in  infants,  in  'whom  the 
mentum  is  short.  In  Entero-epiplocele  there  is  a combination  of  the 
wo  conditions  and  their  signs  ; but  these  are  usually  so  uncertain,  that  fe'w 
nrgeons  care  to  predict  before  opening  the  sac  what  the  probable  nature  of 
•le  contents  may  be. 

' Csecal  Hernia  necessarily  occurs  on  the  right  side  only.  It  is  a large,  knobby, 

' nd  iiTegular  tumour,  irreducible,  owing  to  the  adhesions  contracted  by  that 
'Ortion  of  emeum  which  is  uncovered  by  peritoneum.  The  peculiarity  of  this 
emia  consists  in  the  sac  being  absent,  or  only  partial  in  the  majority  of  cases, 
be  peritoneum  being  stripped  off  as  the  gut  descends.  When  this  hernia  is 
irge,  and  partially  invested  by  serous  membrane,  a sac  usually  exists  at  its 
pper  aspect,  into  which  a portion  of  small  intestine  may  fall,  and  which 
lay  in  some  cases  constitute  a second  hernia  lying  above  or  before  the 
ncal  one,  which  will  be  found  situated  at  the  posterior  wall  when  this  hernial 
ouch  is  opened.  Occasionally  the  vermifonn  appendix  and  the  caput  coli  arc 
•nnd  in  the  sac,  but  can  rarely  be  rctunicd.  The  rule  of  cmcal  hernia  having 
partial  jieritoneal  investment  only,  does  not  hold  good  in  all  cases  ; and 
‘ istances  have  occasionally  been  met  with  in  which  this  portion  of  intestine 
y in  a distinct  sac. 

1 Hernia  of  the  Bladder  or  Cystocele  is  very  rare  ; and,  like  that  of  the 
";ecum,  is  usually  enclosed  in  a partial  peritoneal  investment,  though  it  is  not 

ecessarily  so.  South  states  that  there  is  a preparation  at  St.  Thomas’s 
fospital,  in  which  the  fundus  of  the  bladder,  with  its  peritoneal  covering,  has 
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Itassed  into  a distinct  sac,  in  some  instances  the  cystoccle  is  accompanied  hv 
an  entoroccle.  This  hernia  is  always  irreducible,  is  attended  by  a good  deal  of 
difficulty  in  urinating,  with  vaiying  tension,  according  to  the  quantity  oi  fluid 
contained  ; by  squeezing  it,  urine  may  be  forced  out  through  the  urethra,  and 
fluctuation  has  been  telt  in.  it.  Urinary  calculi  have  been  formed  in  the 
tumour,  and  have  been  removed  l>y  incision  through  the  scrotum,  oi'  liave 
ulcerated  out. 

Causes. — The  causes  of  hernia  arc  usually  sufficiently  well  marked.  In  some 
instances  the  disease  is  congenital,  arising  from  preteniatural  patency  of  the 
abdominal  apertures  ; in  other  cases,  it  occurs  at  a later  period  of  life,  in  con- 
sequence of  some  forcihle  effort,  as  lifting  a heavy  weight,  jumping,  coughing, 
straining  at  stool,  or  passing  urine  through  a tight  stricture.  Such  causes  as 
these  act  especially  in  tall  and  delicate  people,  particularly  in  those  who  have 
a natural  disposition  to  weakness  or  bulging  of  the  groins.  The  displacement 
of  the  abdominal  viscera  by  a gravid,  uterus,  will  also  occasionally  give  rise  to 
the  disease.  Hernia  frequently  results  fi’om  a combination  of  causes  : thus, 
if  an  aged  person  of  feeble  build,  or  whose  abdominal  apertures  are  patent  in 
consequence  of  rather  sudden  emaciation,  make  a violent  effort,  a hernial  pro- 
trusion is  very  apt  to  occur. 

Amongst  the  most  frequent  Predisposing  Causes  of  hernia,  are  certainly 
sex,  age,  and  occupation. 

Sex.— Men  are  more  liable  to  this  disease  than  women,  in  the  proportion 
of  about  4 or  5 to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in 
thirteen  and  one  woman  in  fifty- two  are  the  subjects  of  hernia.  But,  though 
men  are  more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain 
forms  of  the  disease,  especially  to  the  femoral  and  umbilical.  It  is  to  the 
inguinal  that  they  are  particularly  subject.  According  to  Lavi'ence,  out  of 
83,584  patients  who  applied  to  the  City  of  London  Truss  Society,  07,798  were 
males  and  15,786  females.  Of  43,214  applicants  at  the  same  institution  during 
the  eight  years  1800-1807,  30,101  were  males  and  7,053  females.  Of  these, 
34,788  males,  and  3,085  females  had  inguinal  hernia  ; 1,373  males,  and  3,96K 
females  had  femoral  hernia. 

Age  exercises  a very  material  influence  upon  the  frequency  of  hernia.  Mal- 
gaigne, who  has  carefully  investigated  this  subject,  finds  that  in  infancy  the 
disease  is  sufficiently  common,  owing  to  the  prevalence  of  congenital  inguinal 
and  umbilical  hernise  at  this  period  of  life  ; and  that,  in  the  first  year  after 
birth,  hernia  occurs  in  the  proportion  of  1 in  every  21  children.  It  then  goes 
on  decreasing  in  frequency,  there  being  1 in  29  at  the  second  year  ; 1 in  3< 
at  the  third  year  ; until,  at  the  thirteenth  year,  it  has  fallen  to  1 in  77. 
Shortly  after  this,  its  frequency  begins  to  rise  again,  and  then  goes  on  pro- 
gressively increasing  until  the  close  of  life  ; thus,  at  the  21st  year,  there  is  1 
case  in  32  ; at  the  28th  year,  1 in  21  ; at  the  35th,  1 in  17  ; at  the  4oth,  1 
in  9 ; at  50,  1 in  6 ; from  60  to  70,  1 in  4 ; and  from  70  to  75,  1 in  3.  In 
women,  according  to  Malgaigne,  hernia  most  frequently  occurs  from  the  20th 
to  the  50th  years.*  Malgaigiie’s  figures  give  the  ages  of  the  patients  when 
they  came  under  his  observation.  Kingdon  has  investigated  the  question  of 
the  ages  at  which  the  hernia  commenced.  He  states  that  out  of  9,290  cases. 
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.f),(»59,  or  ()0‘8  per  cent.,  had  comiiienced  before  So,  and  3,637,  or  39*2  per 
cent.,  after  that  age. 

The  tendency  to  hernia  is  often  liereditary,  and  congenital  hernia  is  common 
in  the  children  of  hernial  parents. 

Some  races  of  men  are  less  subject  to  hernia  than  others.  Thus  it  is  less 
frequent  in  the  negro  than  in  the  white  man,  except  in  the  ventral  foimi. 

Occupation. — Those  occupations  in  whicli  the  individual  is  exposed  to 
violent  muscular  efibrts,  more  particularly  of  an  intermitting  character,  pre- 
dispose strongly  to  the  occurrence  of  hernia  ; and  in  these  employments  the 
■tendency  to  the  disease  is  often  greatly  increased  by  the  injurious  habit  of 
wearing  tight  girths  or  belts  rouud  the  Avaist,  which,  by  constricting  the  ab- 
• domen,  throw  the  whole  pressure  of  the  abdominal  contents  upon  the  inguinal 
regions.  Hernia  is  also  common  in  men  such  as  raihvay-drivers,  cavalry 
'Soldiers,  artillery -men,  exposed  to  much  jolting  in  the  upright  or  nearly  upright 
■TXAsition. 

Other  Causes. — It  is  probable  also  that  hernia  is  predisposed  to  by  the 
[ height  of  the  seats  of  water-closets  in  common  use.  In  the  natural  position 
iiassiuned  by  man  in  defecation  the  femoral  and  inguinal  rings  and  the  lower 
Ipart  of  the  abdomen  are  supported  by  the  flexed  thighs,  whereas  on  the 
^ordinary  water-closet  seat  the  thighs  are  not  flexed  much  beyond  a right  angle, 
iiand  the  support  is  consequently  much  less  perfect.  The  frequency  Avith  which 
^hernia  appears  for  the  first  time  or  becomes  strangulated  during  defecation 
would  lend  some  support  to  this  vieAA'.  Habitual  constipation  is  a predisposing 
Jt2ause  in  many  cases.  Rapid  emaciation  from  any  cause  is  not  unfr’equently 
followed  by  a hernial  protrusion. 

Conditions  presented  by  Hernia. — The  conditions  in  Avhich  a hernia 
i.nay  be  found  are  very  various,  and  entail  corresponding  differences  in  the 
■esult  and  treatment  of  the  affection.  "W^ien  first  formed,  most  herniie  may 
kx;  said  to  be  Incomplete,  being  for  a time  retained  within  the  orifice  of  the 
-.‘anal  through  AA’hich  they  eventually  protrude.  When  they  have  passed  alto- 
:-(ether  beyond  the  abdominal  Avails,  they  are  said  to  be  Complete ; and  this  is 
\ he  condition  in  Avhich  they  are  usually  presented  to  the  Surgeon.  A hernia 
: nay  also  be  Reducible,  Irreducible,  or  htramjulaied. 


REDUCIBLE  HERNIA. 

A hernia  is  commonly  at  first  Reducible ; that  is  to  say,  it  may  readily  be 
nished  back  into  the  cavity  of  the  abdomen,  protruding  again  Avhen  the  patient 
: lands  up,  holds  his  breath,  or  makes  any  exertion,  and  having  a distinct  and 
orcible  impulse  on  coughing.  Though  the  hernia  contents,  in  these  cases, 
: re  reducible  into  the  abdomen,  the  sac  is  not  ; it  almost  immediately  con- 
■ racts  adhesions  to  the  areolar  tissue,  by  Avhich  it  is  firmly  fi.xed  in  its  neAv 
.ituation  ; though  in  some  cases,  as  Ave  shall  hereafter  see,  it  may  be  pushed 
^ack. 


The  question  as  to  whether  a hernia  is  of  recent  origin  or  of  old  standing 
•ometimes  presents  itself  in  medico-legal  iiracticc.  In  determining  this  the 
blowing  points  deserve  attention  1.  A recent  hernia  resulting  from  injury 
1 attended  with  pain— usually  severe— from  laceration  of  the  structures  of  the 
■bdominal  wall.  2.  When  oblique,  inguinal  or  femoral,  it  may  be  small,  but 
dien  direct,  inguinal  or  ventral,  it  is  often  large  and  rounded,  the  aperture 
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throuoh  -wliicli  ifc  protrudes ‘being-  irregiiliir  and  wide.  3.  Tlie  inargiim  of  the 
aperture  in  an  old  lici'iiia  are  more  rounded  tliaii  iu  one  of  reeent  formation. 

4.  Recent  liernim  arc  intestinal,  not  omental.  5.  They  are  readily  reducible: 
whilst  old  hernim  arc  frequently  irreducible  in  whole  or  iu  part  and  omental. 
().  After  reduction  the  sac  of  a recent  hernia  when  rolled  between  the  fingers 
Avill  feel  thinner  and  softer  than  that  of  an.  old  one,  7.  Strangulation  may 
occur  at  the  moment  of  protrusion  of  a hernia.  Hence,  although  more  frequent 
iu  old  than  in  recent  herniae,  its  existence  does  not  prove  the  hernia  to  be  old. 

5.  .In  old  hernim,  if  the  patient  has  worn  a truss,  there  will  usually  be  signs  of 
pressure,  or  of  chafing  of  the  skin.  Though  such  signs  may  be  effaced  by 
friction  Avitli  the  hands. 

ArpLiCATiO]sr  of  Truss. — In  the  Treatment  of  a reducible  hernia,  our  object 
is,  by  the  application  of  a proper  truss,  to  retain  the  protrusion  within  the 
cavity  of  the  abdomen.  In  order  to  do  this,  the  patient  must  be  provided 
with  a proper  kind  of  truss,  adapted  to  the  particular  nature  of  the  hernia. 
In  umbilical  and  ventrah ruptures,  an  elastic  pad  and  belt  may  most  con- 
veniently be  used.  In  selecting  the  truss,  care  should  be  taken  that  the 
spring  be  of  proper  strength,  adapted  to  the  size  and  poAver  of  the  indiAudual ; 
and  that  it  be  properly  shaped,  so  that  it  does  not  touch  any  part  of  the 
abdominal  wall,  but  merely  bears  upon  the  points  of  j)ressure  and  counter- 
pressure. The  pad  should  be  couA'ex,  firmly  stuffed,  and  of  sufficient  size 
to  j)ress,  not  only  upon  the  external  aperture,  but  upon  the  whole  length  of  the 
canal.  Before  applying  the  truss,  the  hernia  must  be  reduced,  by  placing  the 
patient  in  the  recumbent  position,  relaxing  the  muscles  by  bending  the  thigh 
upon  the  abdomen,  and  pressing  the  tumour  back  in  the  jDroper  direction  ; the 
truss  should  then  be  put  on,  and  be  Avorn  during  the  whole  of  the  day  ; indeed, 
the  patient  should  never  be  alloAved  to  stand  Avithout  Avearing  it.  At  night,  ii 
may  either  be  left  off  altogether,  or  a lighter  one  apiffied.  The  patient  should 
be  provided  with  a “ bathing  ” truss,  that  is,  a truss  covered  AAuth  india-rubber, 
so  as  to  resist  the  action  of  the  water.  It  is  Avell  that  the  ordinary  truss  be 
covered  with  linen,  so  that  the  leather  may  be  kept  clean,  and  unstained  by 
perspiration  and  the  spring  free  from  rust.  In  some  cases,  the  skin  becomes 
irritated  by  the  pressure  of  the  pad  ; in  these  circumstances,  an  elastic  air- 
cushion  may  be  used,  or  the  parts  subjected  to  pressure  may  be  well  washed 
AAuth  spirit-lotion.  The  truss  may  be  known  to  fit  by  testing  it  in  the  follow- 
ing way.  The  patient  should  be  made  to  sit  down  on  the  edge  of  a chair,  and 
then,  extending  his  legs,  opening  them  Avidely,  and  bending  the  body  forwards, 
cough  several  times.  If  the  hernia  do  not  noAV  slip  down  behind  the  pad,  we 
may  be  sure  that  the  truss  is  efficient,  and  will  keep  the  rupture  up  in  all 
ordinary  circumstances. 

It  is  the  Sm’geon’s  duty  to  tell  the  instrument-maker  AA’hat  form  of  truss  is 
required,  and  to  see  that  the  instrument  supplied  fulfils  its  object.  It  is  always 
better  for  the  instrument-maker  to  see  the  patient  and  measure  him  for  the 
tinss,  but  in  country  practice  this  is  often  impossible,  and  the  Surgeon  must 
then  measure  the  patient  himself  and  order  the  required  instrument.  The 
most  important  measurement  is  the  circumference  of  the  pelvis  taken  mid-AAay 
between  the  crest  of  the  ilium  and  the  trochanter  major.  Most  instrument- 
makers  say  that  this  is  all  they  require  ; but  to  insure  accuracy,  it  is  better  to 
send  also  the  exact  measurement  in  the  line  in  which  the  truss  A\ill  lie,  com 
mencing  at  the  centre  of  the  ring,  and  ])assing  round  the  jjelvis  mid-way 
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lx}t\veen  the  crest  of  the  ilium  jiiid  the  trochanter,  and  terminating  at  the  ring 
t again.  The  Surgeon  must  also  inform  the  instrument-maker,  ot  the  nature  of 
ji'the  hernia,  the  side  on  which  it  is  situated,  the  size  of  the  ring,  the  age, 
'Sex,  and  physical  power  of  the  patient.  He  must  state  also  if  his  occupation 
is  such  as  to  necessitate  a spring  of  more  than  ordinary  strength. 

Radical  Cure  of  Hernia. — Various  means  Iuia'c  been  devised  in  order 
to  effect  the  radical  cure  of  a reducible  hernia.  The  only  plan  that  is 
perfectly  free  from  danger,  is  the  compression  of  a well-made  truss.  In  this 
way,  not  unfrcquently,  the  hernias  of  infants  become  radically  cured  ; the  same 
result,  however,  seldom  occurs  at  a more  advanced  period  of  life.  In  order  that 
compression  in  this  way  may  succeed,  it  is  necessary  that  it  should  be  applied 
not  only  to  the  external  aperture  through  which  the  rupture  escapes,  but  to 
the  whole  of  the  canal.  It  must  also  be  continued  for  a very  considerable  time, 
at  least  a year  or  two  ; and  care  should  be  taken  that  during  the  treatment  the 
rupture  is  not  allowed  to  descend.  Every  time  it  comes  down,  any  good  that 
may  have  been  derived  is  necessarily  done  away  with,  and  the  treatment  has 
to  begin,  as  it  were,  anew.  Radicid  cure  of  a hernia  by  truss-pressure  can  be 
leffected  only  in  those  cases  in  which  the  abdominal  aperture  has  been  left  con- 
:genitally  weak  or  open.  Hence  it  is  to  be  hoped  for  only  in  children  and 
'Very  young  adults,  and  only  in  those  two  congenital  forms  of  hernia — the  um- 
bilical and  the  inguinal.  The  continued  pressure  of  the  truss-pad  in  these 
' cases  seems  to  determine  those  adhesive  processes  which  are  necessary  for  the 
closure  of  one  of  the  abdominal  apertures.  After  the  cure  is  supposed  to  have 
been  effected  in  this  way,  the  truss  must  be  worn  for  a very  considerable 
length  of  time,  lest  by  any  unfortunate  movement  the  rupture  be  forced  down 
: again. 

The  Operations  that  have  been  devised  for  the  radical  cure  of  hernia  are 
; all  founded  on  one  of  three  principles ; viz.,  the  excitation  of  such  an  amount 
»cf  peritonitis  in  the  sac,  or  its  neck,  as  to  cause  its  obliteration  ; the  plugging 
< of  the  hernial  aperture  by  invagination  of  the  sac  and  subcutaneous  tissues,  or 
tthe  complete  removal  or  invagination  of  the  sac  with  closure  of  the  ring  by 
.'Sutures. 

If  the  accomplishment  of  these  conditions  would  always  prevent  the  recur- 
• rence  of  the  rupture,  the  radical  cure  might  frequently  be  undertaken.  But  it  is 
1 impossible  to  look  upon  the  agglutmation  of  the  walls  of  the  sac,  or  the  closure 
■ cf  the  abdominal  aperture,  or  even  the  removal  of  the  sac,  as  the  sole  conditions 
: required.  To  accomplish  the  radical  cure,  it  would  be  necessary  in  many  cases 
to  effect  changes  in  the  shape  and  connections  of  the  abdominal  contents,  to 
. niter  the  size  of  the  abdominal  cavity,  and  indeed  to  modify  in  various  ways 
•many  conditions  independent  of  those  immediately  connected  with  the  hernial 
; protrusion.  [Many  of  the  means  of  radical  cure,  by  which  obliteration  of  the 
> interior  of  the  sac  or  of  its  neck  is  sought  to  be  effected  by  the  introduction 
<of  caustics,  by  scarification,  puncture,  or  injection  with  tincture  of  iodine,  arc 
a attended  with  so  much  danger  from  peritonitis,  and  are  so  seldom  followed  by 
1 good  results,  that  their  consideration  need  not  detain  us  here. 

The  operations  that  are  now  practised  for  the  radical  cure  of  hernia  are  con- 
a <luctcd  on  three  principal  plans,  liowever  much  they  may  be  varied  in  their 
' details  by  the  ingenuity  of  particular  (Surgeons. 

The  first  method  of  treatment  consists  of  invaginating  simply  a portion  of 
! the  scrotum,  and  fixing  it  in  the  inguinal  canal,  where  it  becomes  adherent, 
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ami  so  occludes  the  aperture  of  exit.  Of  this  kind  of  operation,  AVutzer’s  is 
the  best  example.  The  second  method  of  treatment  consists  in  excising  a 
])ortion  of  tlie  integumental  structures,  and  then  by  means  of  sutures  attaching 
these  and  the  deeper  parts  together,  and  thus  leading  to  th?  consolidation  of 
the  canal.  Of  this,  Wood’s  o]jcration  is  the  best  example.  The  third  method 
consists  of  complete  or  partial  removal  of  the  sac  and  closure  of  the  ring  by 
sutures.  The  following  are  the  details  of  these  procedures. 

Wutzer’s  Operation. — The  late  0.  AV.  AYutzer,  of  Bonn,  adopted  a plan 
of  radically  curing  reducible  inguinal  herniae,  combining  the  two  principles  on 
which  the  older  operations  were  founded,  viz.,  the  agglutination  of  the  neck  of 
the  hernial  sac  by  the  excitation  of  inflammation  in  it,  and  the  closure  of  the 
inguinal  canal  by  the  invagination  of  the  scrotum ; and  he  carried  out  these 
objects  in  a safer  and  more  successful  manner  than  by  any  of  the  methods  pre- 
viously employed.  His  plan  of  treatment  consisted  in  introducing  a plug  of  the 
scrotum  into  the  inguinal  canal,  and  fixing  it  there  by  exciting  adhesive  inflam-  I 
mation  in  the  neck  of  the  sac.  The  details  of  the  operation  are  as  follows  : £ 
The  patient  lying  on  his  back,  and  the  hernia  being  reduced,  the  Surgeon 
pushes  his  index-finger  up  the  inguinal  canal  as  high  as  the  internal  ring, 
carrying  before  it  a cone  of  the  scrotal  tissues ; a hollow  box-wood  cylinder,  | 


about  four  inches  long  (Fig.  784,  C),  well  oiled,  is  then  pushed  up  as  the 
fino-er  is  withdrawn,  so  as  to  occupy  its  place  in  the  inguinal  canal.  Along 
the"’ interior  of  this  cylinder  a flexible  steel  needle,  gilt  (A),  fixed  in  a movable 
handle,  is  then  pushed,  so  as  to  traverse  the  invaginated  scrotum,  the  hernial 
sac,  and  the  anterior  abdominal  wall,  through  which  its  point  is  caused  to  pro- 
trude. A concave  boxwood  case  (B)  is  then  passed  over  the  projecting  point 
of  the  needle,  and  fixed  by  the  other  end  by  a screw  apparatus  to  the  cylinder 
(C)  so  as  to  compress  the  inclosed  tissues.  The  apparatus  so  fixed  is  left  in 
situioY  six  or  eight  days  ; when,  some  discharge  being  established,  it  is  with- 
drawn, and  the  invaginated  scrotal  plug  supported  by  lint  introduced  up  its 
interior,  and  by  a spica  bandage  tightly  applied.  The  patient  is  kept  quiet 
for  a fortnight  longer,  when  he  is  allowed  to  move  about,  wearing  a light 
truss  for  three  or  four  months. 

This  method  of  treatment  is  easy  of  execution,  and  appears  to  have  been 
more  successful  than  any  that  preceded  it.  Yet  it  is  open  to  the  objections 
that  attend  all  plans  for  the  radical  cure  of  hernia ; viz.,  the  possible  excita- 
tion  of  a dangerous  amount  of  peritonitis ; and  the  want  of  adliesion  between  ■ ■ 
the  lower  part  of  the  scrotal  plug  and  the  corresponding  side  of  the  mguina 
canal  and  ring,  and  consequent  failure  in  the  complete  occlusion  of  the  canal 

and  in  the  radical  cure.  • 1^, 

So  far  as  the  first  objection  is  concerned,  I believe  that  very  little  weight 

can  be  attached  to  it.  I have  very  often  performed  this  operation,  and  have 
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ffSi;cver  seen  the  slij^htesb  evidence  ot‘  a dis{)osition  to  peritoneal  inflammation 
:rr  other  local  mischief,  except  abrasion  of  the  skin  in  one  or  two  cases.  A\  ith 
vespoct  to  the  second  objection,  there  can  be  no  doubt  that  failures  are  not 
i:nfreqncnt;  but  on  the  other  hand  successes  are  not  rare,  andjl  have  now 
Mi  nder  observation  several  cases  in  which  a complete  cure  has  resulted,  although 
fi'reveral  yeai’s,  from  two  to  nine,  have  elapsed  since  the  operation.  It  is  now 
^vcarcely  ever  practised,  being  replaced  by  AVood’s  operation  or  some  of  the 
^ arious  plans  of  closing  the  ring  by  sutures. 

Wood’s  Operation. — In  order  to  secure  the  more  complete  obliteration  of 
(le  canal,  and  especially  the  cohesion  of  the  inner  and  posterior  walls,  John 
M'ood  has  brought  forward  another  operation,  for  the  following  description 
f which  I am  indebted  to  him.  The  principle  of  this  method  consists  in 
iUie  approximation  of  the  tendinous  structures  forming  the  boundary  of  the 
. ernial  canal,  by  the  application  of  a subcutaneous  wire  suture  through  a 
|•uncture  in  tlie  skin.  In  applying  this  principle  to  inguinal  hernia,  in  order 
promote  the  adhesion  of  the  tendinous  surfaces,  and  to  protect  the  sac  and 


();  jrd  from  injurious  violence,  the  highly  vascular,  elastic,  and  tough  fascia  of 
|||(ie  scrotum  is  detached  subcutaneously  from  the  skin,  transplanted  by  invagi- 

inhn  Mio  pnnn.l  pTirl  IipIH  hlim’P  hv  snf.nrps  fiill  adlipsinn  piisnps  t.n 


le  walls  of  the  canal  and  to  the  spermatic  cord.  The  wire  is  so  applied  as 


tl  |i  ) obtain  a fair  hold  in  two  places  upon  the  structures  forming  the  posterior 
, |l  all,  viz.,  the  conjoined  tendon  and  the  triangular  aponeurosis ; and  again 
1 i::  pon  Poupart’s  ligament  and  the  lower  portion  of  the  external  oblique  aponeu- 
i osis  forming  the  anterior  wall  of  the  canal.  The  effect  of  the  suture  is  to 
n)  .ose  also  the  external  abdominal  ring,  the  pillars  of  which  are  included  in 
i|'S  grasp.  By  the  close  adhesion  which  is  thus  produced  between  the 
».|o8terior  and  anterior  walls  of  the  canal,  the  former  is  made  to  act  like  the 
sijtimb  of  a valve  in  preventing  the  descent  of  a hernia  into  the  canal.  Thus 
>1  permanent  resistance  to  the  reproduction  of  the  rupture  is  jorovided, 

■ Ihicli  remains  even  after  the  temporarily  effused  IjTiiph  has  been  re-absorbed, 
'he  impulsive  force  of  the  abdominal  contents  tending  to  protrude  at  the 
itemal  ring,  is  resisted  by  the  valve-like  action  of  the  posterior  wall,  and 
not  able  to  exert  itself  upon  the  recently  formed  adhesions.  The  use  of 
le  truss,  except  as  a temporary  adjunct  in  the  cure,  is  rendered  unnecessary 
y this  operation. 

Operation. — The  patient  being  laid  on  his  back,  with  the  shoulders  well 
,.ised,  and  the  pubes  and  scrotum  shaved,  the  hernia  must  be  reduced  and 
eld  up  by  an  assistant  pressing  upon  the  internal  opening.  The  operator, 
anding  at  that  side  of  the  patient  which  is  about  to  be  operated  on,  makes, 
ith  a .small  tenotomy-knife,  an  incision  about  three-fourths  of  an  inch  long 
irough  the  skin  of  the  scrotum  over  the  loAver  part  of  the  tumour ; or,  if  this 
i large,  about  two  and  a half  inches  below  the  pubic  spine.  Then  the  knife, 
eing  inserted  flatwise  between  the  skin  and  the  fascia,  is  made  to  separate 
•lem  around  tlie  incision  over  an  area  of  about  a two-inch  circle;  a pro- 
■efling  which  the  loose  attachment  of  the  skin  easily  allows.  The  knees  of 
le  patient  should  next  be  drawn  up  towards  the  abdomen,  and  held  together 
» as  to  relax  the  structures  connected  with  Touparl’s  ligament.  The  forc- 
uger  is  next  passed  through  the  opening  in  the  skin,  and  made  to  invaginate 
le  detached  fascia  through  the  external  ring  into  the  canal,  which  is  best 
one  by  using  the  right  hand  for  the  right  side,  and  vice  versa,  keeping  the 
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palm  directed  forwurdK.  'Phe  iiivaf^iiiatioii  of  the  iascia  should  he  commenced 
from  as  low  a point  as  the  cntaiicons  incision  will  permit,  so  as  to  push  the 
invaginating  linger  as  much  as  ])ossihle  between  the  sac  of  the  hernia  and  the 
spermatic  cord.  When  the  linger  is  in  the  canal,  its  poipt  should  reach  the 
internal  opening  of  the  heiMiia,  and  the  cord  should  be  distinctly  ])erce])tible 
to  it  and  protected  by  it.  The  point  of  the  linger  will  then  be  ])laced  behind 
the  lower  border  of  the  internal  oblupie,  and  must  render  this  point  ])rominent 
at  the  surface  by  being  hooked  forward.  The  Surgeon  will  now  be  sensible  of 
the  edge  of  the  conjoined  tendon,  raised  in  relief  to  the  inner  side  of  the 
invaginating  linger,  and  in  contact  with  its  radial  border.  Next,  the  needle, 
stout,  blunt-pointed,  and  curved,  mounted  on  a strong  handle,  is  to  be 
passed  along  the  radial  border  of  the  finger  as  far  as  just  l)eyond  the 
extreme  joint,  at  which  point  it  is  made  to  pass  through  the  conjoined 
tendon  and  the  external  oblique  aponeurosis,  till  it  is  seen  to  raise  the 
skin,  which  is  then  to  be  drawn  upwards  and  inwards  as  far  as 
possible  before  the  needle  is  pushed  through  it.  Then  a stout  copper 
wire,  silvered,  about  two  feet  long,  and  bent  into  a convenient  hook  at 
each  end,  is  hooked  on  to  the  eye  of  the  needle ; and  the  latter  is  withdrawn 
and  unhooked,  leaving  the  lower  end  of  the  wire  in  the  scrotal  incision,  and 
the  upper  end  in  the  groin-puncture.  The  invaginating  finger  is  then  placed 
on  the  outer  side  of  the  cord,  behind  Poupart’s  ligament,  as  far  from  the 
border  of  the  external  ring  as  possible,  raising  the  ligament  on  its  point. 
The  needle  is  then  passed  along  the  ulnar  border  of  the  finger,  and  pushed 
through  the  external  pillar  close  to  Poupart’s  ligament  opposite  to  the  internal 
ring,  the  skin  being  drawn  outwards  till  the  point  of  the  needle  appears  at  the 
former  puncture,  through  which  it  is  then  pushed.  The  upper  hook  of  the 
wire  is  then  hooked  on  and  drawn  dowm  with  the  needle  into  and  through  the 
scrotal  incision.  Next,  the  spermatic  cord  opposite  to  the  scrotal  incision  is 
to  be  carefully  separated  fi'om  the  sac  of  the  hernia  by  the  finger  and  thumb, 
placed  upon  the  skin  in  the  same  manner  as  in  the  operation  for  ligaturing 
varicocele.  The  needle,  detached  again  from  the  wire,  is  then  passed  into  the 
lower  angle  of  the  scrotal  incision,  and  made  to  traverse  the  tissues  between 
the  cord  and  the  hernial  sac,  and  to  emerge  at  the  upper  angle  of  the  incision. 
The  inner  end  of  the  wire  is  then  hooked  on  to  the  needle  and  di’awu  with  it 
across  between  the  cord  and  sac.  A little  care  must  here  be  taken  to  avoid 
any  kink  in  the  wire,  which  must  be  drawn  down  until  the  part  which  remains 
in  the  wound  is  quite  straight.  The  ends  of  the  wire  are  then  twisted  to  the 
extent  of  three  turns,  which  it  will  be  found  useful,  for  convenience  in 
removing  the  wire,  always  to  make  in  the  same  direction.  Traction  is  then 
made  upon  the  wire  loop  which  remains  in  the  groin-puncture.  This  will  be 
found  to  invaginate  the  sac  and  scrotal  fascia,  and  to  close  up  the  pillars  of  the 
external  abdominal  ring.  The  loop  must  then  be  twisted  by  three  firm  turns 
well  drawl  into  the  groin -puncture.  Then  the  long  ends  of  the  wire,  being 
cut  off  to  a suitable  length,  are  to  be  passed  together  through  the  loop  lient 
down  to  meet  them  and  hooked  on  to  it.  Under  the  arch  thus  formed  a 
stout  pad  of  lint  is  placed,  and  the  whole  is  held  firmly  by  a spica 
bandage. 

The  patient,  after  the  operation,  should  be  placed  in  bed  with  the  shouldei’s 
well  raised  and  the  knees  bent  over  a bolster.  Any  discharge  which  forms  has 
a free  escape  downwards,  and  may  be  received  upo7i  a sponge  steeped  in  some 


SPAjVTOX’S  OFEPATIOX  fop  FADICAL  cure.  769 


iitiscptie  fluid.  The  sci’ofcuin  sliould  he  either  suspended  in  a turn  of  the 
•aiidaue,  or  kept  up  by  a small  cushion  or  strap  of  plaster. 

'^I’he  wires  should  be  kept  in  from  fonrtcen  to  twenty-one  days,  according  to 
he  amount  of  solid  effusion  Avhich  subsequently  occurs.  Any  pain  in  the 
bdomen  should  be  allayed  by  opiates  and  fomentations,  and  by  slackening  or 
emoving  the  bandage  after  forty-eight  hours.  Pain  sometimes  results  from 
icluding  the  ilio-inguinal  nerve,  which  must  not  be  mistaken  for  the  pain  of 
■eritonitis. 


AVood  had  np  to  1872  operated  in  nearly  200  instances,  and  estimated  his 
iccessful  results  in  cases  of  all  degrees  of  severity  at  about  sixty-five  per  cent, 
n young  pemons  the  results  have  been  still  more  favourable,  and  he  now 
onfines  the  operation  to  patients  below  the  age  of  thirty,  unless  in  special 
ircumstances.  Three  deaths  have  resulted  from  pyaemia  and  peritonitis. 

An  ingenious  operation,  much  the  same  in  principle  as  AA^ood’s,  has  been 
itely  devised  by  AA'.  Dunnett  Spantoii.  After  invaginating  a portion  of  the 
, ibcutaneous  tissue,  of  the  scrotum  and  the  sac  as  in  AA^ood’s  method,  instead 
. f passing  wires  he  inserts  an  instrument  like  a cork-screw,  the  point  of  which 
introduced  through  the  skin  at  the  upper  limits  of  the  inguinal  canal.  By 
•otating  the  handle  the  point  guided  by  the  finger  in  the  canal,  which  at  the 
ime  time  protects  the  cord,  is  made  to  penetrate  the  same  parts  as  are  pierced 
V the  needle  in  AA'ood’s  operation  as  well  as  the  invaginated  subcutaneous 
.■^ssue,  and  it  is  finally  made  to  emerge  at  the  incision  in  the  scrotum.  In 
lis  way  the  parts  are  thoroughly  brought  together  and  held  in  position.  The 
istruinent  is  left  in  for  about  a week,  till  some  inflammatory  swelling  is  per- 
■sptiblo  around  it.  The  instrument  must  be  suited  to  the  size  of  the  patient, 
p to  1882,  Spanton  had  operated  on  51  cases  without  an  accident,  and  with 
ost  satisfactory  results.  It  is  especially  adapted  to  young  subjects  with 
cent  hemife,  especially  when  of  the  congenital  variety, 
r Since  the  introduction  of  the  antiseptic  method  of  treating  wounds,  the  old 
>eration  of  cutting  off  the  sac  has  been  revived  with  considerable  success.  In 
')71  Sir  Joseph  Lister  reported  two  cases  in  which  he  had  cut  down  upon  a 
rrnialsac,  and  closed  the  abdominal  opening  with  cat-gut  sutures.  This 
sthod  of  operating  did  not,  however,  find  much  favour,  as  further  experience 
owed  that  it  was  uncertain  in  its  results.  During  the  last  few  years  Annan- 
'.ile,  Banks,  Czerny,  and  others,  have  practised  a variety  of  operations  of  this 
pe,  of  which  the  following  are  the  chief  forms.  1 . Closing  the  inguinal 
,ig  by  sutures  Avithout  touching  the  sac  ; 2.  Ligature  of  the  neck  of  the 
c ; o.  Suture  of  the  ring  with  invagination  of  the  sac  ; 4.  Ligatm-e  of  the 
r;  with  excision  of  the  portion  below  the  ligature  ; and  5.  Ligature  of  the 
ck  of  the  sac,  excision  of  the  part  below  the  ligature  and  suture  of  the  ring, 
these  various  operations  the  last  has  proved  the  most  successful,  and  is  the 
e adopted  by  Annandale,  Banks,  and  Czerny.  Banks  has  further  modified 
i by  using  strong  silver  Avire  sutures  to  close  the  ring,  leaving  them  to  heal 
> 0 the  AA'ound  ; a mode  of  operating  found  free  from  inconA’enience,  and  inorc 
iectual  than  any  other.  The  operation  for  inguinal  hernia  is  thus  performed, 
■le  incision  should  be  commenced  one  inch  above  the  external  ring,  and 
'.Tied  doAvn  to  the  loAver  limit  of  the  sac.  Before  beginning  to  clear  the  sac 
t it  must  be  thoroughly  exposed,  as  any  attempt  to  pull  it  ont  of  its  coA^ring-s 
thout  so  doing  is  likely  to  be  folloAvcd  by  suppuration.  In  old  inguinal  hornim 
nc  careful  dissection  may  be  required  to  separate  the  sac  from  the  tunica 
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vaginalis  and  from  tlic  cord.  If  the  sac  can  be  completely  emptied,  it  is  next 
drawn  down  and  ligatured  Avitli  carbolized  silk  or  catgut  close  to  the  rin«-. 

The  stnmp  is  then  pushed  into  the  inguinal  canal  and  the  pillars  of  the 
external  ring,  which  must  be  cleanly  exposed,  are  then  brought  together  with 
strong  silver  Avire,  leaving  only  just  enough  room  for  the  ^kssage  of  tlie  coid. 
Should  there  be  adherent  omentum,  the  sac  must  be  opened  and  the  mass 
ligatured,  in  separate  pieces  if  large,  and  cut  off.  In  cases  of  congenital  hernia 
the  same  operation  may  be  performed,  but  the  sac  must  be  cut  across,  and  the 
loAA^er  part  closed  Avith  sutures,  so  as  to  leave  a tunica  vaginalis.  'I'he  Avhole 
operation  should  be  performed  Avith  the  strictest  antiseptic  precautions,  as  the 
safety  of  the  patient  depends  in  great  measure  upon  this. 

A similar  operation  is  practicable  in  other  forms  of  hernia.  In  umbilical 
herniae  the  ring  may  be  sutured  in  the  same  AA^ay  as  in  an  inguinal,  but  in  a I 
femoral  this  is  impossible,  and  removal  of  the  sac  Avith  ligature  of  its  neck  is  || 
all  that  can  be  done.  I 

The  results  of  this  operation,  so  far  as  the  life  is  concerned,  are  very  good  ; I 
but  in  a considerable  number  of  cases  the  patient  has  not  been  able  to  dispense  I 
Avith  the  use  of  a truss.  In  many  of  these,  hoAvever,  the  hernia  Avhich  could  I 
not  be  retained  in  the  abdomen  before  the  operation  was  easily  kept  up  after  I 
it.  There  is  no  doubt  that  such  an  operation  cannot  be  devoid  of  a certain  I 
degree  of  danger.  It  should  therefore  not  be  undertaken  in  any  case  in  Avhicli  I 
the  hernia  can  be  easily  controlled  by  a truss.  When  this  is  not  the  case  I 
it  probably  gives  the  patient  as  good  chance  of  relief,  or  possibly  of  cure,  as  I 
any  other  method.  In  irreducible  hernim  it  is  the  only  aA'ailable  mode  II 
of  operating  should  interference  be  considered  advisable.  In  cases  of  strangu-  E 
lated  hernia,  Avheu  operative  interference  becomes  necessary,  many  surgeons  Iff 
advise  that  the  operation  should  always  be  completed  by  remoAung  the  sac  and  It 
closing  the  ring,  unlesg  some  special  circumstance,  such  as  the  exhausted  state  It 
of  the  patient  or  his  great  age  renders  it  inadvisable.  It 

The  statistical  results  published  by  Banks  are  the  most  extensive  at  present  Ip 
before  the  profession.  He  has  operated  on  the  following  hernim,  uncomplicated  It* 
by  strangulation  : 1 ventral,  1 umbilical,  2 inguinal  Avith  imdescended  testicle.  I. 
11  inguinal,  and  G femoral.  Only  one  of  these  died,  apparently  from  causes  t 
unconnected  with  the  operation.  He  also  comj)leted  the  operation  for  strangu-  I 
lated  hernia  by  closing  the  ring  in  G inguinal  and  3 femoral  herniee,  onlv  r 
one  of  which  terminated  fatally.  All  the  survivors  were  either  cured  ei'  r 
materially  benefited  by  the  operation.  I 

IKBEDXTCIBLE  HEKNIA.  pi 

Irreducible  Herxidd  are  usually  of  old  date,  and  of  large  size.  They 
generally  contain  a considerable  quantity  of  thickened  omentum,  as  Avell  as 
intestine  and  mesentery.  In  many  instances,  a ruptm-e  of  this  kind  is  partly  ■ 
reducible,  the  gveater  portion  remaining  unreduced.  It  is  usually  the  gih  ■ ■ 
which  slips  up,  and  the  omentum  that  cannot  be  returned. 

Causes  of  Irreducibility. — The  irreducibility  of  a rupture  may  be  dw-  ■! 
pendent  on  either  its  slia2Je,  on  the  existence  of  adhesions,  or  on  its  a'ci'A  B- 
naiufre.  If  the  sac  become  the  seat  of  an  hour-glass  contraction,  or  its  ■ 

become  elongated  and  narroAved,  the  hernial  contents  may  continue  ik'd  By 
manently  protruding.  So  also,  the  expanded  condition  of  the  loAA'or  pad  B~ 
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f tlie  onientiiin,  aud  the  iiaiTowing  of  its  neck,  may  prevent  a return  ol  the 
aipture.  The  existence  of  adhesions,  either  l)etween  the  sac  and  its  contents, 
r between  protruded  intestine  and  oineutum,  will  commonly  render  a hernia 
iTcducible  ; and  most  frequently  these  are  associated  with  changes  in  the 
hape  of  the  sac  or  of  the  omentum.  Hernim  of  the  ca3cuui  and  bladder  can 
'.ever  be  returned,  on  account  of  the  anatomical  conditions,  to  which  reference 
.as  already  been  made. 

Symptoms. — An  irreducible  hernia  is  usually  a source  of  great  incon- 
r ■ enience  ; it  has  a tendency  to  increase  if  left  to  itself,  until  at  last  it  may 
f 1 ontain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
the  abdomiual  viscera,  forming  an  enormous  tumour,  inconvenient  by  its 
' ze  and  weight,  in  which  the  penis  and  scrotum  are  buried.  Even  when  the 
'Teducible  hernia  is  of  small  size,  it  gives  rise  to  a sensation  of  weakness  in 
le  part,  ^vith  di-agging  pains,  and  is  very  frequently  accompanied  by  colicky 
ui.satious  and  dyspeptic  derangements.  The  patient  also,  in  these  circum- 
. ances,  is  in  a state  of  considerable  danger  lest  the  rupture  become  straugu- 
■ted  by  violent  efforts,  or  injured  and  inflamed  by  blows. 

' Treatment. — For  the  above  reasons  it  is  necessary  not  only  to  j^rotect  a 
ipture  of  this  kind  from  external  violence,  but  to  endeavour  to  prevent  its 
, crease  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a truss 
iith  a large  concave  pad,  which  supports  and  protects  it  ; provided  the 
ipture  be  not  of  too  great  a size  for  the  application  of  such  an  instrument. 

* its  magnitude  be  very  considerable,  it  must  be  supported  by  means  of  a 
tspensory  bandage.  Bransby  Cooper  has  recommended  that  an  attempt 
lould  be  made  to  convert  the  irreducible  into  a reducible  hernia,  by  keeping 
le  patient  in  bed  for  several  weeks,  on  Ioav  diet,  with  the  continued  applica- 
;on  of  ice  to  the  tumour.  If  it  contains  much  omentum,  and  the  patient  be 
;t,  the  diet  may  be  regulated  accordingly.  All  food  containing  starch  or 
lA^gar,  except  a small  quantity  of  bread,  and  all  alcoholic  drinks  must  be  for- 
dclen.  The  patient  must  be  fed  on  a small  quantity  of  lean  meat  and 
een  vegetables.  At  the  same  time  a dose  of  blue  pill  and  a saline  purgative 
list  be  given  occasionally,  and  I have  advantageously  administered  iodide  of 
otassium  to  promote  absorption  of  the  fat.  The  scrotum,  if  the  liemia  be 
.'guinal,  must  be  raised  on  a pillow,  and  the  foot  of  the  bed  may  also  be 
’2vatcd.  Taxis  may  be  attempted  daily. 

1 By  this  plan  I have  seen  very  large  irreducible  herniEe  returned  in  a few 
jck.s.  If  the  patient  be  young  and  otherwise  healthy,  the  question  of  per- 
rmiug  the  operation  for  radical  cure  by  opening  the  hernia,  dissecting 
rough  the  adhesions,  removing  the  sac  and  sewing  up  the  ring  may  be 
nsidered.  Such  an  operation,  however,  should  not  be  rashly  undertaken  if 
e hernia  be  large  and  the  patient  fat. 

Inflamed  Irreducible  Hernia. — The  occurrence  of  inflammation  in  an 
educible  hernia  is  a serious  complication,  and  one  that  simulates  strangula- 
nn  veiy  closely.  When  this  complication  occurs,  the  part  becomes  hot, 
ider,  and  painful ; there  is  not  much  tension  in  the  tumour,  which  is 
.doin  increased  beyond  its  usual  magnitude  ; there  is  a good  deal  of  pyrexia, 
id  symptoms  of  j)eritonitis  spreading  from  the  vicinity  of  the  inflamed 
pture  set  in.  In  some  cases  there  is  vomiting  ; hut  it  is  not  constant,  and 
ver  fEeculcnt,  occurring  generally  early  in  the  disease,  and  consisting  princi- 
lly  of  the  contents  of  the  stomach  ; being  apparently  an  effort  of  nature  to 
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get  rid  of  un  indigestible  meal.  If  there  be  constijmtion,  as  usually  happen^ 
in  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  passing 
anmn,  together  with  a small  quantity  of  fluid  fmces.  It  is  of  importance  in 
these  cases  to  observe  that  the  inflammation  commences  in  the  body  of  the 
sac,  and  extends  into  those  parts  of  the  abdomen  that  are  contiguous  to  ib 
neck ; the  gastric  and  intestinal  derangements  being  secondary  to  this 
consideration. 

The  Treatment  of  an  inflamed  irreducible  hernia  must  be  directed  to  the 
peritonitis  which  attends  it.  The  application  of  leeches  over  the  sac  and  its 
neck,  and  the  administration  of  opium  or  hypodermic  injections  of  morphia  if 
the  vomiting  continues,  followed  by  hot  fomentation,  with  strict  antiphlogistic 
regimen  and  rest,  will  usually  speedily  subdue  all  signs  of  inflammation. 

Incarcerated  Hernia. — An  irreducible  hernia  occasionally  becomes  ob- 
structed, then  constituting  the  condition  termed  incarcerated  hernia.  This 
condition  occurs  principally  in  old  people,  from  the  accumulation  of  flatus,  or 
of  undigested  matters,  such  as  cherry-stones  or  the  remains  of  a large  meal 
of  cabbage  or  spinach,  in  an  angle  of  the  gut.  In  these  cases  there  is  con- 
stipation, with  eructation,  and  j)erhaps  occasional  vomiting.  There  mavbc 
some  degree  of  pain,  weight,  or  uneasiness  about  the  tumour  ; but  there  is  no 
tension  in  it  or  in  its  neck,  and  the  symptoms  altogether  are  of  a chronic  and 
subacute  character. 

The  Treatment  of  such  a case  as  this  should  consist  in  the  administration  of 
a good  purgative  injection  ; the  compound  colocynth  enema  is  the  best,  thro*.rn 
up  as  high  as  possible  by  means  of  a long  tube.  Ice  may  then  be  applied  to 
the  tumour  for  about  half  an  hour ; and  the  taxis,  as  will  afterwards  1)e  de- 
scribed, may  be  used  under  chloroform.  The  ice  may  be  omitted  in  those 
cases  in  which,  on  handling  the  tumour,  gurgling  can  readily  be  felt ; but  the 
taxis  should  always  be  used,  as  by  it  the  incarcerated  gut  may  be  panially 
emptied  of  its  contents  ; or  if  any  additional  protrusion  should  have  slipped 
down,  this  may  be  returned.  After  these  means  have  been  employed,  an  active 
purgative,  such  as  a full  dose  of  castor  oil  or  a calomel  and  colocynth  pill  may 
be  administered.  Should  there  be  any  signs  of  inflammation,  purgatives  must 
be  avoided,  and  the  case  treated  as  already  described. 

STRANGULATED  HERNIA. 

A hernia  is  said  to  be  Strangulated  when  a portion  of  gut  or  omentum 
that  is  protruded  is  so  tightly  constricted  that  it  cannot  be  returned  into  the 
abdomen  ; having  its  functions  arrested,  and,  if  not  relie^'ed,  speedily  running 
into  gangrene.  This  condition  may  occur  at  all  periods  of  life,  being  met 
with  in  infants  a few  days  old,  and  in  centenarians.  It  commonly  arises  from 
a sudden  violent  effort,  by  which  a fresh  portion  of  'intestine  is  forcibly  pro- 
truded into  a pre’viously  existing  hernia,  which  it  distends  to  such  a degree  a> 
to  produce  strangulation.  But,  though  old  herniae  are  more  subject  to  thi> 
condition  than  recent  ones,  it  may  occur  at  the  very  first  formation  of  a hcriiiai 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.  There  are  therefon 
two  distinct  kinds  of  strangulation.  One  may  be  said  to  be  of  a passive  kiu(  - 
occurring  chiefly  in  elderly  people,  the  subjects  of  old  and  perhaps  irreduci ) i 
hernia);  which,  inconsequence  of  some  accidental  circumstance,  become  v m 
tended  by  the  descent  of  a larger  portion  of  intestine  than  usual,  and  t n- 
undergoing  constriction  and  compression  at  the  neck  of  the  sac.  gradua  , 
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icoines  strangiiluted.  'J'he  other  kind  of  straugiilation  is  most  Ircquent  in 
oiinger  individuals  ; in  it  the  symptoms  are  more  active,  the  howel  becoming 
rotruded  in  consecpience  of  violent  exertion,  and  undergoing  rapid  strangula- 
on,  the  tension  of  the  parts  not  having  been  lessened  by  the  previous  long 
vistence  of  an  irreducible  hernia. 

Mkchanism  of  Strangulation. — Strangulation  has  been  attributed  either 
) a spasmodic  action  of  the  walls  of  the  aperture  through  which  the  hernia 
rotrudes,  or  to  changes  taking  place  in  the  protruded  parts,  subsequent  to 
id  occasioned  by  their  constriction  by  the  tissues  external  to  them.  The 
riuigiilation  cannot,  I think,  ever  be  regarded  with  justice  as  of  spasmodic 
laracter ; the  aperture  in  the  abdominal  wall,  through  which  the  hernia 
icapes,  being  tendinous  or  fibrous,  and  certainly  not  in  any  way  contractile, 
lough  the  action  of  the  abdominal  muscles  may  undoubtedly  increase  the 
msion  of  its  sides.  The  continued  and  permanent  character  of  the  strangu- 
tiou  also,  when  once  it  has  taken  place,  would  discountenance  this  opinion  ; 
lose  forms  of  hernia,  indeed,  as  the  ventral,  which  occur  in  purely  muscular 
ructures,  are  very  rarely  strangulated,  and,  Avhen  they  are  so,  the  constriction 
. generally  occasioned  by  the  formation  of  dense  adventitious  bands  upon  or 
it  bin  the  sac,  and  not  by  any  muscular  agency. 

Strangulation  is  characterized  by  congestioi 
duced  by  the  constriction  to  Avhich  they  are 
-bjected ; the  mechanism  being  as  follows, 
knuckle  of  intestine,  or  piece  of  omentum, 
suddenly  protruded  during  an  effort  of  some 
nd.  This  immediately  becomes  compressed 
the  sides  of  the  narrow  aperture  through 
hich  it  has  escaped  ; the  return  of  its  venous 
ood  is  consequently  interfered  with,  and  swelling 
,id  eedema  rapidly  ensue,  culminating  in  stagnation 
the  blood  in  it.  If  the  constriction  be  excessively 
^ht,  the  walls  of  the  ring  being  very  hard  and 
ai-p,  the  part,  that  is  so  strangulated  may  be  de- 
lved of  its  vitality  in  the  course  of  a few  hours. 

the  strangulation  be  less  severe,  so  that  the 
rciilation  is  not  entirely  aiTested,  the  changes 
aracteristic  of  inflammation  speedily  supervene, 
i proportion  as  the  congestion  augments,  the  return  of  the  protruded  parts 
necessarily  rendered  more  difficult  by  the  increase  of  their  swelling. 

Seat  of  Stricti're.— The  stricture  is  very  commonly  situated  outside  the 
ck  of  the  sac,  in  the  tendinous  or  ligamentous  structures  surrounding  it ; 
•t  nnfrequeiitly  in  the  altered  and  thickened  subserous  areolar  tissue.  In 
her  cases,  and  indeed  with  great  frequency,  it  is  met  Avith  in  the  neck  of  the 
t itself  (Fig.  TSb),  which  is  naiTowed,  elongated,  and  tubular  ; or  constricted 
■ bands  that  are  incorporated  with  it.  More  rarely  it  exists  in  the  body  of 
e .sac,  which  may  have  assumed  an  hour-glass  shape.  In  some  cases,  it 
mid  appear  as  if  this  particular  shape  Avere  oAving  to  an  old  hernia  having 
en  pushed  down  by  a I'ccent  one  above  it;  The  stricture  is  sometimes, 
ough  by  no  means  frequently,  met  Avith  inside  the  sac,  consisting  of  bands 
adhesions  stretching  across  this,  or  of  the  indurated  edge  of  an  aperture  in 
e omentum  through  Avliich  a portion  of  the  gut  has  slipped. 
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Local  Ei-tkcts  of  STRANOUiiATiON. — The  oluuig-es  induced  in  the  stram/u- 
latcd  parts  result  from  tlie  pressure  of  the  stricture,  and  the  coiisecjuent  iutei-- 
ference  witli  the  circulation  through  them.  If  the  strangulation  he  acute  that 
portion  of  iiitcstiuc  ’which  lies  immediately  under  the  stricture  will  be  seen  to 
be  nipped  or  marked  by  a deep  sulcus,  occasioned  partly  l)y  the  pressure  to 
which  it  has  been  subjected,  and  partly  by  the  swelling  of  the  congested 
tissues  beyond  it.  The  changes  that  take  place  in  the  protruded  intestine 
rapidly  increase  in  pi-oportion  to  the  duration  of  the  strangulation.  The 
tightness  of  the  stricture  and  the  acuteness  of  the  strangulation  ha^'e,  how- 
ever, even  more  to  do  with  these  changes  than  its  duration.  I have  seen  the 
bowel  so  tightly  nipped  that,  though  the  strangulation  had  existed  only  eic^ht 
hours  when  the  operation  was  performed,  the  vitality  was  lost  in  the  part  con- 
stricted (Fig.  791);  and  in  other  cases  I have  knowii  the  part  to  recoMi- 
although  strangulation  had  lasted  for  five  or  six  days. 

The  first  change  that  takes  place  in  the  jDrotruded  parts  in  the  case  of 
strangulated  hernia  is  their  congestion.  This  is  purely  mechanical,  and  arises 
from  the  fact  that  at  first  the  pressure  is  seldom  sufficient  to  arrest  the 
arterial  flow,  while  it  seriously  impedes  that  through  the  veins.  As  a conse- 
quence of  this  the  gut  gradually  swells,  and  at  last  the  arterial  flow  is  arrested 
also.  The  gut  becomes  at  first  of  a claret,  maroiie,  or  purplish-bro’wn  colour, 
sometimes  ecchymosed  on  the  surface,  with  thickening  and  stiffening  of  its 
coats  owing  to  effusion  into  their  substance.  At  the  same  time  the  sac  Ije- 
oomes  distended  with  fluid  poured  out  from  the  over-distended  vessels  before 
the  circulation  is  completely  arrested.  The  vessels  of  any  omentum  that  may 
be  present  in  the  sac  will  be  similarly  distended.  The  interference  with  the 
circulation  necessarily  leads  to  a progressive  diminution  of  vitality,  whicli 
speedily  terminates  in  gangrene  of  the  strangled  gut.  The  phenomena  of 
inflammation  cannot  manifest  themselves  after  the  circulation  is  aiTested.  In 
fact,  in  all  cases  of  severe  and  rapid  strangulatiou_  they  are  entirely  wanting, 
the  surface  of  the  gut  being  free  from  lymph,  and  the  fluid  in  the  sac  per- 
fectly clear  though  darkly  stained  with  blood.  In  the  cases  of  slow  strangu- 
lation, on  the  other  hand,  in  which  the  gut  is  so  loosely  held  that  circulation 
continues,  although  all  passage  of  faeces  is  arrested,  the  signs  of  inflammation  are 
commonly  met  with.  In  these  cases  the  bowel  is  dark  in  colom’,  though  not  so 
dark  as  in  more  acute  strangulation,  and  is  coated  here  and  there  with  flakes  of 
lymph,  which  give  it  a rough  and  villous  look  ; the  omentum  has  a somewhat 
rosy  tinge,  and  there  is  usually  a good  deal  of  pale  reddish  fluid  containing 
flakes  of  lymph  in  the  sac.  It  is  theoretically  possible  that  in  some  cases 
the  strangulation  may  be  so  complete  and  sudden  that  the  arterial  and  venous 
flow  would  be  simultaneously  arrested.  In  such  a case  the  gut  would  Ije  pale 
and  the  sac  free  from  fluid.  Such  a condition,  if  it  does  occur,  is  of 
infinite  rarity.  When  gangrene  occurs,  the  bowel  loses  its  lustre  and  polisli, 
becoming  of  an  ashy-grey,  or  dull-black  colour,  soft  and  somewhat  lacerable, 
so  that  its  coats  readily  separate  from  one  another ; the  serous  membrane 
especially  peeling  off*.  The  omentum  is  dark  purplish,  or  of  a kind  of  dull 
yellowish-grey  ; and  there  is  usually  a considerable  quantity  of  dark  turbid 
serum  in  the  sac,  the  whole  contents  of  which  are  more  or  less  offensiA'e.  ilosfc 
usually,  when  gangrene  occurs  in  a strangulated  rupture,  inflammation  of  the 
sac  and  its  coverings  takes  iDlace,  accompanied,  after  a time,  by  a reddish-blue 
or  congested  appearance  and  some  tenderness  on  pressure  ; and,  if  the  part  l>c 
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2t'fc  uiii’cdiicecl,  eventually  by  emphysematous  orackling.  11'  the  case  be  left 
w ithout  being  relieved,  gangrene  of  the  skin  will  at  last  take  place  ; the  sac 
;iving  way,  and  the  fiecal  matters  being  discharged  through  the  softened  and 
lisintegrated  tissues.  In  such  circumstances  as  these — which,  however,  are 
'ery  rarely  met  with  at  the  present  day — the  patient  usually  eventually  dies 
•f  exhaustion  from  vomiting.  In  exceptional  cases  peritonitis  may  be  set  up 
>y  ulceration  and  perforation  of  the  gut  immediately  above  the  seat  of 
tricture,  but  in  the  great  majority  no  elfusion  of  fieculent  matter  takes  place 
s the  portion  of  bowel  immediately  within  the  stricture  becomes  adherent  to 
be  wall  of  the  abdomen  and  the  neighbouring  coils  of  intestine,  and  thus 
meal  extravasation  is  prevented.  It  does  not  follow  that  there  is  always 
xteriial  evidence  of  the  occurrence  of  gangrene  within  the  sac  ; and  the  bowel 
s frequently  nipped  to  such  an  extent  as  to  prevent  its  regaining  its  vitality, 
.vithout  any  unusual  condition  being  presented  until  the  sac  is  actually  laid 
'i>en  and  the  intestine  examined. 

The  fluid  contained  in  the  hernial  sac  undergoes  changes  in  appearance  and 
haiiicter,  corresponding  to  those  which  take  place  in  the  strangled  gut.  In 
arlier  and  slighter  cases  it  continues  clear  and  but  moderately  abundant. 
Sometimes  the  quantity  increases  greatly  and  rapidly,  but  more  commonly  the 
;hief  alteration  that  takes  place  is  in  its  cliarader.  It  becomes  reddish  or 
»rown  in  colour  from  transuded  blood.  Sometimes  even  pure  blood  is  found 
n the  sac,  and  I have  seen  the  protruded  intestine  invested  with  a layer  of 
roagulum.  If  gangrene  of  the  gut  take  place,  the  fluid  becomes  turbid,  dark, 
aid  ottensive.  Suppuration  in  the  sac  is  very  rare.  I have  only  once  met  with 
t in  a woman,  32  years  of  age,  three  months  pregnant,  who  was  suffering 
rum  an  acutely  strangulated  femoral  hernia  of  sixty  hours’  duration.  In  that 
■ase,  the  taxis  had  been  freely  used.  Fluctuation  could  be  felt  deeply,  there 
vas  diffused  doughy  infiltration  of  the  groin,  and  on  opening  the  sac  it  was 
bund  filled  with  dark  thick  pus — about  half  an  oimce  ; at  the  bottom  of 
i’hich  lay  a small  deeply  congested  but  not  gangrenous  knuckle  of  intestine, 
vhich  was  replaced  after  the  division  of  a very  slight  stricture.  The  patient 
ecovered. 

Inflammation  of  the  Gnt  after  relief  of  Strangulation  occurs  in  a 
arge  proportion  of  cases.  It  has  been  already  pointed  out  in  the  chapter  on 
nflammation  (Yol.  I.,  p.  1G2)  that  the  arrest  of  circulation  through  a part  of 
he  living  body  produces  diflerent  effects  according  to  the  length  of  time  that 
t is  kept  up.  If  the  arrest  is  complete  and  of  sufficient  duration,  gangrene 
cts  in,  such  blood  as  the  vessels  contain  coagulates,  and  on  relief  of  the 
'.tningulation  the  blood  is  unable  to  enter  the  dead  tissues.  If  the  arrest  of 
he  circulation  has  been  maintained  for  a length  of  time  sufficient  to  lower  the 
/itality  of  the  part  considerably  but  not  to  kill  it,  on  the  relief  of  strangula- 
ion  all  tlie  phenomena  of  inflammation  manifest  themselves.  The  vessels 
Kjcome  engorged  with  blood,  abundant  exudation  takes  place  causing  great 
iwellirig  by  which  the  feeble  circulation  may  be  again  arrested  and  gangrene 
nay  set  in.  In  other  cases  the  inflammation  may  fall  short  of  this,  but  may,  in 
lie  ea.se  of  the  intestine,  be  sufficient  to  suspend  the  functions  of  the  affected 
>art  so  that  although  the  strangulation  is  relieved,  the  obstruction  to  the 
passiige  of  fmces  remains  for  some  days,  or  even  till  death  results.  If  the 
iirest  of  circulation  has  licen  le.ss  complete  or  of  shorter  duration,  the  relief  of 
drangulation  is  followed  by  temporary  hypermmia,  which  soon  subsides.  It 
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is  not  uncommon  in  fatal  cases  to  iind  the  coil  of  intestine  free  from  gan,L,u’enc 
hut  swollen,  covered  with  a thick  layer  of  inflammatory  exudation,  fixin;^-  it  t(i  ! 
the  neighbouring  coils  and  evidently  inca])able  of  performing  its  functions. 

This  inflammation  after  reduction  is  a hict  of  great  importance,  as  it  shows  ^ j 
the  necessity  of  giving  the  gut  rest  as  far  as  i^ossilde  after  the  strangulation  li 
has  been  relieved  by  the  avoidance  of  purgatives  or  in-itating  food.  v I 

It  ^\■as  formerly  assumed  that  in  all  cases  of  ])rolonged  strangulation  general 
peritonitis  sets  in.  This  assumption  is  not  borne  out  by  the  results  of  the 
post-mortem  examination  of  cases  dying  of  unrelieved  strangulation.  In  such 
cases,  as  a rule,  local  peritonitis  is  found  at  the  neck  of  the  sac,  but  the 
membrane  generally  is  free  from  any  signs  of  inflammation.  Should  in- 
flammation occur  it  is  always  slight,  and.  seems  to  be  secondary  to  acute 
inflammation  of  the  mucous  membrane  of  the  intestine  above  the  stricture. 
Avhich  in  too  many  cases  is  the  result  of  the  injudicious  administration  of 
purgatives. 

Symptoms. — The  signs  and  symptoms  of  strangulation  are  of  tw^o  kinds : 

1.  The  local  ones,  affecting  the  Tumour;  and  2.  The  general  ones,  influencing 
the  Constitution. 

1.  Local  Signs. — The  tumour,  if  the  hernia  be  an  old  one,  Avill  be  found  | 
to  be  increased  in  size  ; or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangulation  it  will  generally  be  found  to  be  hard,  tense,  and 
rounded,  more  particularly  if  it  be  an  enter ocele.  When,  however,  the  hernia 

is  in  a great  measure  omental,  it  is  not  unfrequently  soft  and  doughy,  though  i 
strangulated.  It  seldom  increases  in  size  after  strangulation  has  occurred,  as 
no  fresh  protrusion  can  take  place  below  the  stricture  ; but  I have  known  it  ( 

to  be  greatly  augmented  in  bulk  after  the  strangulation  had  existed  for  some  i: 

hours,  by  the  effusion  of  serum  into  the  sac.  If  the  hernia  have  previously  i' 

been  reducible,  it  can  no  longer  be  put  back  ; and  there  is  no  impulse  in  it  |: 

nor  increase  in  its  size  on  coughing,  the  strictm’e  preventing  the  transmission  ;i 

of  the  shock  to  the  contents  of  the  tumour  ; and  in  this  way,  as  pointed  out  ; 

by  Luke,  the  situation  of  the  constriction  may  sometimes  be  ascertained  by 
observing  at  what  point  the  impulse  ceases.  In  most  cases  there  is  consider- 
able local  tenderness. 

2.  Constitutional  Symptoms. — So  soon  as  the  strangulation  has  occurred, 
intestinal  obstruction  takes  place,  and  the  patient  becomes  uneasy  and  restless. 

If  the  constriction  be  of  an  active  charactei’,  he  will  be  seized  with  acute  pain 
in  the  part,  which  speedily  extends  to  the  contiguous  portion  of  the  abdomen. 

The  first  thing  that  happens  when  intestine  is  strangulated,  whether  a large 
coil  be  constricted,  or  a small  portion  only  of  the  diameter  of  the  gut  be  nipped, 
is  an  arrest  of  the  peristaltic  movement  of  the  part  implicated ; and  the  occur- 
rence of  obstruction  to  the  onward  course  of  the  intestinal  contents  is  followed  ; 
by  constipation,  vomiting,  and  colicky  pains.  The  constipation  is  always  com-  ^ 
plete,  neither  faeces  nor  flatus  passing  through ; the  bowels  may  sometimes  act 
once  after  the  strangulation  has  occurred  from  that  portion  which  lies  below  the 
seat  of  constriction,  but  they  cannot,  of  course,  empty  themselves  thoroughl} , 
nor  from  above  the  strangled  part. 

A^’orniting  usually  sets  in  early,  and  is  often  very  severe  and  continuou?'. 
with  much  retching  and  straining  ; at  first  the  contents  of  the  stomach  au- 
ejected,  with  some  bilious  matters,  but  afterwards  the  vomiting  becomes  fmeu 
lent  or  stercoraceous.  The  cause  of  finculent  vomiting  has  usually  been  sup- 
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)o.sed  to  bo  iui  inverted  peristaltic  action  of  the  intestines.  liriiiton,  however, 
>pposed  this  time-honoured  view,  maintainino’  that  tlie  peristaltic  action  con- 
;innes  direct  and  causes  a perijdieral  downward  cnrrent  as  far  as  the  obstruc- 
ion,  from  wliich  point  a central  upward  cnrrent  returns  the  contents  of  the 
ntestine  towards  the  stomach.  The  quantity  l)rought  up  is  often  very  large 
n amount,  and  consists  not  only  of  the  normal  contents  of  the  intestine,  but 
>f  an  abundant  secretion  from  the  congested  and  irritated  mucous  membrane 
dx)ve  the  obstruction.  It  is  greatly  increased  in  quantity  should  the  patient 
lave  taken  a purgative.  In  cases  of  prolonged  obstruction  it  is  sometimes 
nixed  with  black  shreds  of  altered  blood,  indicating  intense  congestion  of  the 
uucous  membrane.  The  vomiting  is  attended  by  colicky  and  dragging  pains 
bout  the  navel.  These  symptoms  are  more  severe  in  their  character  when  the 
trangulation  is  acute,  than  when  it  is  passive.  They  occur  equally  in  the 
ncomplete  and  the  complete  forms  of  the  disease ; indeed,  it  not  unfrequently 
lappens  that  the  hernial  tumour  may  be  so  small  as  to  have  escaped  observation, 
he  occurrence  of  the  above-mentioned  symptoms  being  the  first  indication  of 
he  probable  nature  of  the  mischief.  Hence,  it  is  well  always  to  examine  for 
.leraia  when  called  to  a patient  suddenly  seized  with  constipation,  vomiting, 
nd  colicky  pains,  even  if  told  that  no  tumour  exists. 

After  the  strangulation  has  existed  for  some  time  the  abdomen  becomes 
distended  and  tympanitic  with  much  pain  and  distress.  The  pulse  becomes 
mall  and  rapid,  and  perhaps  intermittent ; the  tongue  is  dry  and  speedily 
lecomes  brown ; the  countenance  is  pale,  anxious  and  dragged.  The 
xtremities  become  cold,  congested  and  clammy,  and  the  temperature  falls 
)clow  normal.  "When  gangrene  of  the  rupture  takes  place,  hiccup  usually 
:omes  on,  with  sudden  cessation  of  pain  in  the  tumour,  and  intermittent 
)ulse,  cold  sweats,  pallor,  anxiety,  rajiid  sinking  of  the  vital  powers,  usually 
pith  slight  delirium  ; and  death  speedily  occurs. 

Modifications  of  Symptoms.— The  symiDtoms  just  described  are  those 
vhich  are  usually  met  with  in  strangulated  hernia.  They  may,  however,  be 
Qodified  iu  some  important  respects. 

1.  There  may  be  little  or  no  tension  in  a strangulated  hernia,  the  tumour 
••ont inning  soft  and  lax  ; this  is  especially  the  case  when  the  hernia  contains 
•mentum,  and  in  congenital  hernim  when  strangulated.  It  may  occur  also  in 
he  case  of  double  hernim  on  the  same  side,  in  consequence  of  the  outei’ 
ac  being  empty,  or  merely  filled  with  serum,  and  the  posterior  one  being 
u'otruded  against  this  and  strangulated,  but  its  tension  being  masked  by 
he  lax  state  of  the  outer  one. 

2.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
nost  a little  retching  ; at  other  times  the  patient  vomits  once  or  twice,  and 
hen  there  is  no  recurrence  of  this  symptom  so  long  as  he  remains  quiet,  and 
:eeps  the  stomach  empty  ; but,  on  moving  or  taking  nourishment  of  any  kind, 
ven  fluids,  it  comes  on  again,  and  thus  the  Surgeon  may  elicit  this  symptom, 
hoiild  it  be  necessary  in  a diagnostic  jioint  of  view. 

3.  Extensive  jieritonitis,  with  copious  effusion  of  a puriform  liquid,  may 
•cenr  without  any  pain,  and  with  but  little  tenderness  and  no  elevation  of 
emperature  ; the  anxiety  of  countenance  and  sharpness  of  pulse  being  the  only 
ymptoms  that  lead  to  a suspicion  of  its  existence. 

^ I.  Heath  may  insult  from  exhaustion  consequent  on  vomiting,  without  any 
ign  of  gangrene  in  the  constricted  portion  of  intestine. 
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DiAcimsis. — The  diagivosis  of  sfcmiigulateiTlicmia  I'ccuiircs  to  he  made  from 
the  following  conditions. 

1.  Obstructed  Irreducible  Hernia. — In  this  there  are  no  acute  synijAoms, 
and  the  rupture  will  generally  he  found  to  he  a large  one  of  old  staudiug.  Ifc 
may  become  somewhat  tense  and  swollen,  hut  is  not  tender  to  the  touch,  and 
always  presents  a certain  degree  of  impulse  on  coughing.  There  may  he 
consti]3atioii  ; but  there  is  no  vomiting,  or,  if  there  be  any,  it  is  simply  mucous 
and  bilious,  consisting  of  the  contents  of  the  stomach.  The  speedy  restoration 
of  the  intestinal  action,  by  the  treatment  already  indicated  as  proper  in  these 
cases,  will  remove  any  doubt  as  to  the  nature  of  the  affection. 

2.  Inflamed  Irreducible  Hernia. — Here  there  are  great  tenderness  and 
pain  in  the  tumour,  with  pyrexia,  and  some  general  peritonitis,  but  there  is  no 
vomiting  ; or,  if  the  j>atient  have  vomited  once  or  twice,  he  does  not  continue 
to  do  so  with  the  same  degree  of  violence,  or  in  the  same  quantity,  as  he  would 
if  it  were  the  result  of  strangulation.  Again,  the  constipation  is  not  absolute 
and  entire,  but  flatus  and  liquid  fasces  will  usually  pass.^ 

8.  General  Peritonitis  conjoined  with  Hernia. — Here  the  diagnosis 
is  often  extremely  difiicult,  especially  if  the  hernia  be  an  irreducible  one.  In 
these  cases,  however,  it  may  be  observed  that  the  peritonitis  is  most  intense 
at  a distance  from  the  sac  ; that  there  will  be  little  or  no  vomiting,  or, 
if  there  be,  that  it  is  simply  of  mucus  and  the  contents  of  the  stomach  ; and 
that  the  constipation  is  by  no  means  obstinate  or  insurmountable  by  ordinary 
means. 

4.  In  Double  Hernia,  one  tumour  may  be  strangulated  and  the  other  not, 
though  irreducible.  In  these  circumstances,  it  may  at  first  be  a little  difficult 
to  determine  which  one  is  the  seat  of  constriction.  This,  however,  may  be 
ascertained  by  observing  greater  tension  and  tenderness  about  the  neck  of  the 
strangulated  than  of  the  unconstricted  hernia. 

5.  The  co-existence  of  Early  Pregnancy,  or  a threatened  Miscaridage, 
may  obscure  the  diagnosis,  the  Surgeon  possibly  being  in  doubt  whether  the 
vomiting  is  dependent  on  the  state  of  the  uterus  or  on  the  strangulation  of  the 
hernia.  Here  it  may  be  stated  generally  that  the  vomiting  of  pregnancy 
never  becomes  stercoraceous  ; that  constipation  is  not  complete,  flatus  if  not 
fmces  passing  ; and  that  the  local  signs  of  strangulation  are  usually  well 
marked. 

Besides  these  various  conditions  of  hernia,  which  may  be  confounded  Avith 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  this  disease  : 
but  these  Ave  shall  have  to  consider  AA'hen  speaking  of  the  special  forms  of 
hernia. 

Treatment. — The  treatment  of  strangulated  hernia  is  one  of  the  most 
important  subjects  in  surgeiy.  The  object  to  be  accomplished  is  the 
removal  of  the  constriction  from  the  strangled  hernial  tumour.  This  is 
efiected  either  by  the  Reduction  of  its  Contents  by  Taxis  ; or  by  the 
Division  of  the  Stricture. 

Taxis. — The  reduction  of  the  hernia  is  effected  by  the  employment  of  the 
taxis,  by  which  is  meant  the  various  manual  procedures  employed  in  putting 
the  rupture  back.  The  taxis,  Avhen  properly  performed,  is  seldom  attended 
by  any  serious  consequences  to  the  patient.  I have  iieA'cr  seen  it  folloAvcd 
by  death  ; and  out  of  2!) 3 cases  of  hernia  reported  by  liuke,  as  haying  been 
reduced  by  taxis  in  the  London  Hospital,  none  died.  In  the  l\eix)rts  of 


j!Jui\ersity  College  Uospitul  one  fatal  case  is  recorded  in  which  death  from 
ilcerat ion  and  perforation  of  the  gnt  at  the  seat  of  stricture  followed  rednc- 
;]  ion  hy  taxis.  It  is  not  iinfreqiiently  followed,  however,  lyv  a rather  sharp 
ittack  of  peritonitis,  which  might  probably,  in  some  instances,  prove  fatal  ; 
n one  instance,  I have  seen  it  followed  l)y  A'cry  abundant  Innmorrhagc  from 
j!  ,he  bowel,  probably  owing  to  the  rupture  of  some  of  the  congested  vessels  of 
;he  strangled  portion  of  tlie  gut.  In  using  the  taxis,  great  care  should  in 
dl  cases  be  employed,  and  no  undue  force  should  be  had  recourse  to.  No 
;ood  can  ever  be  effected  by  violence  : the  resistance  of  the  ring  cannot  be 
•vercome  by  foi-cible  pressure  ; and  a vast  deal  of  harm  may  be  done  by 
>([ueezing  against  it  the  tender  and  inflamed  gut,  causing  this  to  overlap,  and 
:hus  to  be  bruised,  or  even  j^erhaps  torn.  The  taxis  should  not  be  prolonged 
)eyond  half  an  hour  ; if  it  be  properly  employed  for  this  time,  the  hernia,  if 
•educildc,  will  probably  go  back.  If  it  be  apjdied,  as  it  often  and  very  im- 
oroperly  is.  for  a lengthened  period,  and  by  several  Surgeons  in  succession,  the 
orotruded  part  becomes  ecchymosed,  irritated,  and  disposed  to  inflammation  ; 
md  the  chances  of  recovery  after  a subsequent  operation  are  much  lessened. 
AVheii  the  parts  are  much  inflamed,  the  taxis  should  be  employed  with  great 
caution  ; and,  if  it  have  been  fairly  and  fully  used  by  another  Surgeon,  it  is 
4lnetter  not  to  repeat  it.  When  gangrene  has  occurred,  the  taxis  should  never 
;M'oe  employed  ; as  the  putting  back  of  the  mortified  gut  into  the  abdomen  would 
be  followed  liy  extravasation  of  fteces  and  fatal  peritonitis. 

In  using  the  taxis,  it  should  be  borne  in  mind  that  there  are  two  obstacles 
:<.»  overcome  ; the  resistance  of  the  parts  around  the  ring,  and  the  bulk  of  the 
tumour.  The  first  may  be  somewhat  lessened  by  relaxing  the  abdominal 
muscles,  and  consequently  diminishing  the  tension  exercised  upon  the  tendinous 
■ apertures  and  fiiscim  of  the  groin.  In  order  to  effect  this,  the  patient  should 
■oe  placed  in  a proper  position,  the  body  being  bent  forwards,  the  thigh  ad- 
1 lucted.  and  semi-flexed  upon  the  abdomen ; the  Surgeon  may  then,  by  employ- 
img  steady  pressure  on  the  tumour,  endeavour  to  squeeze  out  some  of  the  flatus 
ifrom  the  strangled  portion  of  intestine,  and  thus  to  effect  its  reduction.  In 
1 loing  this,  the  neck  of  the  sac  should  be  steadied  by  the  fingers  of  the  left 
|)hand  ; whilst,  with  the  right  spread  over  the  tumour,  the  Surgeon  endeavours 
to  [)iish  it  backwards,  using  a kind  of  kneading  motion,  and  sometimes  in  the 
tirat  instance  drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the 
neck  of  the  sac.  The  direction  of  the  pressure  is  important ; it  should  always 
be  in  the  line  of  the  descent  of  the  tumour.  These  means  may  be  employed 
IS  .sfxm  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily  carrying  on 
the  taxis  for  a few  minutes,  he  will  perhnps  hear  and  feel  a gurgling  in  the 
mmoiir,  which  will  be  followed  l>y  its  immediate  reduction.  If  the  patient  be 
diin.  and  the  outline  of  the  aperture  through  which  the  hernia  escapes  toler- 
ably defined,  the  protrusion  may  be  reduced,  after  failure  of  the  taxis  in  the 
ordinary  way,  by  pa.ssing  the  tip  of  the  finger  or  the  nail  under  the  edge  of 
die  ring,  and  pulling  this  firmly  and  forcibly  on  one  side,  so  as  to  steady^ and 
It  the  same  time  dilate  it,  pressure  being  kept  up  on  the  tumour  with  the  other 
band.  This  manceuvre  can  be  ])ractised  with  more  facility  and  success  in 
femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening  is  sharply 
defined,  but  may  also  successfully  be  had  recourse  to  in  inguinal  and  umbilical 
protiiisions.  In  some  cases  reduction  appears  to  have  been  facilitated  by 
placing  the  patient  on  his  liead  and  shoulders,  and  raising  the  bodv  in  the 
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vertical  position  whilst  the  taxis  was  being- cm  ploy  eel . Should,  however,  reduc- 
tion not  ensue,  it  will  be  desirable  to  have  recourse  at  once  t<;  further  means 
the  object  of  which  is,  by  relaxing  the  muscles  and  lessening  the  bulk  of  the 
tumour,  to  enable  the  hernia  to  be  ]-educed. 

Auxiliar3r  Measures. — The  means  to  be  employed  must  be  modhied  ac- 
cording to  the  condition  of  the  strangulation,  whetlier  it  be  of  the  active  oi-  of 
the  passive  Icind.  If  it  he  acute,  the  patient  may  be  put  into  a hot  bath,  where 
he  may  remain  for  twenty  minutes  or  half  an  hour,  or  until  he  feels  faint ; and, 
Avhilst  he  is  in  the  bath  in  this  condition,  the  taxis  should  be  employed.  Ji‘  it 
do  not  succeed,  he  should  bo  taken  out,  wrapped  up  in  blankets,  and  be  i^ut 
fully  under  the  influence  of  an  ansesthetic.  Ether  is  at  the  present  time 
usually  given,  but  in  some  cases  it  fails  to  produce  perfect  muscular  relaxation, 
and  chloroform  may  then  be  substituted.  When  the  patient  is  fully  anies- 
thetized,  taxis  may  be  tried  once  again.  Should  it  still  fail,  operation  must 
be  immediately  proceeded  with.  No  good  can  possibly  come  of  delay  in  these 
cases,  and  repeated  attempts  at  taxis  should  be  carefully  avoided.  If  the 
hernia  do  not  admit  of  reduction  in  the  early  stage  of  the  strangulation,  it  will 
necessarily  be  much  less  likely  to  do  so  -when  the  parts,  squeezed  and  Ijruised 
much  by  manipulation,  will  have  had  their  congested  condition  greatly  increased. 

When  the  strangulation  is  of  a passive  character,  supervening  gTadually  in 
an  old  hernia,  especially  of  inguinal  or  umbilical,  and  occurring  in.  feeble  or 
elderly  people,  other  measures  may,  in  exceptional  cases,  be  adopted  v.flth  the 
view'  of  lessening  the  bulk  of  the  tumour  ; wfliioh,  rather  than  the  tension  of 
the  parts,  offers  the  chief  object  to  reduction.  In  such  circumstances,  especi- 
ally when  the  tumour  is  large  and  not  very  tense,  it  is  wmll  to  dispense  with  the 
hot-bath,  which  has  sometimes  a tendency  to  increase  any  congestion  that  may 
already  exist  in  the  hernia  ; I have  in  more  than  one  case  seen  a strangidated 
rupture  enlarge  considerably  after  the  employment  of  the  bath.  In  such 
cases,  more  time  may  safely  be  spent  in  attempts  at  reduction  than  in  very 
acutely  strangulated  hernias.  It  is  a useful  practice  to  commence  the  treat- 
ment by  the  administration  of  a large  enema  ; which,  by  emptying  the  lowei' 
bowel,  will  alter  the  relations  of  the  abdominal  contents,  and  may  materially 
facilitate  the  reduction  of  the  tumour.  The  best  enema  is  one  of  gruel  and 
castor-oil,  with  some  spirits  of  turpentine  added  to  it  ; it  should  be  injected 
through  a full-sized  tube,  passed  high  up  into  the  gut,  and  w'ith  a moderate 
degTee  of  force.  In  administering  it,  care  must  be  taken  that  no  injury  he 
done  to  the  bowel.  It  would  scarcely  be  necessary  to  give  such  a caution  as 
this,  were  it  not  that  I w'as  summoned,  some  years  ago,  by  two  very  excellent 
practitioners,  to  see  a woman  wdth  strangulated  femoral  hernia,  to  whom  an 
enema  of  about  twm  quarts  of  tepid  water  had  been  administered  ; and  as  this 
had  not  returned,  and  did  not  appear  to  have  gone  up  the  bowel,  they  sus- 
pected that  it  must  have  passed  out  of  the  rectum  into  the  surrounding  areolar 
tissue.  As  the  patient,  however,  did  not  seem  to  be  suffering  from  this  cause, 
and  as  the  symptoms  of  strangulation  were  urgent,  I operated  on  the  hernia. 
Death  suddenly  occurred,  apparently  from  exhaustion,  in  about  eight  110111*5 ; 
and,  on  examining  the  body,  itwms  found  that  the  rectum  had  been  perforated, 
and  the  fluid  injected  into  the  meso-rectum,  separating  the  gut  froni  the 
sacrum,  whence  it  had  extended  into  the  general  siibperitoneal  areolar  tissue, 
which  contained  a quantity  of  the  liquid  ; some  of  the  water  appeared  to  huAC 
entered  the  pci’itoneal  cavity  also. 
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III  the  large  heniiie  of  old  people,  more  particularly  the  iiinhilical,  in  which 
lore  is  a good  deal  of  flatus,  after  the  enema  has  been  administered,  a bladder 
f ice  may  be  applied  for  three  or  four  hours  witli  excellent  effect.  Chloroform 
lay  then  be  given,  and  the  taxis  employed  under  its  influence.  Of  late  years, 
ideed,  1 have  lx;en  in  most  cases  in  the  habit  of  trusting  almost  solely  to 
hloroform  as  a relaxing  agent,  and  have  often  dispensed  with  the  use  of  even 
lie  warm  bath.  If,  however,  this  can  bo  conveniently  used  without  too  much 
clay,  it  should  be  employed.  After  this,  I put  the  patient  at  once  under 
hloroform,  and  then  try  taxis  for  a period  nob  exceeding  half  an  hour  ; 

this  fail,  the  operation  should  bo  done  without  making  any  further  attempts 
i reduction,  Avhich  are  not  only  useless,  but  injurious  by  bruising  the  pro- 
ruded  parts. 

After  taxis  has  been  fairly  employed  for  a sufficient  time,  and  has  not 
ucceeded  in  reducing  the  hernia,  the  operation  must  be  proceeded  witli. 
fiiere  are  few  Surgeons  who  will  not  at  once  acknowledge  the  truth 
•f  the  remark  of  the  late  Hey  of  Leeds — that  he  had  often  regretted 
jcrfomiing  this  operation  too  late,  but  never  having  done  it  too  early. 

: t is  true  that  cases  are  occasionally  recorded,  in  Avhich  after  four  or  five 
ays  of  treatment  the  hernia  has  gone  up  ; but  it  is  very  rare  to  meet  with 
uch  cases  in  practice  ; and,  in  all  probability,  in  delaying  the  operation  in  the 
tope  of  finding  one  sueh  case,  the  lives  of  dozens  of  patients  would  be  sacri- 
iced.  TiUke  has  shown,  as  the  result  of  the  experience  at  the  London  Hospital, 
hat  the  ratio  of  mortality  increases  greatly  in  proportion  to  the  length  of  time 
lurino:  which  the  strangulation  is  allowed  to  continue.  Of  G9  cases  of  strane-ii- 
ated  hernia  operated  upon  within  the  first  48  hours  of  strangulation,  12  died, 
>r  1 in  b'T  ; ivhilst  of  38  cases  operated  on  after  more  than  48  hours  had 
lajised,  15  died,  or  1 in  2‘5.  Indeed,  one  chief  reason  of  the  greater  mortality 
rom  operations  for  hernia  in  hospital  than  in  private  practice,  probably  arises 
rom  the  fact  that  much  valuable  time  is  frequently  consumed  before  assistance 
s sought,  or  in  fraitless  efforts  to  reduce  the  swelling  before  the  patient’s 
.dmission.  Xot  only  is  time  lost  in  this  way,  but  the  boAvel  is  often  bruised 
ind  injuriously  squeezed,  so  that  the  inflammation  already  existing  in  it  is 
•onsiderably  increased.  Moreover,  at  the  present  time  the  improved  methods 
if  treating  Avounds,  especially  those  implicating  the  peritoneiun,  have  so  far 
liminished  tlie  dangers  of  the  operation  that  the  great  reason  for  hesitation 
ia.s  bc-eii  remoA-ed.  The  mortality  in  operations  for.  strangulated  hernia  per- 
■(irmcd  within  tAventy-four.  hours  of  the  descent  of  the  gut,  Avith  antiseptic 
orecautious,  or  even  Avith  common  attention  to  cleanliness,  is  so  small,  that  it 
nay  be  said  to  be  almost  inconsiderable. 

Persistence  of  Symptoms  after  B,eduction. — After  the  reduction  of  the 
leniia.  the  symptoms  of  strangulation  may  continue  unabated.  This  unto- 
kvard  occurrence  may  arise  from  fiA'e  distinct  conditions  : 1.  The  hernia  may 
lave  been  reduced  in  mass  {Vide  p.  810,  Yol.  II.)  2.  An  internal  strangu- 
ation  has  existed  Avithin  the  sac,  the  taxis  having  overcome  the  external 
stricture,  but  failing  to  influence  that  Avithiii.  3.  The  gut  may  liaA'c  been 
M)  severely  niiipcd  or  strangulated  for  so  long  a time,  that  as  soon  as  the  con- 
striction of  the  vessels  is  relieved,  the  phenomena  of  acute  inflammation 
manifest  themselves,  Avitb  comjdcte  arrest  .of  ])eristaltic  moA’cment.  This 
condition,  as  before  stated,  may  end  in  gangrene.  4.  The  sac  may  be  of  an 
hour-glass  shape,  lying  partly  within  the  abdomen  and  jiartly  outside,  and  in 
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the  apparent  reduction  tlic  o'ut  may  liavel)ccn  merely  squeezed  from  the  outei' 
])art  of  the  sac  into  that  lying-  within  the  cavity  of  the  a]>domen.  5. 
second  liernia  may  exist  in  a state  of  strangulation,  Avhich  has  escaped 
detection. 

The  diagnosis  of  these  several  conditions  may  possibly  bp  made  by  atten- 
tion to  the  following  circumstances.  In  the  mhiciion  in  maun  the  tuiiKmi- 
has  slipped  U])  without  any  gurgle  ; the  canal  is  very  open,  and  no  trace  of  sac 
can  be  felt  in  it,  but  a rounded  tumour,  possibly  at  the  upper  ]jart,  on  coughimr. 

In  the  case  of  internal  adhesions  there  will  have  been,  no  gurgling,  but  the 
canal  is  still  filled  by  the  sac  ; the  abdominal  apertures  are  not  preternaturally 
})atent  and  distinct.  In  the  case  of  extreme  nipimiej  and  consequent  inflamma- 
tion and  paralysis  of  a portion  of  the  gut,  gurgling  will  have  been  felt  and 
heard  in  effecting  the  taxis,  which  does  not  happen  in  either  of  the  other  con- 
ditions, and  the  symptoms  of  intestinal  obstruction  will  not  be  quite  complete. 
The  vomiting  Mali  lose  its  stercoraceous  character,  and  probably  some  flatus 
will  pass.  An  hour-glass  sac  is  met  with  only  in  old  inguinal  hernia,  and 
appears  to  arise  fi-om  a partial  reduction  in  mass.  Four  cases  of  this  kind 
have  occurred  in  University  College  Hospital  in  the  last  twelve  years.  In 
each  apparent  reduction  was  easily  effected,  with  slight  gurgling.  I’lie 
protrusion  readily  re-appeared,  and  was  easily  ]mt  back  again.  The  nature  of 
the  case  was  recognized  only  after  operation  perfonned  for  persistence  of 
symptoms  in  three  cases,  and  after  death  in  the  foiu’th.  In  the  case  of  the 
co-existence  of  a second  hernia  in  a state  of  strangulation,  the  cause  of  the 
continuance  of  the  symptoms  may  be  ascertained  by  careful  examination  of  N 
the  abdominal  walls.  It  is  especially  the  co-existence  of  a small  femoral 
with  a large  umbilical  or  inguinal  hernia  that  is  apt  to  be  overlooked.  This 
I have  seen  happen  in  a very  fat  person.  A man  was  admitted  into  University 
College  Hospital  Avith  strangulated  inguinal  hernia.  It  was  reduced  by  the  ^ 
house-surgeon,  but  the  symptoms  persisted,  and  the  patient  died  unrelieved,  f 
there  being  no  indication  for  operation.  After  death  a very  small  piece,  half 
a knuckle,  of  intestine  Avas  found  strangulated  in  the  crmul  canal  of  the  same  ^ 
side.  The  patient  being  extremely  fat,  this  strangulation  was  not  detected, 
and  could  not  be  recognized  during  life.  The  folds  of  the  groin  should  be  , 
very  carefully  examined  in  all  these  cases. 

The  Treatment  of  these  different  conditions  is  full  of  difficulty  and  of  , 
anxiety  to  the  Surgeon.  As  a general  rule,  I think  that  the  proper  practice  in 
all  cases  Avhen  the  symptoms  of  strangulation,  especially  stercoraceous  vomiting, 
continue  unrelieved  and  undiminished  in  severity  for  some  hours  after  the  ap- 
parent reduction  of  the  hernia,  is  to  cut  down  upon  the  canal,  expose  the  sac. 
and,  if  that  be  found  still  strictured,  dmde  the  constriction  in  the  Avay  Avhich 
Avill  shortly  be  described.  Should  the  hernia  not  haA'e  been  reduced  “ in  mass,’ 
it  might  possibly  be  found  that  a small  knuckle  of  intestine  is  still  gripped  at 
the  inner  and  deeper  ring  ; but  should  that  not  be  the  case,  it  Avill,  I think,  be 
safer  not  to  push  any  exploration  into  the  abdominal  cavity  Avith  the  vieAV  of 
discovering  the  possible  existence  of  unrelieved  internal  strangulation,  the 
presence  of  Avhich  aa^ouM  be  highly  problematical,  and,  if  existing,^  could 
scarcely  admit  of  discoA^ery.  The  safer  and  Aviser  plan  uuder  such  circuiu- 
stances  appears  to  be,  to  leaA'e  the  wound  open,  Avith  a light  dressing  over  it, 
and  to  give  the  patient  the  chance  of  the  formation  of  an  artificial  anus  on  the 
sloughing  of  the  strangulated  or  badly  nipped  knuckle  of  intestine  ; a I’csnlt 
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liat  I have  more  than  once  tviLuessed  about  the  fourtli  or  fifth  day,  tlie  patient 
dtimately  recovering'. 

In  some  cases,  wliere  the  nipping  of  the  strangulated  intcstineluis  been  severe, 
.^et  not  snfticient  to  arrest  permanently  the  peristaltic  action  or  to  destroy  its 
dtality,  constipation  and  retching,  vith  nausea,  may  continue ; and  the 
bumour,  if  the  hernia  have  been  small  and  deeply  seated  (more  particularly  if 
. emoral),  may  continue  to  be  felt,  though  less  tense  than  before  ; consisting 
amply  of  the  thickened  and  inflamed  sac,  with  serous  fluid  in  it.  In  these 
nrcumstances,  we  must  be  careful  not  to  operate.  I have,  on  two  or  three 
iccasions.  seen  an  empty  sac  operated  on  to  the  annoyance  of  the  Surgeon  and 
langer  of  the  patient.  The  mistake  may  be  avoided  by  observing  that  the 
ym})toms  gradually  lessen  in  severity  by  waiting,  and  that  the  tympanitis 
-ubsides,  the  abdomen  becoming  flat  and  supple. 

The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
ontinue  after  a strangulated  portion  of  intestine  has  been  reduced,  is  very 
considerable.  In  a case  of  strangulated  femoral  hernia  wdiich  was  some  time 
ago  under  my  care,  reduction  was  effected,  but,  strangulation  recurring  at  the 
nid  of  twelve  days,  an  operation  became  necessary  ; this  was  performed,  and 
,he  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  the  first 
?,tran2:ulation.  On  examination,  the  small  intestine  was  found  congested  in 
;wo  distinct  portions,  each  of  which  was  about  eight  inches  in  length  ; several 
;eet  of  healthy  gut  intervening  betw'eeii  them.  One  of  these  congested  por- 
uons  lay  opposite  the  wound,  and  was  evidently  the  intestine  that  Avas  last 
krangulated.  The  other  w'as  altogether  away  from  the  seat  of  operation,  but 
(■  vas  equally  darkly  congested,  being  almost  of  a black  colour,  and  was  clearly 
iiat  portion  which  had  been  constricted  some  time  previously ; and  Avhich, 
ilthough  tAventy  days  had  elapsed,  had  not  as  yet  recoA’ered  itself.  When  a 
•jecoud  strangulated  hernia  exists  it,  of  course,  must  either  be  reduced  by  the 
.;axis.  or  the  operation  practised  on  it. 
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4 All  operations  for  hernia  should  be  performed  with  efficient  antiseptic 
B orecautions.  The  Surgeon  and  his  assistants  must  first  carefully  clean  their 
f mands  (p.  247,  Vol.  L),  and  the  sponges  and  instruments  must  be  disinfected 
i <is  already  described  (p.  37,  Yol.  L).  The  skin  of  the  patient  for  some 
||i distance  around  the  seat  of  the  incision  must  be  also  cleaned  and  disinfected. 
The  carbolic  spray,  if  at  hand,  may  be  used,  as  experience  has  abundantly 
proved  that  in  an  operation  for  hernia  it  iieA^er  does  any  harm,  and  in  the 
opinion  of  many  excellent  Surgeons  it  is  an  additional  security  against  septic 
peritonitis  ; especially  as  in  operations  for  hernia  it  is  impossible  to  clean  out 
the  caifity  should  any  blood  or  fluid  from  the  sac  find  admission  to  it.  If  the 
a|;^ray  be  not  at  hand,  the  wound  may  be  occasionally  irrigated  Avith  a carbolic 
otion  (1  in  40),  or  other  antiseptic  solution,  care  being  taken  that  the  fluid 
iloes  not  pass  into  the  peritoneal  cavity ; a basin  of  carbolic  acid  lotion  should 
>oc  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  introducing 
i the  finger  into  the  abdominal  cavity.  Should  a coil  of  intestine  l>e  unaA'oidably 
exjxjsed  for  any  length  of  time,  it  may  be  covered  Avith  a piece  of  linen  rao- 
i|-s<jaked  in  a wai-m  1 in  40  solution  of  carbolic  acid.  If  the  ])atient  be  much 
collapsed,  the  extremities  must  be  covered  with  Avarm  blankets,  and  no  more 
I f)f  the  body  c.xposed  than  is  nccessaiy. 
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The  operation  for  stranouLited  hernia  may  be  performed  in  two  ways  • eitlior 
by  opening-  the  sac,  exposing  its  contents,  and  dividing  the  stricture,  wherever 
It  is  situated, tvUMn  ; or  it  may  be  done  by  dividing  the  stricture 
without  opening  the  sac.  In  either  case  the  gi-eat  object  of  the  operation'  th<* 
division  of  the  stricture  by  tlie  knife,  is  the  same  ; but  the  inode  in  wliich’it  is 
clfected  is  different.  We  shall  first  describe  the  operation  in  which  the  sac  is 

o[)ened  ; afterwards  that  in  which  it  is  not ; and  then  briefly  compare  tlie  two 
procedures. 

OriiiUAiiON  IN  WHICH  THE  Sac  IS  OPENED. — Exposure  of  the  Sac. TIk- 

]iatient  having  been  brought  to  the  edge  of  the  bed,  or  placed  on  a table  of 
convenient  height,  the  bladder  is  emptied,  and  the  parts  that  are  the  seat  of 
opeiation  aie  shaved.  The  dissection  of  the  hernial  coverings  in  layers 
anatomically  arranged,  is  never  done  at  an  operation.  The  Surgeon  dissects. 
01  lather  cuts,  down  to  the  sac,  then  turns  aside  the  coverings  as  a ivliole,  and 
divides  the  stricture.  He  proceeds  as  follows  : An  incision  of  sufficient  lengtli 


is  made  over  the  neck  of  the  sac  ; this  may  be  best  done  by  pinching  up  a 
fold  of  skin,  pushing  the  scalpel  through  its  base  with  the  back  of  the  instru- 
ment turned  towards  the  hernia,  and  then  cutting  upwards  (Fig.  786).  A 
linear  incision  is  thus  made,  which  may  be  extended  at  either  end  if  necessary : 
the  dissection  is  then  carried  through  the  superficial  fascia  and  fat  with  the 
scalpel  and  forceps.  If  any  small  artery  spout  fi-eely,  it  had  better  be  tied  at  once, 
lest  the  bleeding  obstruct  the  view  of  the  part  in  the  subsequent  steps  of  the 
operation.  As  the  Surgeon  approaches  the  sac,  more  caution  is  required, 
particularly  if  the  subserous  areolar  tissue  be  dense,  opaque,  and  laminated. 
The  Surgeon  must  pinch  this  up  with  the  forceps,  make  a small  incision  into 
it,  introduce  a director,  and  lay  it  open  upon  this,  or  on  the  finger  (Fig.  787). 
If  it  be  thin  and  not  opaque,  so  as  to  admit  a view  of  the  subjacent  parts,  he 
may  dissect  it  through  with  the  unsupported  hand.  In  this  way  he  proceeds 
until  the  sac  is  reached,  which  is  usually  known  by  its  rounded  and  tense 
appearance,  its  filamentous  character,  and  by  the  arborescent  arrangement  of 
vessels  upon  its  surface.  In  some  cases  the  Surgeon  thinks  that  he  ha.'< 
reached  the  sac,  when  in  reality  he  has  only  come  upon  a deep  layer  of  coii- 
densed  areolar  tissue  in  close  contact  Avith  it ; here  the  absence  of  all  ajipcar- 
ance  of  vessels,  the  dull  and  opaque  character  of  the  tissue  and  its  more  solid 
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eel,  together  with  the  absence  of  the  peculiar  tension  that  is  characteristic  of 
he  Siic,  will  enable  him  to  recognize  the  real  state  of  things.  In  other  cases, 
i may  happen  that  the  sac  is  so  thin,  and  the  superficial  structures  are  so  little 
ondensed,  that  the  Surgeon  lays  it  open  in  the  earlier  incisions  before  he 
hinks  he  has  reached  it.  In  these  circumstances  a portion  of  the  intestine 
ibrotruding  might  be  mistaken  for  the  sac.  This  dangerous  error  may  be 
voided  by  observing  the  peculiarly  smooth  and  highly  polished  appearance 
••resented  by  the  dark  and  congested  gut,  the  absence  of  arborescent  vessels,  and 

i he  non-existence  of  any  adhesions  between  its  deeper  portions  and  the  tissues 
pon  which  it  lies.  If  the  sac  be  prematurely  opened,  the  escape  of  fluid  Avill 
idicate  this  ; and  if  omentum  protrude,  the  granular  appearance  and  peculiar 

; -*el  of  this  tissue  will  at  once  cause  its  recognition. 

I;  Opening  the  Sac. — The  sac,  having  been  exposed,  must  be  carefully 
),|i  pened  ; this  should  be  done  towards  its  anterior  aspect ; and,  if  it  be  a small 
41 -ue,  at  its  lower  part.  It  may  best  be  done,  . if  the  sac  be  not  very  tense,  by 
»|i;3izing  a portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no 
itestine  is  included  ; a small  portion  of  it  is  then  pinched  up  by  the  forceps, 
: kud  an  opening  is  made  into  it  by  cutting  upon  their  points  Avith  the  edge  of 
a -le  scalpel  laid  horizontally.  If  the  sac  be  A^ery  tense,  it  cannot  be  pinched  up 
d i this  way,  and  then  it  may  best  be  opened  by  introducing  the  point  of  a fine 
^ iuok  very  cautiously  into  its  substance,  raising  up  a portion  of  it  in  this  Avay, 
} Mid  then  making  an  aperture  into  it.  There  is  little  risk  of  Avounding  the  gut 

ii  i doing  this  ; for  the  tension  of  the  sac  arises  from  the  effusion  of  fluid 
ito  it,  which  will  be  interposed  betAveen  it  and  the  gut.  In  these  cases,  the 
uid  sometimes  squirts  out  in  a full  jet,  and  occasionally  in  a very  considerable 
uantity.  I ha\'e  seen  at  least  a pint  of  slightly  bloody  serum  escape  on  open- 
.ig  the  sac  of  an  old  inguinal  hernia  Avhich  had  become  strangulated.  Most 

[.  •equently,  hoAve\’er,  there  is  not  more  than  fi’om  half  an  ounce  to  an  ounce  ; and 
iometimes  the  quantity  is  considerably  less  than  this.  Sir  James  Paget  very 
ft.  isely  attaches  great  importance  to  the  character  and  appearance  of  the  fluid  in 
r hernial  sac ; if  this  fluid  be  clear  and  transparent,  of  a yelloAV  tint  like  serum. 


Fig.  788. — Broad  and  narrow  Director  on  ^^liich  the  Sac  may  he  divided. 


is  a good  sign,  as  probably  no  great  amount  of  congestion  has  taken  place. 
’ reddened  by  extravasation  of  blood,  it  is  an  evidence  of  increased  congestion ; 
id  the  deeper  the  discoloration,  the  browner,  the  more  muddy  the  fluid,  the 
:eater  probably  has  been  the  change  induced  in  the  strangled  parts  by  the 
ingestion  or  inflammation  resulting  from  the  stricture.  In  some  instances 
»rcely  any  fluid  exists  ; and  then  it  becomes  necessary  to  proceed  with  extreme 
mtion  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 
ner  wall.  In  such  cases  as  these  the  sac  is  not  unfrequently  sufficiently 
anslucent  to  enable  the  Surgeon  to  see  its  contents  through  it : and  he 
lonld  then  open  it  opposite  to  the  omentum,  or  to  any  small  mass  of  fat 
hich  he  may  obseiwe  shining  through  it.  The  opening,  Avhen  once  made 
•to  the  sac,  may  be  extended  liy  the  introduction  of  a broad  director 
-^’ig.  788),  upon  which  it  is  to  be  slit  up  to  a sufficient  extent  to  alloAV  the 
• :amination  of  its  contents. 
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Division  of  the  Stricture. — The  next  point  in  the  operation  is  the  division 
of  the  stricture  ; and  this  requires  considerable  care,  lest  injury  be  done  to  the 
neighbouring-  parts  of  importance,  or  the  gut  l>e  woupded.  Vessels  and 
structures  in  the  vicinity  of  the  stricture  are  avoided  by  dividing  it  in  a proper 


direction,  in  accordance  with  ordinary  anatomical  considerations,  which  will  be 
described  when  we  come  to  speak  of  the  special  forms  of  ruptm-e.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  underneath  it,  and  divid- 
ing the  constriction  by  means  of  a hernia-knife,  having  a very  lunited  cutting 
edge  (Fig.  789).  If  a director  be  used  to  guide  the  knife,  the  intestine  will  be 
in  considerable  danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
which  lies  beneath  the  stricture  ; or  the  tense  gut,  curling  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents 
are  prevented  by  using  the  finger  as  a director,  and  shpping  the  hernia-knife 
(which  should  not  have  quite  so  long  a probe-point  as  those  usually  made) 

along  the  palmar  surface  of  the 
finger,  upon  its  flat  side  (as  re- 
presented in  Fig.  790):  the  finger 
serves  to  keep  the  bowel  out  of 
the  way,  and  detects  any  part 
that  may  be  interposed  between 


the  edge  of  the  knife  and  the 
stricture. 

During  the  division  of  the 
stricture,  the  protruding  portions 
of  intestine  must  be  protected 
from  the  knife.  The  operator  may  spread  his  left  hand  over  them  in  such 
a way  that  they  cannot  be  touched  by  the  edge  of  the  instrument : or  they 
may  be  protected  by  an  attentive  and  careful  assistant. 

In  some  cases  the  stricture  is  so  tight  that  it  is  at  first  almost  impossible 
to  get  the  edge  of  the  nail  underneath  it.  The  Surgeon  will,  however,  gene- 
rally succeed  in  doing  so,  by  directing  his  assistant  to  draw  down  the  coil  of 
intestine,  so  as  to  loosen  it,  as  it  were,  from  undeimeath  the  stricture  ; he  will 
then  usually  succeed  in  passing  his  finger  up  in  the  middle  of  the  coil,  where 
the  mesentery  lies.  So  soon  as  the  blunt  end  of  the  hernia-knife  has  been 
passed  under  the  stricture,  its  sharp  edge  must  be  turned  up,  and  the  con- 
striction divided  in  a proper  direction,  to  a very  limited  extent,  from  one- 
eighth  to  a quarter  of  an  inch. 

Reduction. — The  intestine  and  omentum,  having  been  examined,  minst  he 
dealt  with  according  to  the  condition  in  which  they  are  found  ; as  will  he 
described  at  pp.  790—793,  Vol.  II.  If  these  structures  be  sulficituitly  healthy 
to  admit  of  reduction,  the  intestine  should  first  of  all  be  replaced.  This  lnu^ 


Fig.  790.— Mode  of  using  the  Hernia-knife. 
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I be  (lone  by  pushing  it  back  with  as  much  gentleness  as  possible,  and  chiefly 
; y by  using  the  index-flngers.  AVhen  it  has  slipped  up  into  tlie  abdomen,  the 
'i  omentum  must  be  returned  in  the  same  way.  In  reducing  the  hernial  pro- 
ij  trusion,  after  the  sac  has  been  laid  open,  care  should  be  taken  that  the  margins 
; ;i  of  this  are  flrmly  held  down  by  means  of  a pair  of  forceps  ; lest  it,  together 
' with  its  contents,  be  returned  en  masse,  the  stricture  being  undivided.  After 
; I reduction,  the  Surgeon  should  pass  his  finger  up  into  the  canal  through  which 
the  hernia  has  descended,  and  feel  that  all  is  clear. 

■ Treatment  of  the  Sac. — There  is  no  necessity  to  close  the  opening  in  the 
?ac  by  sutures.  It  unites  readily  under  the  pressure  of  the  dressing.  If  the 
r i patient  be  young  and  healthy,  and  not  too  exhausted  by  previous  vomiting, 

■ . ‘he  operation  may  be  completed  by  ligature  of  the  neck  of  the  sac  with  strong 

irbolized  catgut  or  silk,  removal  of  the  body  of  the  sac  and  (in  an  inguinal  or 
ubilical  hernia)  suture  of  the  abdominal  opening.  Further  experience  is 
quired  before  it  can  be  definitely  stated  how  much  this  proceeding  adds  to 
e danger  of  the  operation.  Those  who  have  adopted  it  speak  highly  of  it 
id  advise  it  in  all  cases  in  which  no  exceptional  circumstances  render  it 
admissible.  It  should  never  be  undertaken  except  in  conjunction  with 
icient  antiseptic  treatment  durmg  and  after  the  operation. 

Treatment  of  the  Wound. — After  the  operation  is  completed,  whether 
e sac  be  removed  or  not,  the  wound  must  be  brought  together  with  sutures 
d a small  drainage-tube  inserted  at  the  lower  angle  ; it  is  then  (h’essed, 

: ordinar}’  principles,  with  some  form  of  antiseptic  dressing.  Carbolic  gauze, 
lofonn-wool,  salicylic  wool,  or  any  other  efficient  antiseptic  material  may  be 
ed.  It  must  surround  the  wound  for  some  distance,  and  a pad  of  the 
essing  should  be  placed  over  the  abdominal  opening  to  prevent  the  pro- 
ision  of  the  hernia  during  a fit  of  coughing  or  a muscular  effort.  The 
essing  must  be  secured  by  a bandage,  over  which  a single  turn  of  elastic 
ibbing  may  be  applied,  passing  over  the  abdominal  opening  to  act  as  a truss, 
ire  must  be  taken,  that  although  the  dressing  is  firmly  applied  undue  pressure 
not  exerted,  lest  it  interfere  with  drainage  and  prevent  the  union  of  the 
mnd.  This  is  particularly  necessary  if  carbolic  gauze  be  used,  as  the  pad  is 
t to  cake  into  a solid  mass,  especially  if  the  material  be  not  of  the  best 
lality.  In  the  absence  of  other  dressings  a pad  of  lint  soaked  in  carbolic 
' (1  in  10),  or  simple  dry  lint  or  cotton  wool  may  be  used.  Water  dressing 
ould  always  be  avoided.  In  most  cases  the  womid  heals  by  the  first  inten- 
>n.  Should  suppuration  occur  the  stitches  must  be  removed  and  a light 
tiscptic  dressing  be  applied,  lest  the  pus,  not  finding  a ready  outlet,  may 
her  be  diffused  between  the  muscular  planes  of  the  abdominal  wall, 
3asioning  sloughing  or  the  formation  of  an  abscess,  or,  return  into  the 
ntoneal  cavity,  exciting  inflammation  of  it, — a result  which  I have  more  than 
3e  seen  occur. 

After-Treatment. — The  patient  should  be  kept  quiet  in  bed  ; a dry  hot 
inel  laid  over  the  abdomen,  and  the  leg  on  the  affected  side  bent  over  a 
ow.  From  .80  to  KniL  of  laudanum  may  then  be  given,  or  1 to  } gr.  of 
q(hia  hypodermically.  If  the  strangulation  has  been  of  very  short  dura- 
1— under  2-f  hours — and  the  gut  but  little  congested,  the  patient  may  be  left 
hoiit  further  medical  treatment  until  the  bowels  act  by  themselves,  unless 
( lie  delayed  for  three  or  four  days,  when  a caster-oil  and  gruel  enema  may 
^iven.  Ill  all  ca.ses  in  which  the  strangulation  was  of  longer  duration  and 
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more  severe  the  bowels  must  be  kept  coufiued  by  small  doses  of  opium  till  the 
fourth  day  at  least.  The  opium  may  then  be  discontinued  if  there  is  no 
abdominal  tenderness  or  otlier  bad  symptom,  and  the  bo.wels  allowed  to  act 
naturally.  If  they  do  not  act  before  the  end  of  a Aveek,  and  the  patient  is 
Avell  in  other  respects,  an  enema  may  be  given.  It  is  of  very  great  importance 
not  to  administer  any  purgatiA^es  in  these  cases.  If  the  mechanical  obstruction 
has  been  removed  tlie  boAvels  will  be  sure  to  recover  their  proper  functions  ; 
though,  in  consequence  of  the  gut  having  been  severely  constricted  and  almost 
wounded  by  the  pressure  of  the  stricture,  it  may  require  to  be  left  quiet  for  a 
feAV  days  before  it  can  recover  its  peristaltic  action.  The  administration  of 
purgatives,  by  still  further  irritating  it,  Avill  increase  the  risk  of  inflammation 
in  it,  and  Avill  probably  do  much  harm.  The  patient,  of  course,  must  be  kept 
upon  the  simplest  and  most  unimtating  diet— indeed,  he  should  be  alloAved 
only  barley-water  and  ice  for  the  first  day  or  tAvo,  and  afterAvards  some 
beef-tea  ; but  no  solid  food  must  be  giA^en  till  the  bowels  have  acted,  and  all 
risk  of  peritonitis  has  passed. 

The  result  of  the  operation  for  strangulated  hernia  is  greatly  influenced  by 
the  age  of  the  patient  ; the  result  being  very  much  more  favourable  in  the 
earlier  than  in  the  later  periods  of  life.  Of  15  consecutive  cases  operated  on 
at  University  College  Hospital,  of  which  8 recovered  and  7 died,  the  aA'erage 
age  of  the  fatal  cases  Avas  23  years  greater  than  that  of  the  successful  ones. 
Obesity,  also,  has  a very  unfavourable  effect.  The  depth  of  the  wound  in  fat 
people  adds  to  the  difficulty  of  drainage,  and  the  discharges,  if  aUoAved  to 
decompose,  readily  soak  into  the  sub-peritoneal  cellular  tissue,  and  giA'e  rise  to 
diffuse  cellulitis  with  sloughing. 

Accidents  and  Modifications  of  the  Operation. — The  operation  haAing 
been  thus  described,  AA’e  liaA^e  next  to  consider  in  detail  certain  accidents 
attending  it,  or  modifications  which  may  be  required  ; such  as  Peritonitis, 
Acute  Enteritis,  the  Management  of  the  Intestine  according  to  its  conditions, 
the  Management  of  Adhesions  and  of  the  Omentum,  Wounds  of  the  intestine 
and  of  Arteries,  Sloughing  of  the  sac,  Artificial  Anus,  and  Faecal 
Fistula. 

Peritonitis  after  Operation. — The  great  danger  to  be  apprehended  after 
operations  for  hernia  is  the  supervention  of  diffuse  iwriionilis.  This  A'ery 
rarely  exists  at  the  time  of  the  operation.  In  a considerable  proportion  of 
cases  it  arises  from  the  introduction  of  septic  matter  into  the  caAuty  of  the 
abdomen  from  the  AAmund  either  at  the  time  of  the  operation  or  at  a later 
period  should  septic  suppuration  take  place.  In  other  cases  it  is  dependent 
upon  the  condition  of  the  gut  at  the  time  it  is  reduced.  EA'enif  it  be  actnallv 
gangrenous  it  may  become  rapidly  surrounded  by  firm  inflammatory  exudation 
and  diffuse  inflammation  may  thus  be  preA'ented.  J\Iore  commonly  this  fiils, 
the  inflammation  extends  more  widely,  the  quantity  of  the  exudation  becomes 
so  great  that  the  healthy  part  of  the  peritoneum  cannot  absorb  it  ( Vide  p.  855, 
Vol.  I.);  septic  changes  then  take  place  in  the  accumulated  fluid ; the  irritating 
products  are  diffused  Avidely  and  general  peritonitis  results.  Mhen  the  gut  is 
gangrenous,  and  probably  if  it  be  very  acutely  inflamed  as  the  result  of  long 
strangulation,  the  surrounding  inflammation  of  the  peritoneum  may  assume  a 
septic  form,  the  infection  taking  place  from  within  the  gut.  Ihe  fii*st  cau^ 
can  be  obviated  by  the  use  of  antiseptics  during  the  operation,  but  it  is 
eAudent  that  these  can  liaA'e  no  influence  Avhen  the  source  of  infection  comes 


1' 

6 

tl 


:TI 

|ini 


infl 


Ft'- 

ilK 

i]U 


1!1(5 


ijti' 

tillll 


ie; 


PERITONITIS  AFTER  HERNIOTOMY. 


789 


from  within  the  gut.  The  symptoms  of  peritonitis  may  assume  two  distinct 
forms,  being  active  and  acute,  or  passive  and  latent. 

Acute  Peritonitis  is  commonly  met  with  in  strong  and  robust  people,  other- 
wise healthy,  who  are  the  subjects  of  the  operation.  It  presents  the  ordinary 
symptoms  of  acute  idiopathic  inflammation  of  the  peritoneum.  There  is  tender- 
ness of  a diffused  character,  with  lancinating  pains.  The  patient  lies  on  his 
back,  Avith  his  knees  drawn  up,  has  an  anxious  countenance,  a quick,  hard 
pulse,  a dry  tongue,  and  much  inflammatory  fever  ; the  respiration  is  prin- 
cipally thoracic,  and  tympanitis  soon  comes  on.  The  bowels  are  usually  con- 
stipated, though  sometimes  irritated.  Vomiting  usually  forms  a marked 
symtom.  The  Treatment  of  this  form  is  best  conducted  by  the  administration 
of  opium.  A pill  containing  gr.  j of  opium  may  be  given  every  fourth  or 
• sixth  horn*.  If  the  patient  is  young  and  strong,  gr.  j of  calomel  should  be 
.'added,  and  leeches,  followed  by  hot  fomentations,  applied  to  the  abdomen. 
The  patient  must  be  confined  to  barley-water,  milk,  and  ice.  When  the 
inflammatory  action  is  subdued,  the  constipation  Avhich  is  occasioned  by  it  will 
,be  relieved  without  the  necessity  of  administering  any  purgatives.  The 
ttympanitis  may  best  be  removed  by  tinpentine  enemata,  and  any  lurking 
[tenderness  by  the  application  of  blisters. 

Latent  or  Passive  Peritoniiis  occurs  cliiefly  in  old  people,  or  in  weakly 
subjects,  and  is  especially  apt  to  follow  upon  inflammation  of  the  omentum 
.:ind  its  consequent  suppuration.  In  other  cases  it  follows  the  reduction  of 
, nflamed  or  gangrenous  gut.  More  commonly  it  is  the  consequence  of  the 
ixtension  of  unhealthy  inflammation  of  septic  or  infective  origin  from  the 
round  to  the  peritoneum.  This  form  of  inflammation  is  very  apt  to  occur 
n overcrowded  or  unhealthy  hospitals,  and  is  prevented  by  the  same  means, 

: lygienic  and  local,  as  pymmia,  septicmmia,  and  the  allied  diseases.  It  usually 
’)roves  rapidly  fatal,  the  patient  being  poisoned  by  absorption  of  the  products 
f the  unhealthy  process  ; dying  in  fact  of  acute  septic  poisoning.  In  hospital 
atients  especially,  in  Avhoni  all  disease  is  apt  to  assume  a low  character,  this 
iflammation  is  peculiarly  liable  to  occirr.  In  some  instances,  it  sets  in  without 
tie  appearance  of  any  marked  local  symptoms  of  inflammation,  such  as  pain  or 
: neasiness  in  the  abdomen  ; but,  two  or  three  days  after  the  operation,  the 
atient  becomes  depressed,  rrith  a quick  and  weak  pulse,  an  auxious  counte- 
aiice,  a tumid  and  tympanitic  abdomen,  and  rapid  sinking  of  strength.  In 
le  majority  of  cases,  however,  some  of  the  ordinary  local  signs  of  peritonitis  are 
resent.  After  death,  the  abdominal  cavity  will  be  found  to  contain  a quantity 
turbid  serous  fluid  mixed  vdth  flakes  of  lymph  ; in  many  instances  in  such 
jantity  as  to  give  it  a pnriform  appearance,  and  not  unfro([uently  matting 
•gether  the  coils  of  intestine.  In  the  Treatment,  it  is  necessary  to  support 
le  patient,  and  in  some  instances  even  to  administer  stimulants,  such  as 
iimouia,  the  brandy-and-egg  mixture,  &c.  Depleting  measures  of  all  kinds 
e quite  inadmissible  : and,  indeed,  the  remedy  that  offers  the  most  prospect 
’ benefit  to  the  patient  is  opium  in  full  doses,  one  grain  being  given  every 
ird  or  fourth  hour  until  some  effect  is  produced  upon  the  constitution, 
i tlie  same  time,  turpentine  enemata  may  be  administered,  with  the  view  of 
moving  the  tympanitis,  which  is  a source  of  much  distress  to  the  patient. 

<|X  Localized  Peritonitis  is  of  common  occuiTcncc.  1 1 is  not  characterized 
■ any  veiy  evident  symptoms  beyond  jiain  and  tenderness  at  some  point  of 
e alxloinen  near  the  scat  of  tlie  hernia.  It  is  most  coininoiily  due  to  the 
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condition  of  the  gut  'when  reduced,  and  is  often  conservative  in  character. 
Tims  in  a case  in  University  College  Hospital,  in  which  the  patient  died  six 
days  after  the  operation  from  bronchitis  and  emjdiysema,  the  part  of  the  intes- 
tine which  had  been  nipped  was  found  to  be  firmly  adherent  to  the  surrounding’ 
coils  by  recent  inflammatory  exudation.  Opposite  the  seat  of  stricture  was  a 
small  slough,  about  half  an  inch  in  diameter,  affecting  the  whole  thickness  of 
the  coats,  ft  Avas  already  partly  separated,  and  had  the  patient  not  died  from 
other  causes,  would  probably  have  been  thrown  off  into  the  intestine,  with- 
out fa3cal  extravasation,  owing  to  the  firmness  of  the  surrounding  adhesions. 
The  presence  of  the  signs  of  local  peritonitis  are  of  importance  only  as  indi- 
cating the  necessity  of  avoiding  purgatives  or  even  enemata,  until  they  have 
passed  off.  The  patient  must  be  kept  slightly  under  the  influence  of  opium 
to  maintain  rest  of  the  inflamed  bowel  till  all  tenderness  has  disappeared. 

Acute  Catarrhal  Inflammation  of  the  mucous  membrane  of  the  intes- 
tines, or  acute  enteritis,  occasionally  folloAvs  the  reduction  of  a hernia,  and 
may  prove  fatal.  In  this  condition  there  is  profuse  diaiThoea,  commencing 
very  soon  after  reduction.  The  stools  are  dark-coloured  from  admixture  of 
blood.  At  the  same  time  there  may  be  vomiting,  the  vomited  matter  also 
containing  black  shreds  of  altered  blood.  It  is  never  stercoraceous.  Unless 
relief  be  obtained,  collapse  soon  sets  in,  the  temperature  becomes  subnormal,  the 
extremities  become  cold,  and  death  soon  follows. 

The  Treatment  consists  in  the  administration  of  morphia  in  repeated  small 
doses,  with  the  subnitrate  of  bismuth.  No  solid  food  must  be  allowed.  Milk 
and  soda-water,  or  barley-water,  or  carefully  prepared  chicken-broth  may  be 
given.  Beef-tea  is  apt  to  increase  the  diarrhoea.  Brandy  is  frequently  of 
service,  both  as  a stimulant  and  in  arresting  the  diarrhoea. 

Management  of  Congested  Intestine. — The  condition  in  which  the 
contents  of  the  sac  are  found  in  a case  of  hernia,  determines  greatly  the 
course  which  the  Surgeon  should  pursue  after  division  of  the  stricture.  Most 
frequently  the  intestine  is  deeply  congested,  being  of  a reddish  purple,  a claret, 
or  chocolate  colour.  This  congested  state  must  not  be  confounded  AA’ith  gan- 
grene of  the  part — a mistake  which  might  happen  if  the  Surgeon  were  to  content 
himself  with  judging  of  the  condition  of  the  bowel  by  its  colour.  However 
dark  this  may  be,  the  gut  cannot  be  said  to  be  gangrenous  so  long  as  it  is 
polished  and  firm,  free  from  j)utrescent  odour,  and  without  a greenish  tinge. 
In  cases  in  which  there  is  much  doubt  as  to  whether  its  vitality  continues 
or  not,  it  has  been  proposed  to  scarify  its  surface  lightly  Avith  the  point  of 
a lancet.  If  blood  floAV  fi’om  the  punctures,  this  may  be  taken  as  a proof 
of  the  continuance  of  the  vitality  of  the  part.  Such  a procedure  as  this, 
however,  is  certainly  attended  by  some  degree  of  danger,  and  can  seldom  be 
required. 

When  the  intestine  is  merely  congested,  however  deeply,  the  rule  is,  that 
it  should  be  returned  into  the  cavity  of  the  abdomen  in  the  hope  of  its 
ultimately  recovering.  This  it  will  generally  do  if  it  have  not  been  too 
much  handled  after  the  sac  has  been  opened  ; but  in  some  cases  it  will 
slough  a feAv  days  after  it  has  been  reduced,  and,  the  fceces  being  discharged 
through  the  Avound,  a ftecal  fistula  will  be  formed  ; this  may  happen  as  late  as 
the  eighth  or  tenth  day  after  the  operation. 

Management  of  Tightly  Constricted  Intestine. — hen  the  intestine 
has  been  very  tightly  nipped  by  a sharp-edged  stricture,  so  that  a deep  sulcus 
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or  depression  is  left  upon  it,  it  seldom  recovers,  whether  the  whole  of  the 
coil  of  gut  have  been  thus  affected,  or  only  a small  portion  of  its  diameter. 
It  is  remarkable  how  very  quickly  changes  which  arc  incompatible  with 
life  may  ensue  in  a portion  of  gut  that  has  been  very  tightly  stangulated. 

I have  known  a coil  of  intestine,  that  had  been  but  eight  hours  strangulated 
before  the  operation  was  performed,  so  tightly  constricted  as  not  to  regain 
its  vitality  after  reduction  (Fig._7Dl).  In  such  cases  the  patient  usually 
dies  of  peritonitis  in  the  course  of  a few  days  without  the  bowels  having 
acted,  all  peristaltic  motion  having  neces- 
sarily Ixien  annihilated  at  the  injured 
poinL  On  examination  after  death,  the 
constricted  intestine  will  be  found  to 
present  all  the  appearances  of  gangrene, 
beiug  of  a black  or  ashy-grey  colour,  with- 
out having  any  flocculi  of  lymph  deposited 
upon  its  surface,  though  these  may  be  in 
abundance  in  the  neighbouring  parts. 

From  the  very  unfavourable  result  of  those 
cases  in  which  there  has  been  very  tight 
nipping  of  the  protruded  bowel,  a very 
cautious  prognosis  should  be  given  ; and, 
in  reducing  the  gut  after  division  of  the 
stricture,  care  should  be  taken  not  to  push 
it  far  back  into  the  abdomen,  but  to  leave 
it  near  the  inner  ring  ; so  that,  in  the 

event  of  its  ultimately  giving  way,  there  may  be  less  risk  of  fseculent  extra- 
vasation into  the  peritoneal  cavity.  In  those  cases  in  which  the  nipping  has 
been  very  severe,  the  sulcus  being  distinctly  marked,  and  the  intestine  exces- 
sively dark  and  congested,  though  not  actually  gangrenous,  it  would,  I think, 
be  better,  after  di\'iding  the  stricture,  to  leave  the  gut  outside  the  ring  than 
to  return  it ; the  reduction  of  intestine  in  this  state  being  almost  invariably 
' followed  by  fatal  peritonitis. 

It  is  important  to  observe  that  it  is  not  always  possible  to  tell  certainly 

• whether  the  gut  is  past  recovery  or  not,  for  intestine  which  has  been 
1 severely  nipped,  may  not  be  able  to  recover  its  \dtality,  and  will  fall 
: into  a state  of  gangrene  after  being  reduced,  may  not,  at  the  time  of 
t its  exposure,  present,  the  characters  of  putrescence  ; there  is  no  fetor,  no 
; green  or  pulpy  appearance,  no  loss  of  polish,  nor  separation  of  peritoneum  ; 
i it  is  simply  of  a dark  pui-ple  or  morone  colour,  and  that  it  has  been  tightly 
1 nipped  is  evident  from  the  sulcus  upon  it.  There  are  no  signs  of  gangrene, 
t simply  because  sufficient  time  has  not  elapsed  for  putrefaction  to  set  in.  As, 

> when  a pile  or  naevus  has  been  tied,  though  vitality  be  extinct  in  the  part, 

• which  is  swollen  and  purple,  some  time  must  elapse  before  signs  of  putrescence 
' manifest  themselves,  so  it  may  bo  with  a strictured  gut  which  has  lost  its 

vitality. 

Management  of  Gangrenous  Intestine. — When  the  intestine  is  actually 
s gangrenous,  the  integuments  covering  the  tumour  will  be  infiltrated,  brawny, 
I and  duskily  congested,  and  the  structures  immediately  overlying  the  sac 
' matted  together  ; the  sac  will  contain  fetid  dark-coloured  serum  or  pus  ; and 
the  softened,  lacerable,  or  pulpy  look  of  the  protruded  part,  its  loss  of  lustre. 
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and  peculiar  greenish-black  or  dark-grey  colour,  Avill  cause  the  nature  of  tlie 
juiscliief  to  be  readily  recognized.  In  tlie  majority  of  cases  there  will  be  much 
constitutional  depression,  and  clammy  skin,  tympanitic  abdomen,  and  brown  or 
black  tongue  ; but  in  some  instances  1 have  known  all  these  symptoms  to  be 
absent,  and  the  condition  of  the  patient  to  iDresent  no  very  unfavourable  state. 
Some  diflference  of  opinion  exists  as  to  the  proper  line  of  practice  to  be  adopted 
in  such  cases.  Travers  and  Lawrence  seem  to  think  that  the  division  of  the 
stricture  is  unnecessary,  or  may  even  be  injurious  ; while  Dupuytren,  A. 
Cooper,  and  Key  (with  whom  I concur),  advise  that  it  should  be  done  : that 
the  stricture  should  be  divided  in  the  usual  way  ; that  a free  incision  should 
then  be  made  into  the  protruded  portion  of  bowel,  which  must  be  left  unre- 
duced, so  as  to  allow  the  escape  of  fmces  ; and  the  wound  left  open  and  covered 
by  a poultice.  In  this  way  an  artificial  anus  will  necessarily  be  formed,  through 
which  the  freculent  matter  finds  exit.  The  gut  in  the  vicinity  of  the  stricture 
is  retained  in  situ  by  masses  of  plastic  exudation,  which  prevent  the  peritoneal 
cavity  from  being  opened.  If  the  intestine  should  already  have  given  way 
before  the  operation  is  performed,  the  stricture  must  be  divided,  and  the  part 
then  left  unreduced,  care  being  taken  to  interfere  as  little  as  possible  with  any 
adhesions  or  connections  lying  inside  the  neck  of  the  sac  ; though  I fully 
agree  with  Key,  in  thinking  that  the  danger  of  disturbing  them  has  been 
exaggerated. 

When  a small  portion  of  the  bowel  only  is  gangrenous,  the  better  plan  is  to 
return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  open  ; but  it 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen  ; the  pres- 
sure of  the  surrounding  parts  will  prevent  extravasation.  When  the  slough 
separates,  it  will  probably  be  discharged  into  the  cavity  of  the  intestine  ; and 
the  aperture  resulting  will  be  closed  by  the  adliesiqns  that  extend  between  its 
margin  and  the  abdominal  wall. 

During  the  last  few  years  the  operation  of  removing  the  gangrenous  portion 
of  the  gut  and  uniting  the  intestine  by  suture,  originally  performed  by  Diefien- 
bach  in  1836,  has  been  revived  and  repeatedly  performed  by  Billroth,  Czeray, 
Juillard,  Madelung,  R.  Parker,  and  others.  Juillardin  1882  published  44  cases, 
collected  from  various  sources,  in  which  this  operation  had  been  performed  ; 
of  these  23  died.  These  results  contrast  uiifavom’ably  with  those  of  the  same 
operation  performed  for  the  relief  of  an  artificial  anus  or  fsecal  fistula,  of  which 
Juillard  records  23  cases  with  8 deaths.  He  therefore  recommends  that  in  all 
cases  the  gut  should  first  be  treated  as  above  described,  and  the  attempt  to  unite 
the  ends  delayed  for  two  or  three  weeks.  By  this  time  the  patient,  if  he  sur- 
vive, will  have  gained  strength  ; the  fmcal  accumulation  in  the  upper  part 
of  the  gut  will  have  been  relieved,  and  the  operation  will  altogether  be  per- 
formed under  more  favourable  circumstances.  If  the  attempt  to  remove  the 
gangi’enous  gut  be  made  at  the  time  of  the  operation  for  relief  of  strangulation, 
the  condition  of  the  suiTOunding  parts  is  in  many  cases  most  unfavourable, 
diffuse  inflammation  often  extending  for  many  inches  around  the  sac.  Under 
such  circumstances  the  removal  of  the  gangrenous  gut  would  evidently  be 
out  of  the  question.  The  operation  will  be  described  subsequently  with 
removal  of  portions  of  the  gut  for  other  causes. 

Management  of  Adhesions. — This  varies  according  to  the  condition  of 
the  bowel,  and  the  nature  and  situation  of  the  bands.  As  has  just^  been 
I’craarked,  if  gangrene  be  pj’escnt,  especial  care  must  be  taken  not  to  disturb 


MAXAGEMENT  OF  ADHESIOXS. 


793 


any  connections  that  have  been  formed  about  the  neck  of  the  sac,  and  which 
constitute  the  most  effectual  barrier  against  fmculent  extravasation.  When  the 
adhesions  are  recent,  consisting  merely  of  plastic  matter,  in  whatever  situation 
they  exist,  they  may  readily  be  broken  down  with  the  finger  or  the  handle  of 
the  scalpel,  and  the  parts  then  returned.  When  of  old  standing,  and  dense, 
they  must  be  dealt  with  according  to  their  connections.  Most  frequently  these 
adhesions  occur  in  the  shape  of  thickened  bands,  situated  within  and  stretching 
across  the  neck  of  the  sac.  In  other  cases,  they  may  be  found  either  as  fila- 
mentous bands,  or  as  broad  attachments  connecting  the  sac  with  its  contents, 
and  perhaps  tying  these  together.  When  of  a narrow  and  constricted  form, 
and  more  particularly  when  seated  in  the  neck  of  the  sac,  or  stretching  like 
bridles  across  its  interior,  they  may  readily  be  divided  by  a probe-pointed 
bistoury,  or  the  hernia-knife.  If  they  consist  of  broad  attachments,  they 
may  be  dissected  away,  by  a little  careful  manipulation,  from  the  parts  in 
the  inside  of  the  sac  ; though,  if  the  adhesions  be  very  extensive  and  of 
old  standing,  it  may  sometimes  be  more  prudent  to  dissect  away  that  por- 
tion of  the  sac  which  is  in  connection  with  them,  or  even  to  leave  them 
untouched,  and  the  adherent  intestine  or  omentum  unreduced  rather  than 
to  endeavour  to  separate  them.  They  may,  however,  attach  themselves  in 
such  situations  that  it  becomes  necessary  to  divide  them  ; thus  I have,  in 
a case  of  congenital  hernia,  found  it  necessary  to  dissect  away  some  very 
extensive  and  widely-spread  adhesions  that  had  foi’med  between  the  omentum 
and  the  testicle,  and  indeed  had  almost  completely  enveloped  that  organ. 

Internal  Adhesions  between  the  omentum  and  intestine  or  mesentery  occa- 
sionally exist,  consisting  usually  of  rather  firm  bands  stretching  across  from 
one  pai’t  to  the  other,  sometimes  connected  with  the  inner  wall  of  the  sac,  but 
in  other  cases  confined  to  its  contents.  As  these  bands  may  constitute  the  real 
stricture,  continuing  to  strangulate  the  gut  after  the  division  of  the  structures 
■ outside  and  in  the  neck  of  the  sac,  they  must  necessarily  be  di^'ided.  This 
operation  requires  great  care,  lest  the  neighbouring  intestine  be  wounded.  It 
is  best  done  by  passing  a director  underneath,  and  cutting  the  bands  through 
with  a probe-pointed  bistomy  ; or  if  this  cannot  be  done  on  account  of  their 
connections,  they  must  be  seized  with  forceps,  and  carefully  dissected  off  the 
gut.  In  a case  of  large  inguinal  hernia,  containing  both  gut  and  omentum,  on 
which  I operated  some  years  ago,  I found,  after  dividing  the  strictm’e,  and 
taking  hold  of  the  omentum  in  order  to  push  back  the  intestine,  that  this  could 
not  Ix!  reduced.  On  searching  for  the  cause  of  difficulty,  and  drawing  the 
mass  well  down,  I found  high  up,  in  the  part  corresponding  to  the  neck  of  the 
Siic,  a nan’ow  band,  like  a piece  of  whipcord,  stretching  across  from  the 
omentum  to  the  mesentery  and  firmly  tying  down  the  gut.  On  dissecting  this 
\ carefully  through,  the  constricted  portion  of  intestine  subjacent  to  it  sprang 
: uj)  to  its  full  diameter,  and  was  then  veiy  readily  reduced. 

Management  of  Omentum. — The  omentum  may  require  to  be  treated 
in  one  of  three  ways  : 1.  It  maybe  returned;  2.  It  may  be  left  in  the 

^sac;  3.  It  maybe  cut  off.  The  method  of  treatment  must  vary  according 
: to  the  state  in  which  the  omentum  is  found.  If  it  be  small  in  quantity, 
' healthy  in  character  though  congested,  and  apjiarcntly  recently  protruded, 
not  having  undergone  those  changes  that  occur  in  it  when  it  has  been  a 
long  time  in  a hernial  sac,  it  should  be  reduced  after  the  intestine  has  been 
put  back. 
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If,  liOAVCver,  its  mass  be  very  large,  if  it  be  byi^ertrophied,  indurated,  oi- 
otherwise  altered  in  structure,  or  if  it  be  closely  adherent  to  the  sac,  at  the 
same  time  that  it  is  congested,  Surgeons  are  agreed  that  it  should  not  be 
returned  into  the  abdominal  cavity  ; as  inflammation  of  it,  Ejnploitis,  will 
probably  set  in  and  terminate  fatally  with  effusion  into  the  peritoneal  sac.  So 
also,  if  the  omentum  be  in  large  quantity,  and  have  become  inflamed  in  the 
sac,  it  should  not  be  returned  ; as  the  inflammation  in  it  is  very  apt  to  run  on 
to  a kind  of  sloughy  condition  of  the  whole  mass.  If  gangrenous,  it  should 
certainly  not  be  reduced.  When  simply  hypertrophied  and  adherent  to  the 
sac,  but  without  evidence  of  inflammation,  it  may  be  left  in  the  sac  ; but,  in 
many  of  the  cases  of  hypertrophied,  and  in  all  cases  of  inflamed  or  gangrenous 
omentum,  the  best  practice  consists  in  cutting  off  the  mass,  as  recommended 
by  Sir  A.  Cooper  and  Lawrence.  If  it  be  left  in  the  sac,  inflammation  or 
sloughing  of  it  will  occur,  and  the  patient  can  derive  no  corresponding  advan- 
tage to  the  danger  he  will  consequently  run.  Excision  of  the  mass  may  be 
best  done  by  inclosing  the  neck  in  a ligature  and  then  cutting  it  off’  below 
this.  The  ligature  may  be  of  carbolized  catgut  or  fine  carbolized  silk.  If  the 
mass  be  large  it  is  better  to  divide  it  into  several  pieces,  and  to  tie  each 
separately.  The  ligatures  are  then  cut  short  and  allowed  to  retract  with  the 
stump  of  the  omentum  into  the  abdomen.  If  the  omentum  has  suffered  much 
from  the  strangulation,  it  must  be  drawn  well  down,  so  that  the  ligatures  may 
be  applied  to  a healthy  part.  If  carbolized  catgut  or  silk  be  not  at  hand,  a 
strong  double  ligature  of  whipcord  or  silk  must  be  passed  through  the  neck 
and  tied  securely  on  each  side,  the  mass  below  then  being  cut  off.  As  a liga- 
ture of  this  kind  might  become  a source  of  irritation  if  it  were  drawn  into  the 
peritoneal  cavity,  it  must  not  be  cut  short,  and  its  ends  may  be  secured  to  a 
piece  of  plaster  on  the  fore  part  of  the  abdomen,  to  prevent  retraction  of  the 
stump  of  the  omentum.  I have  frequently  employed  this  plan  with  excellent 
effect.  The  constricted  stump  of  omentum  sloughs  away  in  a few  days,  and 
separates  with  the  ligature.  When  this  practice  is  adopted,  the  wound  should 
not  be  closed,  and  must  be  lightly  dressed.  The  quantity  of  omentum  that  is 
cut  off  varies  considerably  ; the  mass  removed  usually  weighs  from  four  to  six 
ounces,  but  iu  some  instances  it  may  amount  to  a pound  or  more. 

Sacs  or  Apertures  are  occasionally  formed  in  the  omentum,  in  which  a 
knuckle  of  intestine  may  become  enveloped,  or  by  the  margins  of  which  it 
may  be  strangulated.  These  envelopes  of  omentmn  around  the  gut,  which 
have  been  especially  described  by  Sir  P.  Hewett,  may  occur  in  all  kinds  of 
hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbihcal,  and  sometimes 
acquire  a large  size,  completely  shutting  in  the  gut.  They  appear  to  be  formed, 
in  some  cases  at  least,  by  the  adhesion  of  the  opposite  edges  of  floating  layers 
of  omentum  around  a piece  of  intestine,  which  thus  becomes  included.  It  is 
of  importance  to  bear  in  mind  the  possibility  of  their  existence,  and  in  all 
cases  to  unravel  the  omentum  before  removing  it,  lest  it  contain  a knuckle  of 
intestine,  which  might  be  wounded  in  the  operation. 

Cysts,  usually  containing  pellucid  serous  fluid,  straw-coloured  or  reddened, 
but  sometimes  filled  with  blood,  are  occasionally  met  with  in  the  omentum. 
They  appear  to  be  formed  in  the  same  way  as  the  sacs  containiug  intestine 
just  described,  except  that  they  are  inclosed  on  all  sides,  their  serous  contents 
being  merely  exudations  from  the  peritoneal  lining  of  the  cyst.  Ibcy 
are  globular,  clastic,  and  closely  resemble  in  form  a knuckle  of  intestine, 
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occasioning  not  a little  embarrassment  to  the  Surgeon  ; by  a careful  examina- 
tion ami  unravelling,  however,  of  the  omentum,  their  true  nature  will  be  made 
out ; their  fluid  contents  may  then  be  discharged,  and  the  omentum  dealt  with 
according  to  the  rules  already  given. 

Wounds  of  the  Intestine  may  accidentally  occur  at  two  periods  of  the 
operation  ; either  from  the  Surgeon  cutting  too  freely  down  upon  the  sac,  and 
opening  this  before  he  is  aware  of  what  he  is  about ; or  else,  at  the  time  of 
the  division  of  the  stricture,  fi’om  a portion  of  the  gut  which  lies  beneath  it 
getting  into  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.  The 
first  kind  of  accident  can  happen  only  from  a certain  degree  of  carelessness  ; 
but  it  is  not  always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  so 
tight  that  the  finger-nail  cannot  be  slipped  under  it  as  a guide  to  the  hernia- 
knife.  In  cases  of  this  kind,  a very  narrow  director  must  be  used  ; and  this 
is  a most  dangerous  instrument,  as,  in  passing  it  deeply  out  of  sight  under  the 
tight  stricture,  a small  portion  of  the  gut  may  curl  up  over  its  side  into  the 
groove,  and  thus  become  notched  by  the  knife  as  this  is  slid  along  it.  This 
accident  has  happened  to  the  best  and  most  careful  Surgeons.  Lawrence 
relates  two  cases  that  occurred  to  him  ; and  Sir  A.  Cooper,  Cloquet,  Jobert, 
and  Liston  have  all  met  with  it.  It  may  be  known  to  have  occurred  by  the 
bubbling  up  of  a small  quantity  of  flatus  and  liquid  fteces  from  the  bottom  of 
the  incision.  The  Treatment  of  a wound  of  the  gut  must  depend  upon  its 
size.  When  it  is  very  small,  resembling  a puncture  rather  than  a cut,  the 
practice  recommended  by  Sir  A.  Cooper  should  be  adopted ; viz.,  to  seize  the 
margins  of  the  incision  with  a pair  of  forceps,  and  to  tie  a fine  silk  thread 
tightly  round  them,  the  ends  of  which  should  then  be  cut  off,  and  the  gut 
returned  into  the  abdominal  cavity.  Such  a proceeding  as  this  does  not  appear 
to  give  rise  to  much,  if  to  any,  increase  of  danger.  In  a case  that  occun’ed 
to  me  many  years  ago  at  the  Hospital,  in  which,  owing  to  the  excessive  tight- 
ness of  the  stricture,  a very  narrow  director  only  could  be  passed  under  it,  the 
gut  immediately  above  it  was  notched  and  opened  by  a kind  of  punctured 
wound  ; this  was  tied  up  in  the  way  mentioned,  and  after  the  death  of  the 
patient,  which  took  place  on  the  fourth  day  after  the  o|)eration  from  gangrene 
of  the  strangulated  portion  of  bowel,  the  silk  ligature  was  found  to  be  com- 
pletely enveloped  in  a mass  of  firm  plastic  exudation.  If  the  wound  be  of 
larger  size,  it  must  be  closed  by  Lembert’s  suture  in  the  manner  described  in 
the  chapter  on  Wounds  of  the  Intestine  (p.  8GO,  Yol.  I.).  The  gut  must  be 
very  carefully  cleaned  with  some  antiseptic  solution  before  being  returned. 

Wound  of  one  of  the  Arteries  in  the  neighbourhood  of  the  sac  may 
occur  during  the  division  of  the  stricture,  cither  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing  the 
pjirts  in  a wrong  direction.  This  accident  usually  happens  to  the  epigastric 
or  to  the  obturator  artery  ; and  Lawrence  has  collected  fourteen  recorded 
cases  in  which  it  occurred.  The  result  in  these  has  been  very  various  ; in 
some  the  patients  have  died  ; in  others,  after  much  loss  of  blood,  and  conse- 
quent faintness,  the  bleeding  ceased  spontaneously.  The  proper  Treatment 
would  certainly  consist  in  cutting  down  upon  and  securing  the  bleeding  vessel. 
In  the  event  of  the  Surgeon  operating  on  a case  of  hernia,  without  having 
been  able  previously  to  satisfy  himself  as  to  its  precise  character,  or  if  froin 
finy  cause,  in  dividing  the  stricture,  he  have  reason  to  dread  the  proximity  of 
an  arterj-,  he  may  safely  and  readily  divide  the  constriction  with  a knife  that 
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Avould  not  easily  cut  an  artery  ; and  lie  will  find,  if  lie  blunt  the  edge  of  his 
hernia-knife  by  drawing  it  over  the  back  of  the  scalpel,  that  it  will  still  be 
keen  enough  to  relieve  the  strangulation,  whilst  it  will  push  before  it  any 
artery  that  may  happen  to  bo  in  the  way. 

Sloughing-  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens,  is 
commonly  attended  by  fatal  results  ; it  is  not,  .however,  necessarily  so.  It 
has  twice  hapjiened  in  my  practice  ; and  in  both  cases  the  patient  recovered. 
In  an  old  woman  on  whom  I operated  for  femoral  hernia  of  very  large  size, 
the  sac  sloughed  away,  exposing  nearly  the  ivhole  of  Scarpa’s  triangle  with 
almost  as  much  distinctness  as  if  it  had  been  dissected ; but,  although  in 
much  danger  for  a time  from  an  acute  attack  of  jicritonitis,  she  ultimately 
recovered. 


Artificial  Anus  and  Faecal  Fistula. — When  an  aperture  exists  in  the 
bowel  by  which  the  whole  of  the  intestinal  contents  escape  externally,  the 
condition  is  denominated  an  cori'ifidal  anus.  When  but  a small  portion  so 
escapes,  the  greater  part  finding  its  way  through  the  natural  anus,  a faxal 
fistula  is  said  to  exist.  The  quantity  of  feculent  discharge  necessarily  depends 
upon  the  extent  of  destruction  of  the  intestinal  coats  ; and  its  character  on 
the  part  of  the  gut  that  is  injured.  The  escape  takes  place  involuntarily,  and 
is  usually  continuous. 

This  condition  may  occur  in  several  ways.  Thus  the  gut  may  be  accident- 
ally woimded  during  the  operation,  and  the  feces  may  afterwards  continue 
to  be  discharged  through  the  aperture  so  made  ; or  it  may  have  been  gan- 
gvenous,  and  have  given  way  into  the  sac  before  the  operation ; or  the  Surgeon 
may  have  intentionally  laid  open  a gangrenous  portion  of  intestine,  so  as  to 
facilitate  the  escape  of  the  feces.  In  some  cases  in  which  the  bowel  has  been 
severely  nipped,  and  is  dark  and  congested,  though  it  have  not  actually  fallen 
into  a state  of  gangrene,  it  may  not  be  able  to  recover  itself  after  its  return  'tj 
into  the  abdominal  cavity,  but  will  give  way  in  the  course  of  three,  fom-,  six,  W 
or  even  ten  days  after  the  operation.  In  these  cases,  a small  quantity  of  ^ 
feculent  matter  is  fi.rst  observed  in  the  dressings  ; and  gradually  a greater  dis-  f 
charge  appears,  until  at  last  the  fistulous  opening  is  completely  established.  ‘ 
In  such  cases,  it  is  of  importance  to  observe  that,  although  the  bowel  gives 
way  within  the  peritoneal  cavity,  the  feces  do  not  become  extravasated  into 
this,  but  escape  externally.  This  important  circumstance  is  owing  to  the  fact 
of  the  jDortion  of  the  bowel  that  is  nipped  losing  its  peristaltic  action,  and 
consequently  remaining  where  it  is  put  back ; whilst  the  parts  in  the  neighbour- 
hood inflame,  throw  out  a coagulable  exudation,  and  become  consolidated 
to  each  other  and  to  the  parietal  peritoneum,  so  as  to  include  the  gangrenous 
portion  of  the  gut,  and  completely  to  circumscribe  it.  It  is  consequently  of 
gi’eat  importance,  in  cases  of  this  kind,  not  in  any  way  to  disturb  the  adhesions 
that  have  formed  between  the  sides  of  the  aperture  in  the  gut  and  the  neck  of 
the  sac. 

The  Pathology  of  Artificial  Anus  is  commonly  as  follows.  The  (idges  of  the’’'| 
{ipei’tm’e  in  the  gut  become  firmly  adherent  to  the  abdominal  wall ; and  : 
whether  the  whole  or  a portion  only  of  the  calibre  of  the  intestine  be  destroyed, 
the  apertiu’es  of  the  upper  and  lower  end,  though  at  first  lyi”o  almost  in  a 
continuous  line,  soon  uuite  at  a more  or  less  acute  angle.  I hose  are  at  first 
similar  in  size,  and  present  no  material  differences  in  shape  or  a]ipcarance  : as 
the  disease  becomes  more  chronic,  they  gradually  alter  in  their  characters;  the 


A R TIFICIA L A yUS—PA TIIOLOG Y—  TREA TME NT. 


797 


lower  aperture,  beiii"  no  longer  used  for  the  trimsniission  of  faeces,  gradually 
becomes  narrower,  until  at  last  it  may  be  almost  completely  obliterated  ; 
whilst  the  upper  portion-  of  ■ intestine  becomes  dilated  in  consequence  of 
there  being  usually  some  slight  obstruction  to  the  outward  passage  of  the 
feeces.  The  mesenteric  portion,  opposite  the  aperture,  becomes  drawn  out 
into  a kind  of  prolongation  or  spur,  the  fnll  importance  of  which  was  first 
pointed  out  by  Dupnytren.  This  spur-like  process  projects  between  the  two 
apertures,  and,  being  deflected  by  the  passage  of  the  feces,  has  at  last  a 
tendency  to  act  as  a kind  of  valve,  and  thus  to  occlude  the  orifice  into  the 
lower  portion  of  the  gut.  The  integuments  in  the  neighbourhood  of  such 
an  aperture  as  this  usually  become  irritated,  infiamed,  and  excoriated,  from 
the  constant  passage  of  the  fieces  over  them.  In  some  cases,  the  mucous 
membi-ane  lining  the  edges  becomes  everted,  and  pouting  ; and,  in  others, 
a true  prolapse  of  the  gut  takes  place,  large  portions  protruding.  An  artificial 
anus  fully  formed  in  this  way  never  undergoes  spontaneous  cure.  Besides 
this,  which  is  the  ordinary  form  of  artificial  anus,  we  must,  I think,  recognize 
at  least  two  other  varieties,  both  of  which  I have  met  in  practice.  In  one  of 
these,  the  angle  formed  by  the  gut  is  adherent  to  the  upper  extremity  of  the 
sac  which  has  been  returned,  and  thus  lies  at  some  distance  from  the  surface, 
so  that  the  fascal  matter  traverses  a long  canal  before  it  reaches  the  external 
aperture.  In  the  other  variety  the  angle  of  the  gut  is  fixed  at  a higher  point 
within  the  abdomen,  and  the  feces  find  their  way  out  through  a channel 
bounded  by  agglutinated  coils  of  intestine  and  layers  of  lymph.  In  both  of 
these  forms,  there  is  a considerable  distance  between  the  external  opening  and 
the  aperture  in  the  gut.  Thus,  then,  there  are  three  forms  of  artificial  anus, 
differing  from  one  another  according  to  the  situation  of  the  angle  of  the  gut 
in  relation  to  the  external  opening  and  to  its  connections. 

"When  a Fcccal  Fistula  has  formed,  the  condition  of  parts  is  somewhat  dif- 
ferent. The  aperture  in  the  intestine  consists  of  merely  a small  perforation  in 
its  coats,  unattended  by  any  considerable  loss  of  substance,  through  which  a 
quantity  of  thin  faeculent  matter  exudes,  giving  rise  to  a good  deal  of  irritation 
of  neighbouring  structures.  In  some  cases,  there  are  several  apertures 
communicating  with  the  gut,  and  extending  through  the  skin.  Fistulous 
openings  of  this  kind  not  luifrequently  undergo  spontaneous  cure  after  existing 
for  a few  weeks  or  months. 

Treatment. — If  the  aperture  be  merely  a small  one,  with  a narrow  fistula 
leading  into  the  gut,  the  chief  inconvenience  suffered  by  the  patient  often  arises 
from  the  initation  of  the  skin  around  the  opening  by  the  continued  moisture 
of  the  feculent  matter.  In  such  cases  the  skin  should  be  protected  by  means 
of  zinc  ointment  or  eucalyptus  oil  and  vaseline  spread  on  lint ; and  the  patient 
should  wear  a pad  to  restrain  the  discharge.  By  the  pressure  of  this  pad  the 
aperture  may  sometimes  be  made  to  close.  In  other  cases,  the  occasional 
a])plication  of  the  galvanic  cautery  or  of  a red-hot  wire  will  induce  contrac- 
tion of  its  edges  ; and  in  other  instances,  again,  a plastic  operation  of  some 
kind  may  be  required.  But  I confess  1 have  not  usually  seen  much  advantage 
result  from  such  operations,  which  arc  often  followed  by  erysipelas.  As  the 
exi.stence  of  an  artificial  anus,  by  interfering  with  nutrition,  commonly  gives 
rise  to  consider.ible  emaciation,  it  becomes  necessary  to  support  the  patient’s 
strength  by  a sufficient  quantity  of  good  and  nourishing  food  ; this  is  of 
greater  conseciuence  the  higher  the  fistula  is,  as  the  interference  with  the 
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earlier  stag-es  of  the  digestive  process,  and  the  loss  of  nutritive  material  by 
the  discharge  of  the  chyme,  is  proportionally  great.  Spontaneous  cure  will 
occasionally  take  place,  even  though  a perfect  artificial  aims  exist.  In  a case 
under  my  care  at  the  Hospital,  a whole  knuckle  of  intestine  Avas  gangrenous 
and  sloughed  away,  leaA’ing  an  artificial  anus,  Avhich  discharged  the  greater 
part  of  the  intestinal  contents,  but  gradually  contracted  and  closed  Avithout 
any  local  application  or  treatment  beyond  attention  to  cleanliness. 

If  the  aperture  become  a permanent  artificial  anus,  surgical  means  must  be 
adopted  in  order,  if  possible,  to  effect  a cure.  Many  plans  ha\"e  been  suggested 
for  effecting  this  object,  the  tAAm  most  important  being  Dupuytren’s  operation 
and  suture  of  the  gut,  with  or  Avithout  removal  of  a portion. 

In  Dupuytren’s  oiDeration  two  important  indications  have  to  be  fulfilled  : 
the  first  is  to  diminish  or  destroy  the  projecting  Anlvular  or  spur-like  process, 
and  thus  to  re-establish  the  continuity  of  the  canal  ; and,  after  this  has  been 
done,  the  external  wound  may  be  closed,  by  paring  its  edges,  and  bringing 
them  together  Avith  hare-lip  pins. 

The  first  object  is  best  accomplished  by  Dupuytren’s  enteroiome,  (Fig.  792)  : 
this  consists  of  an  instrument  something  like  a pair  of  scissors,  with  blunt  but 
serrated  blades,  which  may  be  brought  together  by  acting  upon  a screw  that 


traverses  its  handle.  One  blade  of  the  instrument  {d)  is  passed  into  the  upper, 
the  other  (&)  into  the  lower  portion  of  the  intestine  ; they  are  then  approxi- 
mated slowly,  and  fixed  by  means  of  the  screw  in  such  a way  as  to  compress  on 
each  side  the  spur-like  process  (Fig.  793).  Very  gradually,  day  by  day,  this 
screw  is  tightened  so  as  to  induce  sloughing  of  this  projection,  and  cohesion  of 
its  serous  surfaces.  As  this  process  goes  on,  the  irritation  caused  by  the  instru- 
ment will  occasion  inflammatory  exudation  in  the  angle  formed  by  the  intes- 
tine, so  that  the  peritoneum  and  mesentery  become  consolidated,  and  all 
opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur-like  process  be 
accidentally  cut  through  before  the  lymph  is  throAvn  out  in  sufficient  quantity, 
the  peritoneum  A\muld  be  opened,  and  death  Avould  probably  ensue  ; hence 
the  necessity  for  caution  in  this  procedure.  So  soon  as  the  blades  of  the 
instrument  have  come  into  contact,  and  the  spur-like  process  has  consequently 
sloughed  away,  the  great  obstacle  to  the  closure  of  the  artificial  anus  Avill 
be  removed  ; and  tlie  continuity  of  the  canal  being  thus  re-established,  the 


Fig.  792. — Dupuytren’s 
Enterotome. 


Fig.  793. — Enterotome  applied. 
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lips  of  the  external  opening  may  be  pared  and  brought  together  by  hare  lip 
pins  and  sutures.  In  some  cases,  from  the  length  of  time  that  has  elapsed 
many  years,  possibly — the  fistula  continues  permanently  patent,  and  no  treat- 
ment is  available  for  its  closure.  Its  existence  is  not  incompatible  with  good 
general  health.  I have  had  two  cases  under  my  constant  observation,  in  one 
of  which,  that  of  a woman  about  fifty  years  of  ago,  the  whole  of  the  intestinal 
contents  have  been  discharged  for  four  years  through  an  aperture  of  the 
umbilicus,  in  consequence  of  the  sloughing  away  of  a large  coil  of  intestine  in 
an  umbilical  hernia ; the  other  being  that  of  a lady  more  than  eighty,  who  has  for 
upwards  of  thirty  years  had  a fa3cal  fistula  in  the  right,  groin,  conseqneiit  on 
an  operation  for  femoral  hernia. 

In  the  second  method  of  operating  adopted  by  Dittel,  Billroth,  Czerny,  and 
many  other  continental  Surgeons,  the  gut  is  freely  exposed  and  dissected 
away  from  its  adhesions  to  the  abdominal  wall.  This  must  be  done  with 
antiseptic  precautions.  The  bowels  must  have  been  thoroughly  emptied 
before  the  operation  is  commenced.  The  external  opening  must  be  carefully 
cleaned  with  some  efficient  antiseptic,  and  unhealthy  granulation  tissue  must 
be  scraped  away  with  a sharp  spoon.  The  orifice  of  the  gut  must  also  be 
cleansed,  and  a small  piece  of  sponge,  which  has  been  properly  disinfected  by 
carbolic  lotion,  may  be  pushed  into  the  upper  orifice  to  prevent  the  escape  of 
any  faecal  matter.  The  opening  through  which  the  gut  protrudes  must  then 
be  enlarged  by  an  incision  earned  in  the  most  convenient  direction  and  the 
gut  dissected  away  and  drawn  out.  If  the  opening  is  on  one  side  only  and 
very  small,  it  may  be  closed  by  sutures  ; if  large,  the  whole  affected  portion 
of  the  gut  is  cut  away.  The  details  of  this  operation  are  described  later 
on,  as  they  are  identical  Avith  those  practised  in  the  removal  of  portions  of 
intestine  for  other  causes.  As  before  stated,  the  death  rate  among  the  published 
cases  in  which  this  operation  has  been  performed,  is  one  in  four  ; so  it  must  not 
be  lightly  undertaken.  If  the  patient  suffers  merely  from  a fiecal  fistula,  which 
can  be  easily  controlled  by  a pad,  it  would  evidently  be  unjustifiable  to  submit 
him  to  the  risk  of  such  an  operation.  If,  however,  the  patient  is  otherwise  in 
good  health,  but  suffering  great  inconvenience  from  the  artificial  anus,  and 
other  means  have  failed,  the  operation  holds  out  a fan-  prospect  of  relief  and 
maybe  undertaken. 

Operation  without  Opening  the  Sac. — The  possibility  of  removing  the 
stricture  in  strangulated  hernia  without  laying  the  sac  open,  naturally  sug- 
gested itself  Avhen  it  was  known  that  in  many  cases  the  stricture  was  seated 
in  the  tendinous  and  areolar  tissues  outside  the  neck  of  the  sac,  and  that,  when 
these  were  divided,  the  protrusion  was  readily  reduced.  This  operation  was 
perfonned  by  Petit  as  long  ago  as  1718,  but  was  seldom  practised  until  it  was 
revived  of  late  years  by  Aston  Key  and  Luke.  The  great  advantage  sought 
y to  be  gained  by  this  operation  is  that,  as  the  peritoneum  is  not  interfered  with 
nor  its  cavity  opened,  the  risk  from  peritonitis  will  be  proportionately  lessened. 
The  Avound  made  by  the  operation  being  altogether  superficial,  and  the  sac 
a not  opened,  its  risk  Inis  been  compared  to  that  of  the  taxis,  with  the  addition 
of  that  Avhich  would  result  from  a superficial  wound.  This  argument  Avould 
Ixj  conclusive  in  favour  of  the  operation  Avithout  opening  the  sac,  if  it  could 
l)c  shown  that,  in  all  cases  of  strangulated  hernia,  peritonitis  is  occasioned  by 
interfering  with  the  peritoneal  cavity  ; it  must,  however,  be  admitted,  even  by 
the  keenest  advocates  of  Petit’s  operation,  that  this  is  not  the  case.  It  has 
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before  been  pointed  out  that  in  a considerable  proportion  of  cases  the  inflam- 
mation of  the  peritonenm  starts  from  tlie  injured  ])ortion  of  gut,  and  is  not 
the  consequence  of  septic  processes  extending  from  tlie  wound  or  of  septic 
matter  introduced  by  the  Angers  of  tlie  Surgeon.  The  former  causes  will 
come  into  play  whether  the  sac  be  opened  or  not,  and  the  latter  are  so  far  con- 
trolled by  the  modern  improvements  in  the  treatment  of  wounds  that  a wound 
of  the  peritoneum  is  now  robbed  of  most  of  its  dangers. 

There  can  be  no  doubt,  from  the  experience  of  former  times,  that  an  opening 
into  the  cavity  of  the  abdomen  made  without  antiseptic  precautions  is  attended 
by  some  danger  of  setting  up  peritonitis  or  aggravating  any  that  may  exist  at 
the  time.  It  is  equally  certain  that  with  all  precautions  we  may  occasionally 
fail  in  preventing  sepsis  in  a wound  seated  so  near  the  genital  organs,  as  the 
dressings  may  accidentally  be  soiled  with  urine  or  displaced  by  the  movements 
of  the  patient.  The  arguments  therefore  in  favour  of  Petit’s  operation,  founded 
on  its  reducing  the  risk  of  peritonitis,  cannot  be  said  to  be  completely  invali- 
dated by  the  general  use  of  antiseptics. 

There  are,  however,  two  objections  that  may  be  urged  against  Petit’s 
operation  with  more  justice  than  that  it  does  not  prevent  the  occurrence  of 
peritonitis.  The  flrst  is,  that,  if  the  intestine  be  not  seen,  it  may  sometimes  be 
returned  in  a gangrenous  condition ; and  the  second,  that  the  gut  may  possibly 
be  returned  still  strangled  by  bauds  of  adhesion,  or  by  inclusion  in  an  omental 
aperture.  With  regard  to  the  flrst  objection,  it  may  be  stated  that,  if  the  intes- 
tine be  in  a gangrenous  state,  there  will  usually  be  some  evidence  of  this,  either 
in  the  change  that  has  taken  place  in  the  general  symptoms  of  the  patient,  or 
in  the  condition  of  the  sac  and  its  coverings,  which  will  enable  the  Surgeon  to 
guess  at  the  condition  of  the  enclosed  parts,  and  will  of  course  induce  him  to 
expose  them  fully  and  examine  them  thoroughly.  This  objection,  however, 
cannot  apply  to  those  cases  in  which  the  strangulation  has  existed  only  for  a 
time  that  would  be  insufficient  to  allow  the  occurrence  of  gangi-ene,  and  does 
not  therefore  oppose  the  performance  of  Petit’s  operation  in  recent  cases  of 
strangulation.  With  regard  to  the  occurrence  of  internal  strangulation,  it  is 
excessively  rare ; and  when  it  does  occur,  it  still  more  rarely  happens,  whether 
the  strangulation  be  effected  by  bands  of  adhesion  or  by  an  apertiu’e  in  the 
omentum,  that  the  parts  can  be  returned  without  opening  the  sac,  adhesions 
usually  existing  also  between  this  structure  and  its  contents.  But  the  best 
answer  to  the  objections  against  the  operation  without  opening  the  sac,  are  the, 
results  that  have  followed  this  practice.  Luke,  who  has  had  great  experience 
on  this  subject,  states  that  he  has  operated  in  84  cases  of  hernia.  In  25  of 
these  the  sac  was  opened ; in  59  the  sac  remained  unopened.  Of  the  25  in 
which  it  was  opened,  8 died  ; whilst,  of  the  59  in  which  Petit’s  operation  was 
performed,  only  7 died.  If  to  Luke’s  cases  we  add  those  reported  by  N.  Ward, 
we  shall  find  3G  deaths  in  153  cases  of  Petit’s  operation.  That  the  ordinary 
operation,  indeed,  of  opening  the  sac  is  an  exceedingly  fatal  one,  is  well  known 
to  all  hospital  Surgeons,  and  is  fully  proved  by  surgical  statistics.  Of  77  opera- 
tions for  hernia,  reported  by  Sir  A.  Cooper,  3(5  proved  fatal ; and  of  545  cases 
recorded  in  the  Journals,  and  collected  by  Turner,  200  are  reported  to  have 
died.  The  result,  therefore,  of  Luke’s  operations  is  very  favourable,  when  con- 
trasted with  those  in  which  the  sac  was  opened  ; but  it  must  not  be  assumed 
that  the  entire  difference  is  due  to  the  sac  not  being  opened,  for  every  serious 
complication  of  hernia,  such  as  gangrene  of  the  gut,  prolonged  strangulation, 
reduction  in  mass,  &c.,  necessitates  the  opening  of  the  sac. 
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The  openitiou  without  opening  the  sac  may  be  practised  in  all  forms  of 
hernia,  but  is  mnch  more  readily  done  in  some  varieties  of  the  disease  than  in 
onhei^.  It  is  especially  applicable  in  cases  of  femoral  hernia,  in  which  the 
stricture  is  commonly  outside  the  sac,  as  Avill  be  mentioned  when  speaking  of 
that  form  of  the  disease.  Of  31  cases  of  femoral  hernia,  operated  on  by  Luke, 
the  sac  recpiired  ojxjiiing  in  7 only.  In  inguinal  hernia  it  is  not  so  easy 
to  perform  Petit’s  operation ; indeed,  in  the  majority  of  cases  the  Surgeon  AVill 
fail  to  remove  the  stricture  in  this  way.  This  is  owing  to  the  constriction 
being  usually  seated  in  the  neck  of  the  sac,  as  is  especially  observable  in  con- 
genital liernia.  Of  20  inguinal  hernim  operated  on  by  Luke,  the  sac  required 
opening  in  13  instances. 

For  the  various  reasons  that  have  been  mentioned,  I am  decidedly  of  opinion 
that  this  operation  should  always  be  attempted,  in  preference  to  the  ordinary 
tme  of  opening  the  sac,  in  those  cases  in  which  the  hernia,  not  having  been 
long  strangulated,  presents  no  sign  of  the  occurrence  of  gangrene  in  it, 
and  more  especially  when  it  is  femoral  or  umbilical.  Even  if  the  Surgeon 
fail  in  completing  Petit’s  operation,  in  consequence  of  the  existence  of  a 
stricture  in  the  neck  of  the  sack,  or  the  constriction  of  this  part,  no  harm 
can  have  resulted ; for  the  sac,  after  being  exposed,  may  at  any  time  be  opened 
in  the  ordinary  way,  and  the  operation  completed  by  dividing  the  stricture 
from  within. 

AVhen  the  hernia  is  of  large  size  and  irreducible,  it  is  of  especial  importance 
to  avoid  opening  the  sac.  If  it  be  opened,  the  contents  wall  inflame,  and  fatal 
peritonitis  conunonly  ensues.  In  these  cases,  as  Luke  has  pointed  out,  it 
rarely  happens  that  the  old  inherent  parts  are  seriously  strangulated,  but  the 
whole  mischief  seems  to  be  occasioned  and  the  injury  to  be  received  by  the  new 
protrusion  that  has  taken  place,  and  that  gives  rise  to  the  tension  ; and  if 
this  can  be  liberated  and  reduced,  the  Surgeon  has  done  all  that  need  be 
accomplished.  The  evidence  of  the  reduction  of  the  recent  protrusion,  although 
the  old  adherent  and  iiTeducible  hernia  be  left,  is  usually  sufiiciently  obvious ; 
the  portion  of  gut  returning  -with  a slip  and  a gurgle,  with  considerable 
diminution  in  the  general  tension  of  the  tumour. 

Operation. — "With  regard  to  the  mode  of  performing  Petit’s  operation  little 
-need  be  said  here,  as  it  is  precisely  identical  with  the  steps  of  the  other  opera- 
tion up  to  the  period  of  the  exposure  of  the  sac  ; except  that,  when  it  is  not 
luteuded  to  open  this,  the  incision  should  be  placed  more  directly  over  its 
neck.  The  stricture,  if  situated  outside  the  sac,  will  then  be  found  cither  in 
?ome  of  the  tendinous  structures  surrounding  it,  or  else  in  the  subserous 
ireolar  tissue  lying  upon  it.  After  the  division  of  the  constricting  bands  in 
;his  situation,  by  means  of  a probe-pointed  knife  carried  underneath  them, 

>r  by  dissecting  down  upon  them,  an  attempt  at  taxis  may  be  made  by 
x)mpressirig  the  tumour  in  the  usual  way,  at  the  same  time  that  its  neck  is 
•teadied  by  the  fingers  of  the  left  hand.  If  the  contents  can  be  reduced,  the 
iicision  in  the  superficial  structures  is  brought  together  and  dressed  as  already 
described  (p.  787).  Should  peritonitis  come  on,  as  the  result  of  the  straugu- 
ation,  it  must  be  treated  in  the  usual  way.  If,  after  the  Surgeon  has  fairly 
livided  all  the  structures  outside  the  sac,  he  find  still  that  the  return  of  the 
leniia  is  prevented  by  some  constriction  in  its  neck,  it  will  be  necessary  to  lay 
his  ofKin  and  divide  the  constriction  in  the  usual  way. 

Bpednetion  in  Mass. — The  reduction  of  the  hernia  in  mass  consists  in  the 
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return  of  the  sac  and  its  contents  into  the  abdomen  still  in  a state  of  strangu- 
lation. When  it  is  said  tliat  the  parts  are  returned  into  the  abdomen,  it  must 
not  he  understood  that  they  are  ])ushed  back  into  its  cavity,  l)ut  that  the 
external  protrusion  is  caused  to  disappear  by  being  pushed  into  the  subsci-ous 
areolar  tissue  behind  and  underneath  the  parietal  peritoneum,  between  it  and 
the  abdominal  muscles.  This  remarkable  accident,  which  was  first  described 
by  the  French  Surgeons  of  the  last  century,  received  but  little  notice  from 
practitioners  in  this  country  until  attention  was  drawn  to  it  by  Luke,  by  whom 
its  pathology  has  been  carefully  studied.  Birkctt,  who  has  also  investigated 
this  condition  with  much  care,  is  of  opinion  that  the  sac  is  not  torn  from  its 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is  ruptured, 
usually  at  its  posterior  part  at  its  neck,  and  that  thus  the  contents  of  the  sac 
are  forced  through  this  rent  into  the  subperitoneal  areolar  tissue  ; Avhilst  the 
mouth  of  the  sac,  still  constricting  the  hernia,  and  thus  keeping  it  in  a state 
of  strangulation,  is  pushed  back  from  the  internal  ring.  It  appears  to  me  that 
both  explanations  are  correct,  and  that  we  must  admit  two  forms  of  reduction 
in  mass  ; the  sac  being  pushed  back  intact  in  a state  of  strangulation,  in  one 
form,  as  described  by  Luke  ; whilst  in  the  other,  as  observed  by  Birkett,  the 
sac  is  ruptured,  and  the  hernia,  strangulated  by  the  displaced  mouth  of  the  sac, 
is  forced  out  through  the  rent. 

Causes. — The  reduction  in  mass  has  been  far  more  frecpiently  observed  in 
cases  of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.  It  has 
been  met  with  in  femoral  herniae,  but  very  rarely,  and,  so  far  as  I know,  not  in 
any  other  form  of  the  disease.  This  comparative  frequency  of  its  occurrence 
in  inguinal  hernige  is  doubtless  due  to  their  large  size,  and  loose  areolar  con- 
nections. The  accident  has  more  often  occurred  from  the  patient’s  own  efforts 
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at  reducing  a strangulated  hernia,  than  from  those  of  the  Surgeon.  It  is  a 


remarkable  fact  that,  in  most  of  the  instances  in  which  it  has  ocema-ed,  only  a 
very  slight  degree  of  force  appears  to  have  been  employed  in  the  reduction  of 
the  tumour  ; and  the  accident  would  seem  to  have  resulted  from  the  adhesions 
between  the  sac  and  the  neighbouring  parts  being  much  weaker  than  natural, 
so  that  a moderate  degree  of  force  caused  the  whole  to  slip  through  the  canal. 
It  may,  however,  occur  from  the  Surgeon’s  efforts,  if  these  be  too  forcible  or 
long-continued. 

Symjjtoms. — The  symptoms  indicative  of  this  accident  are  constitutional 
and  local.  The  constitutional  symptoms  consist  in  a continuance  of  those  that 
are  indicative  of  the  existence  of  strangulation,  notwithstanding  the  disappear- 
ance of  the  tumour.  The  vomiting  and  constipation  persisting,  the  patient 
speedily  becomes  much  depressed  in  strength,  being  seized  with  hiccup  and 
prostration  of  all  vital  power  ; signs  of  gangrene  then  evince  themselves  withiu 
the  sac  ; and  death  ensues. 

An  examination  of  the  parts  in  hernia  will  usually  enable  the  Surgeon  to 
recognize  the  nature  of  the  accident ; he  will  ascertain  that  a tumour  had  pre- 
viously existed,  and  will  learn  from  a description  of  its  general  characters,  and 
the  symptoms  occasioned  by  it,  that  it  was  in  all  probability  a strangulated  S 
rupture.  He  wdll  then  find,  on  examining  the  part,  that  there  is  a total  absence  C 
of  all  that  fulness  which  is  occasioned  by  the  presence  of  the  sac,  even  after  ih 
contents  only  have  been  reduced  ; the  sac,  in  such  cases,  always  gi^  ing  rise  t<  t 
a feeling  of  fulness  and  roundness  in  the  part.  He  will,  on  the  contrary,  fine 
that  the  abdominal  ring  is  peculiarly  and  very  distinctly  open  ; it  is  mud  \ 
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larger  than  usual,  ami  somewhat  rounded.  On  pushing  the  finger  into  the  canal, 
tliis  will  be  found  (piite  empty ; but  in  some  cases,  on  deep  pressure  with  the 
finger,  especially  when  the  patient  stands  up  or  coughs,  a rounded  tumour  may 
be  indistinctly  felt  behind  the  ordinary  seat  of  the  hernia.  In  many  cases, 
however,  the  most  careful  manual  examination  Avill  fail  to  detect  any  pro- 
minence of  this  kind. 

Treatment. — If,  after  careful  examination  of  such  a case  as  this,  in  which  the 
symptoms  of  strangulation  continue,  the  Surgeon  learn  by  the  previous  history 
that  a tumour  has  existed,  but  that  it  has  suddenly  gone  up  ; and  further,  if  he 
find  that  the  seat  of  the  supposed  hernia  presents  the  negative  evidence  that 
luis  just  been  described,  it  will  then  be  necessary  for  him  to  push  his  inquiries 
a step  further  by  an  exploratory  incision.  Such  an  incision  as  this  may  first  be 

• used  as  a simple  means  of  diagnosis,  and,  as  it  docs  not  penetrate  the  peritoneal 
i cavity,  there  is  no  danger  attending  it ; and  if  the  hernia  be  found,  it  will  serve 
; the  purpose  of  the  ordinary  incision  required  in  the  operation,  and  may  be  used 
; for  the  relief  of  the  strangulation.  The  first  incision  should  be  made  so  as  to 
( expose  the  abdominal  ring ; if  this  be  found  peculiarly  round  and  open,  it  would 
; increase  the  probability  of  the  existence  of  the  condition  sought  for.  The 
i inguinal  canal  must  next  be  laid  open,  and  the  parts  contained  within  it 
5 carefully  examined.  If  no  appearance  of  hernial  sac  be  found,  but  the  cord  be 
••  distinctly  and  clearly  seen,  still  further  presumptive  evidence  will  be  afforded 
t of  the  reduction  having  been  effected  in  mass  ; for,  if  the  hernia  have  been  put 
1 back  in  the  usual  way,  the  sac  will  necessarily  be  left  in  the  canal,  and  will 
’^preserve  its  usual  relations  to  the  cord.  This  supposition  will  be  strengthened 
..iilmost  to  a certainty  if  it  be  found  that  the  “ condensed  cellular  capsule  imme- 
■ diately  investing  the  sac,”  as  it  is  termed  by  Luke — in  other  words,  the  con- 
I densed  and  laminated  subserons  areolar  tissue — has  been  left  in  the  canal.  An 

• opening  made  into  this  will,  as  that  Surgeon  observes,  allow  the  finger  to  be 
brought  into  contact  with  the  hernial  tumour  itself.  Should,  however,  this 
condensed  areolar  tissue  not  be  found,  it  must  not  be  concluded  that  no  hernia 
■is  present,  inasmuch  as  this  investment  may  have  been  accidentally  absent. 
/The  finger  should  then  be  passed  into  the  internal  ring,  which  will  probably  be 
found  open,  and  should  be  carried  from  side  to  side  ; the  tumour,  if  present, 
will  be  detected  lying  externally  to  the  peritoneum  behind  the  abdominal  wall. 
When  found,  it  must  be  brought  down  into  the  canal  by  enlarging  the  ring  ; it 
must  then  be  opened,  its  contents  examined,  and  the  stricture  in  its  neck 
.livided.  The  intestine  that  has  been  so  strangled  must  be  dealt  with  in 

iccordance  with  the  rules  already  laid  down.  If  the  tumour  cannot  be  readily 
wrought  down  so  as  to  admit  of  an  examination  of  it  and  its  contents,  the  patient 
should  l>e  desired  to  make  some  propulsive  efforts,  so  as  to  cause  it  to  protrude. 
If  it  still  do  not  come  down,  it  must  be  opened,  and  the  stricture  cautiously 
livided  within  the  abdomen  with  a sheathed  bistoury. 

Treatment  of  Strangulated  Hernia  by  Aspiration. — This  operation,  in 
vhich  it  is  attempted  to  render  a strangulated  hernia  reducible  by  withdrawing 
ts  gaseousand  fluidcontents  bymeans  of  the  pneumatic  aspirator,  was  introduced 
nto  jjracticc  by  Dieulafoy,  and  is  thus  performed  : An  aspirator  of  the  form 
presented  in  Fig.  9.S,  page  2:58,  Vol.  L,  is  to  be  preferred,  and  the  needle  must 
lot  e.xceed  Trr  inch  in  diameter.  Tdie  aspirator  having  beeu  proved  to  be  in 
vorking  order,  and  the  needle  clear,  a vacuum  is  made  by  withdrawing  the 
listen.  A few  drops  of  water  may  be  left  in  the  bottom  of  the  cylinder,  so  that 
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j?as  may  he  recognized  as  soon  as  it  enters,  d’he  needle  is  now  introduced 
into  that  part  of  the  tumour,  where,  from  resonance  or  percussion,  or  elastic 
feel,  the  gut  is  supposed  to  lie,  and  as  soon  as  its  eye  is  covered  the  vacuum 
is  turned  on.  The  needle  must  now  be  carefully  and  steadily  jmshed  onwards. 
If  there  be  fluid  in  the  sac  this  will  rise  into  the  syringe,  and  as  soon  as  it 
ceases  to  flow,  the  needle  must  be  again  carefully  pushed  onwards,  until,  from 
the  appearance  of  gas  or  faecal  matter  in  the  syringe,  it  is  known  that  the  gut 
is  reached.  The  needle  must  be  held  steadily  and  pushed  in  one  direction 
onl}'-,  as  any  lateral  movement  would  tend  to  scratch  or  tear  the  gut.  The 
gas  may  be  sufficient  in  quantity  to  All  the  vacuum,  and  if  this  occur,  the 
cock  must  be  turned,  the  sjn’inge  emptied,  and  a fresh  vacuum  made.  If  one 
13uncture  ffiils  to  diminish  the  bulk  of  the  tumour,  the  needle  must  be  with- 
drawn and  inserted  at  a fresh  spot,  and  this  may  be  repeated  two  or  three 
times.  If  the  needle  become  plugged,  it  is  better  to  abandon  the  operation  at 
once,  as  further  attempts  would  probably  meet  with  no  better  success.  After 
the  operation  taxis  may  be  immediately  employed,  and  if  it  fail  the  ordinaiy 
operation  must  be  jDerformed.  Aspiration  has  been  performed  sufficiently  often 
to  show  that  if  needles  of  the  proper  size  be  used  carefully,  it  is  almost,  if  not 
absolutely,  innocuous.  Dieulafoy  records  27  cases,  20  of  which  were  suc- 
cessful, reduction  of  the  gut  by  taxis  following  the  operation.  In  the 
remaining  7 it  was  harmless,  and  of  these  3 died  and  4 recovered,  after  the 
ordinary  operation  for  hernia.  Other  Surgeons  have  not  succeeded  in  obtaining 
such  satisfactory  results.  At  University  College  Hospital  aspiration  has 
been  tried  7 times.  In  1 case  only  was  it  followed  by  reduction  ; in  1 the 
fluid  from  the  sac  only  was  withdrawn,  yet  the  impulse  returned  and  the 
patient  recovered,  though  the  hernia  remained  unreduced  ; in  4 it  failed 
entirely,  and  the  ordinary  operation  was  performed  in  3 cases  successfully. 
In  the  fatal  case  two  days  after  the  operation  the  punctm’es  could  not  he 
found  at  the  post-mortem  examination.  In  the  remaining  case  the  patient 
Avas  moribund  at  the  time,  and  died  a few  minutes  after  the  operation.  At 
the  post-mortem  no  gas  or  fluid  could  be  squeezed  from  the  punctm*es  in  the 
gut.  It  seems,  therefore,  that  the  danger  of  faecal  extravasation  is  very  small, 
although  it  is  said  to  have  occurred.  The  operation  may  fairly  be  tried  in 
suitable  cases,  especially  when  the  hernia  is  very  large  and  resonant  on 
percussion,  and  only  recently  strangulated.  It  would  be  unAvise  to  attempt  it 
Avhen  from  the  duration  of  the  strangulation  inflammation  or  gangrene  of  the 
gut  might  be  suspected. 
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INGUINAL  HERNIA. 

By  Inguinal  Hernia  is  meant  tliat  protrusion  which  occupies  the  whole 
or  a portion  of  the  inguinal  canal,  and  when  fully  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  Many  varieties  of  this  hernia  are 
recognized  by  Surgeons.  Thus  it  is  said  to  be  Complete,  when  it  passes  out 
of  the  external  ring  ; Incomjjlete,  or  Interstitial,  so  long  as  it  is  contained 
within  the  canal ; Oblique,  when  it  occupies  the  whole  course  of  the  canal  ; 
Direct,  when  it  passes  forwards  through  a limited  extent  of  it  ; Congenital, 
when  it  descends  through  an  unobliterated  processus  vaginalis  and  lies  in 
the  sac  of  the  tunica  ■s’aginalis ; and  Encysted,  or  Infantile,  when  it  lies 
behind  this.  Inguinal  hemim  constitute  the  commonest  species  of  rupture, 
aud  would  be  much  more  frecpient  than  they  are,  were  it  not  for  the  obliquity 
of  the  canal,  and  the  manner  in  which  its  sides  are  applied  to  one  another, 
and  closely  overlap  the  spermatic  cord.  They  occur  with  most  readiness  in 
those  cases  in  Avhich  the  canal  is  short  and  the  apertures  wide.  Although 
these  hernige  are  commonly  incomplete  in  their  early  stages,  it  is  seldom  that 
they  come  under  the  obseiwation  of  the  fSurgeon  until  the  protrusion  has 
passed  beyond  the  abdominal  ring. 

Oblique  Ixguixal  Hernia,  often  called  External,  on  account  of  its 
relation  to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal, 
from  one  ring  to  the  other  ; and  usually  iirotrudes  through  the  external  one, 
constituting  one  of  the  forms  of  Scrotal  Hernia. 

Coverings. — As  it  [passes  along  the  canal,  it  necessarily  receives  the  same 
investments  that  the  speimatic  cord  does ; although  these  are  often  greatly 
modified  by  being  elongated,  hypertrophied,  and  otherwise  altered  in  appear- 
ance. If  we  regard  the  inguinal  canal  as  consisting  of  a series  of  protrusions 
of  the  different  layei'S.of  the  abdominal  parietes,  the  outermost  being  the  skin, 
and  the  innermost  the  fascia  transvcrsalis,  with  the  peritoneum  applied  to 
this,  it  is  easy  to  understand  how  the  hernia  in  its  descent  has  these  pro- 
longations drawn  over  it,  thus  becoming  successively  invested  Avith  the  same 
coverings  as  the  spennatic  cord.  Thus  it  first  pushes  before  it  that  portion  of 
the  ])critoneum  which  lies  in  a fossa  just  external  to  the  epigastric  vessels  ; it 
next  receives  an  investment  from  the  subperitoneal  fat,  which,  uniting  with 
the  fascia  transversiilis,  constitutes  the  fascia  ptropria  of  the  sac  ; as  it  jiasses 
under  the  intemal  oblique,  it  receives  some  of  the  fibres  of  this  muscle,  in  the 
shaf)e  of  the  cremasteric  fascia  ; and,  lastly,  Avhen  it  reaches  the  external 
alxlominal  ring,  which  it  greatly  distends  and  rcudei-s  round  and  open,  it 
Ixicomes  covered  by  the  intercolnmnar  fascia,  receiving  also  a piudial  invest- 
laent  around  its  neck  from  some  of  the  ex])anded  and  thickened  fibrous 
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bunds  thub  lie  near  the  riiiL*',  and  which  are  always  iiiost  mai-ked  u])oii  its  ; 
outer  side. 

Relations. — Tlie  relations  of  the  spermatic  cord  and.  testes,  and  of  the 
c])igastric  artery,  to  an  ing-uinal  hernia,  are  of  gTcat  importance,  Tlie  sper- 
maiic  cord  will  almost  invariably  he  found  to  be  situated  beliind  or  rather 
nnderneatli  the  oblique  inguinal  hernia  ; and  the  iestis  will  be  found  to  lie  at 
its  lower  and  back  part,  where  it  may  always  be  distinctly  felt.  In  some  cases 
the  elements  of  the  spemiatic  cord  become  separated,  the  ^■as  deferens  lying  on  i 

one  side,  and  the  spermatic  vessels  on  the  other.  In  other  rare  cases,  an  j 

instance  of  which  there  is  in  a preparation  in  the  University  College  l\Iuseuni,  ^ 

the  hernia  lies  behind  the  cord  and  has  the  testis  in  front.  In  other  cases, 
again,  it  may  happen  that  the  elements  of  the  cord  are  all  separately  spread  | 

out  on  the  forepart  of  the  hernial  tumour.  The  epigastric  artery  has  the  same  » 

relations  to  the  oblique  inguinal  hernia  that  it  has  to  the  spermatic  cord,  lying  i 

to  the  inner  side  of  and  behind  its  neck.  The  pressure  of  large  and  old 
inguinal  liernim  has,  however,  a tendency  to  modify  somewhat  the  relations  of 
this  vessel.  By  distending  the  rings,  and  dragging  the  posterior  wall  down- 
wards and  inwards,  they  shorten  the  canal,  and  cause  a great  deflection 
of  the  artery  from  its  natural  course,  which  is  changed  from  an  oblique  [ 
direction  to  one  curved  downwards  and  inwards,  under  the  outer  edge  of 
the  rectus  muscle. 

Dieect  I^tguixal  Heenia. — This  does  not  pass  out  like  the  oblique  through  ' ■ 
the  internal  abdominal  ring,  but  pushes  forwards  through  a triangular  space,  \ 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  the  | 
rectus  on  the  inner,  and  the  crural  arch  at  its  base  ; through  this  the  hernial  i 
tumour  iDi-otrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the  ' 
inguinal  canal. 

Coverings. — These  vary  according  to  the  length  of  the  canal  that  the 
hernia  traverses,  and  the  portion  of  the  posterior  wall  through  which  it  pro- 
trudes. In  fact,  there  are  at  least  two  distinct  forms  of  direct  inguinal  hernia, 
which  differ  according  as  they  are  situated  internal  or  external  to  the  ob-  j 
liberated  hypogastric  artery.  One,  the  most  common  variety,  is  situated  j 
internal  to  the  cord-like  remains  of  this  vessel,  between  it  and  the  outer  edge 
of  the  rectus.  The  other,  which  is  of  less  frequent  occuiTence,  is  situated 
outside  this  vessel,  between  it  and  the  epigastric  artery. 

In  that  form  of  direct  inguinal  hernia,  which  lies  internal  to  the  hypogastric 
artery,  the  protrusion  takes  place  through  that  part  of  the  posterior  wall  of  the  , 

inguinal  canal  which  is  situated  ahnost  behind  and  opposite  to  the  exterual  j 

ring.  In  this  situation,  the  investments  successively  received  by  the  hernia 
are,  first,  the  peritoneum,  the  subperitoncal  fat,  and  the  fascia  transversalis ; jj 
it  then  comes  into  contact  with  the  conjoined  tendons  of  the  internal  oblique 
and  transversalis  muscles,  which  it  may  either  ruptm’e  or  push  before  it,  .. 
thinned  out  and  expanded.  Most  fr’equently  these  are  ruptured,  constituting  j 
a partial  investment  to  the  protrusion,  which  is  most  evident  on  the  inner- 
most part  of  the  sac,  that  which  is  nearest  the  mesial  line.  As  the 
hernia  passes  through  the  external  abdominal  ring,  it  receives  from  it  tlie 
intercolumnar  fascia  and  fibres,  and  lastly  is  invested  by  the  common  fascia 
and  integuments. 

In  the  rare  form  of  direct  inguinal  hernia  which  lies  erternal  to  the  hypogastric 
artoi’y,  the  protrusion  may  pass  under  the  lower  edge  of  the  internal  oblique  . 
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I uinscle,  aud  then  receives  a partial  iuvcstment  of  cremasteric  fascia,  especially 
on  its  iliac  side,  as  it  comes  into  relation  Avith  the  internal  oblique,  ibis 
fonn  of  direct  inguinal  hernia,  therefore,  receives  very  nearly  the  same 
covering  that  the  oblique  does,  though  its  investment  by  the  cremaster  is 
not  so  perfect.  It  does  not  come  into  relation  Avith  the  conjoined  tendons. 

Relations. — In  the  direct  inguinal  hernia,  the  sjjermaiic  cord  lies  to  the 
outer  side  of  the  sac  ; and  its  elements  are  never  separated  from  one  another, 
JAS  occasionally  happens  in  the  oblique.  The  epigastric  artery  also  is  on  the 
outer  side,  but  usually  arches  very  distinctly  over  the  neck  of  the  sac,  some- 
times indeed  completely  encircling  the^  u]iper  as  Avell  as  the  outer  margin 
(Fig.  704). 

I^’GOM^LETE  OR  IxTERSTiTLVL  Hernia  is  usually  of  the  oblique  kind  ; but 
LaAvrencehas  observed  that  it  may  be  of  the  direct  variety.  It  often  escapes 
notice,  but  may  not  unfrequently  be  observed  on  the  ojDposite  side  to  an 
ordinary  inguinal  hernia. 

Double  Inguinal  Herniae,  on  opposite  sides,  are  of  very  common  occur- 


E rence,  and  they  may  be  of  the  same,  or  assume  different  forms.  In  some 
: instances,  the  tAA'o  forms  may  be  observed  on  the  same  side  (Fig.  705). 

In  females,  inguinal  herniae  are  much  less  frequent  than  in  males.  They 
may  occur  at  all  ages,  but  seldom  come  under  the  notice  of  the  Surgeon  except 
» at  advanced  periods  of  life.  They  have  the  same  relations  as  in  the  male, 
f excc[)t  that  the  round  ligament  is  substituted  for  the  spermatic  cord. 

Signs. — The  signs  of  inguinal  hernia  A^ary  somcAvhat  according  to  its 
character,  Avhether  intei’stitial,  com])lete  or  scrotal,  oblique  or  direct.  In 
the  interstitial  hernia,  a degree  of  fulness  Avill  be  perceived  in  the  canal  Avhen 
the  patient  stands  or  coughs  ; and,  on  pressing  the  finger  on  the  internal  ring, 
or  passing  it  up  into  the  external  ring,  and  directing  the  patient  to  cough,  a 
distinct  impulse,  together  Avith  tumour,  may  be  felt.  In  the  ordinary  obtiqve 
ingmnat  hernia,  a tumour  of  an  oblong  or  oval  shape,  oblique  in  its  direction, 
taking  the  course  of  the  canal  downwards  and  forwards,  Avill  be  felt  protruding 


/'/ 


Fig.  794. — Double  Direct  Inguinal  Heniia  : Neck  of 
Sac  crossed  by  Epigastric  Arterj’. 


Fig.  795. — Double  Inguinal  Hernia 
on  the  same  side  : Oblique  above,' 
Direct  below  ; separated  by  Epi- 
gastric A’essels. 
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through  tlie  external  abdominal  ring,  and  presenting  all  the  usual  signs  of  a 
hernia.  So  long  as  it  is  confined  to  the  neighbourhood  of  the  ])ubes,  it  is  of 
moderate  size  ; but  when  once  it  enters  the  scrotum,  where,  it  meets  with  less 
resistance,  it  may  gradually  enlarge  until  it  attains  an  enonnous  bulk.  The 
testicle,  however,  may  always  be  felt  tolerably  distinct  at  its  posterior  inferior 
part.  In  women  this  form  of  hernia  descends  into  the  labium,  but  never 
attains  the  same  magnitude  as  in  men.  When  of  large  size,  these  ruptures 
usually  contain  both  intestine  and  omentum,  most  frequently  a portion  of  the 
ileum,  though  the  various  other  viscera,  such  as  the  caecum,  bladder,  &c.,  have 
been  found  in  them.  In  the  direct  inguinal  hernia,  the  symptoms  closely 
resemble  those  of  the  oblique,  except  that  the  tumour  is  more  rounded,  and 
usually  not  so  large  ; the  neck  is  wider,  and  situated  near  the  root  of  the  penis, 
with  the  cord  on  its  outer  side. 

Roser  directs  attention  to  the  important  fact  that  the  oblique  or  external 
inguinal  hernia  is  most  common  in  young  males,  whilst  the  internal  or  direct 
inguinal  hernia  is  almost  confined  to  elderly  men.  This  appears  to  be  owing 
to  the  imperfect  closure  of  the  fascicular  process  of  the  peritoneum  being  the 
common  cause  of  the  first,  and  absorption  of  hit  of  the  second  form. 

The  different  forms  of  inguinal  hernia  are  not  unfrequently  complicated  Avith 
various  other  affections  ; either  Avith  different  kinds  of  ruptm’e,  or  with  diseases 
of  the  cord  or  testis,  such  as  hydrocele  of  the  cord  or  of  the  tunica  A’aginalis, 
or  varicocele.  These  various  complications  necessarily  make  the  diagnosis 
somewhat  more  obscure,  but  with  care  and  practice  it  may  generally  easily  Ixj 
made  out. 

Diagnosis. — The  diagnosis  of  inguinal  hernia  is  usually  readily  effected,  the 
characters  and  position  of  the  tmnour  enabling  the  Surgeon  to  detennine  its 
true  nature.  In  most  cases  it  is  useless  to  endeavour  to  ascertain  Avhether  the 
hernia  is  oblique  or  direct ; all  old  oblique  hernim  having  a tendency  to  drag 
the  inner  ring  doiAuiAvards  and  inwards,  approximating  it  and  bringing  it  nearly 
opposite  to  the  outer  one,  shortening  and  destroying  the  obliquity  of  the  canal. 
Hence  the  direction  of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so 
nearly  resembles  Avhat  is  met  with  in  the  direct  form  of  hernia,  that  the 
Surgeon  should  not  attempt  to  undertake  an  operation,  more  particularly  the 
division  of  the  stricture,  on  any  imaginary  diagnosis.  Some  forms  of  femoral 
hernia  may  occasionally  be  confounded  with  the  inguinal : the  distinguishing 
points  betAA’een  these  tAvo  forms  of  the  disease  Avill  be  considered  in  the  section 
on  femoral  hernia. 

The  diagnosis  of  inguinal  hernia  from  other  diseases  in  this  vicinitv  has  to 
be  considered  under  the  tAA’O  conditions  in  which  the  rupture  is  found, — 1,  in 
the  canal,  and  2,  m the  scrotum. 

1.  Whilst  still  lying  in  the  canal,  inguinal  hernia  requires  to  be  diagnosed 
from  the  following  conditions,  a.  Abscess,  descending  from  the  interior  of  the 
abdomen  or  pelvis  through  the  canal,  and  passing  out  through  the  abdominal 
ring.  The  diagnosis  may  here  be  effected  by  recognizing  the  soft  fluctuating 
feel  of  the  abscess,  Avhich,  though  reducible  on  pressure,  and  descending  on 
coughing  Avith  a distinct  impulse,  does  not  present  the  more  solid  characters 
and  the  gurgling  sensation  of  a hernia,  h.  Encysted  or  Diffused  Hydrocele  of 
the  Cord.  In  i\\a  encysted  hydrocele  there  is  a smooth  oauI  sAA’clling  situated  on 
the  cord,  Avhich  can  be  apparently  reduced,  being  pushed  up  into  the  canal, 
and  descends  again  on  coughing  or  straining ; but  it  may  be  distinguished  from 
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hernia  by  being  always  of  the  smne  size,  by  not  being  reducible  into  the  cavity 
of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very  defined  outline. 
If  the  testicle  l>c  drawn  downwards  the  encysted  hydrocele  becomes  fixed  and 
is  no  longer  reducible  even  into  the  canal.  In  the  diffused  hydrocele  of  the 
oord,  the  absence  of  distinct  impulse  on  coughing,  the  impossibility  of  return- 
ing the  swelling  completely  within  the  abdominal  cavity,  and  of  feeling  the 
cord  in  a free  and  natural  state  in  hernia,  will  prevent  the  diseases  from  being 
confounded  with  each  other,  c.  Hcematocele  of  ihe  Cord.  Here  the  soft  and 
fluctuating  nature  of  the  swelling,  the  ecchymosis,  the  impossibility  of  com- 
plete reduction,  and  the  absence  of  gurgling,  will  indicate  its  true  nature. 
d.  Fatty  or  other  Tumours  occasionally  form  on  the  cord  ; but  the  circum- 
scribed character  and  limited  size  of  these  swellings,  the  absence  of  impulse 
on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen,  and  their 
becoming  fixed  wlien  the  testicle  is  drawn  down  so  as  to  put  the  cord  on  the 
stretch,  will  point  out  that  they  are  not  hernia3.  e.  Lodyment  of  the  Testis  in 
the  Inyuinal  Canal  will  give  rise  to  a tumour,  which  closely  resembles  incom- 
plete inguinal  hernia  : and  if  it  should  happen  to  become  inflamed  in  this 
situation,  the  difficulty  of  the  diagnosis  from  strangulated  hernia  may  be  very 
considerable.  In  the  ordinary  uiidescended  testis,  the  absence  of  that  organ 
in  the  scrotum  on  the  affected  side,  the  peculiar  sickening  pain  occasioned  by 
the  pressure  of  the  tumour,  the  absence  of  gurgling,  and  of  all  possibility  of 
reduction,  will  enable  the  diagnosis  to  be  effected.  /.  Inflamed  Undescended 
Testis.  From  this  it  is  not  always  at  once  easy  to  effect  the  diagnosis  of 
incomplete  inguinal  hernia  in  a state  of  strangulation,  with  which  indeed  it 
may  be  complicated.  This  point  in  diagnosis  will  be  more  fully  treated  of  in 
•speaking  of  congenital  hernia.  In  the  meanwhile,  it  may  be  stated  that  the 
absence  of  persisient  and  continuous  vomiting  and  constipation,  the  feel  of  the 
tumour,  hard  below,  elastic  above,  and  the  peculiar  pain  when  it  is  compressed, 
will  enable  the  Surgeon  to  recognize  the  true  nature  of  the  tumour  as  being  a 
retained  and  inflamed  testis. 

2,  'When  the  hernia  has  descended  into  the  scrotum,  it  may  be  confounded 
with  : a.  Hydrocele  of  the  Tunica  Vayinalis.  In  this  disease  there  is  an  oval 
•or  pyriform  tumour,  usually  translucent,  unchangeable  in  size  or  shape  by 
pres.sure,  and  having  the  cord  clear  and  distinct  above  it,  with  an  absence  of 
impulse  on  coughing,  or  of  gurgling  in  attempts  at  reduction.  The  patient 
will  usually  have  noticed  in  hydrocele  that  the  swelling  first  appeared  at  the 
bottom  of  the  scrotum,  while  in  hernia  it  descended  from  above.  In  cases  of 


•congenital  hydrocele  in  children,  in  Avhich  there  is  still  an  opening  communicating 
with  the  peritoneal  cavity,  the  tumour  may  be  diminished  in  size  by  steady 
preasure,  but  gradually  returns,  fluctuates,  and  is  translucent.  In  these  cases 
its  translucency,  and  the  gradual  manner  in  which  the  sac  is  emptied  and  is 
refilled,  very  different  from  the  sudden  slip  u])  and  protrusion  of  a hernia, 
enable  the  Surgeon  to  establish  the  diagnosis.  In  infants,  hoAvcver,  it  must  be 
remembered  that  a hernia  is  often  translucent,  as  it  seldom  contains  omentum, 
and  the  contents  of  the  gut  may  be  chiefly  gas.  It  not  unfre(|ucntly  haj)pcns  that 
hernia  is  romplicated  with  hydroceU'  of  the  tunica  vayinalis.  In  these  cases  the 
two  8ci)arate  tumours  can  usually  be  distinguished,  there  being  some  degree  of 
constrifition,  or  of  con.solidation,  between  them.  The  hydrocele  Avill  ])resent  its 
‘•rdiriar)-  characters  of  translucency,  irreducibility,  and  circumscribed  outline, 
and  is  commonly  placed  anterior  to  the  hernia,  which  lies  towards  the  back  of 
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the  scrotum,  and  may  be  distino-uished  by  its  reducil)ility  and  impulse  on 
couo’hiiio-.  Ifc  sometimes  lia])pens,  as  in  a ease  wiiicli  once  fell  under  my  ob- 
servation, that  a hydrocele  of  ihe  cord  is  associaied  wiih  one  of  the  tunica  vayinalis 
and  a hernia;  in  such  circumstances,  the  diao-nosis  requires  a little  care,  but 
may  be  effected  readily  ei¥)ugh  by  se]jarately  determinin'^  the  characters  of  the 
different  swellings.  Z>.  Varicocele.  Here  the  diagnosis  may  be  effected  in  the 
way  pointed  out  by  Sir  A.  Cooper.  The  patient  should  be  placed  in  the  re- 
cumbent position,  and  the  swelling  reduced ; the  Surgeon  then  presses  upon  the 
external  ring  with  his  fingers,  taking  care  to  cover  the  whole  of  it,  and  desires 
the  patient  to  stand  up.  If  it  be  a hernia,  the  tumour  cannot  descend ; but  if 
it  be  a varicocele,  it  will  speedily  reappear  whilst  ihe  \wcssure  is  heiny  Iceyl 
the  blood  being  conveyed  into  it  through  the  spermatic  arteries,  c.  Tumours 
of  the  Testis.  These  may  be  distinguished  from  hernia  by  their  solid  feel,  I 
rounded  shape,  by  the  absence  of  all  impulse  on  coughing,  and,  especially,  by 
the  cord  being  felt  free  and  clear  above  them,  and  the  inguinal  canal  unoccupied. 
d.  Hccmatocele  of  the  Tunica  Vayincdis.  Here  the  cause  of  the  swelling,  its  \ 
oval  shape,  opacity,  solid  feel,  the  absence  of  impulse  on  coughing,  and  |j 
the  defined  characters  of  the  cord,  will  enable  the  Surgeon  to  make  the  2j 
diagnosis. 

Tx’eatment. — When  inguinal  hernia  is  reducible,  the  rupture  must  be  kept 
up  by  a well-made  truss,  the  pad  of  which,  of  an  oval  shape,  should  press  not 
only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal.  It  is  in  i 
this  form  of  hernia  that  the  various  operations  for  the  radical  cure  are  most 
applicable.  When  it  is  irreducible,  and  of  large  size,  nothing  can  be  done 
beyond  supporting  it  in  a bag-truss. 

Operation. — When  the  hernia  is  strangulated,  if  the  taxis  properly  employed 
in  the  direction  of  the  canal  have  failed,  the  operation  must  be  perfonned  in 
the  following  Avay.  The  bladder  having  been  emptied  and  the  pubes  shaved, 
the  patient  should  be  brought  to  the  edge  of  the  bed  ; and  the  Surgeon,  I 
standing  between  his  legs,  and  having  the  skin  covering  the  external  rmg  well  j 
pinched  up,  dWides  the  fold  in  the  usual  Avay,  by  an  incision  two  inches  in  j 
length,  commencing  about  half  an  inch  above  the  external  abdominal  ring,  i 
Should  any  spouting  vessel,  as  the  external  pudic,  be  dhn'ded  in  this  incision, 
it  had  better  be  ligatured.  The  Surgeon  then  proceeds  with  the  section  j 
through  the  subcutaneous  structures  ; he  Avill,  in  many  cases,  find  the  superficial 
fascia  considerably  thickened,  particularly  if  the  patient  have  long  worn  a truss.  ; 
He  divides  this  structure  in  the  line  of  the  external  incision,  and  then  exposes  j 
the  intercolumnar  fascia,  Avhich  will  also  generally  be  found  thickened,  and 
incorporated  with  the  superficial  fascia.  In  many  cases,  the  intercolumnar  i 

fibres  Avill  be  found  condensed  into  a thick  and  broad  fillet,  which  limits  the  , ) 
finther  extension  of  the  ring,  and  produces  an  evident  constriction  upon  the  ! i 
neck  of  a large  inguinal  hernia.  An  opening  should  be  careftilly  made  into  > 
this  fascia,  a grooved  director  passed  under  the  edge  of  the  ring,  and  this  slit  i 

up.  In  some  cases,  though  but  very  rarely,  it  Avill  noAV  be  found  that  the  hernia  li 

may  be  reduced,  its  strangulation  depending  on  the  constriction  of  the  margins  f 

of  this  aperture  ; most  commonly,  hoAvever,  the  stricture  is  situated  deeper  than  4 

this.  The  cremasteric  fascia,  Avhich  is  generally  considerably  thickened,  is  now  ? 

exposed,  Avhen  its  fibres  will  be  found  to  form  a kind  of  reticulated  mesh  OAcr  f 

the  hernial  tumour.  This  structure  must  be  carefully  divided  upon  a director.  i 

when  the  transA’orsalis  fascia  and  subserous  areolar  tissue,  ov  fascia  propna,  will  1 1 
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lie  laid  bare.  This  structure  is  usually  thickened  and  vascular,  and  not  uiifre- 
([ueutly  the  stricture  apjicai’s  to  he  situated  in  it,  or  in  a kind  of  condensed  ring* 
formed  hy  the  incorjioration  of  it  with  the  meshes  of  the  cremaster.  If  it  be 
found,  after  the  division  of  these  fascim,  that  the  hernia  can  he  reduced,  it  would 
of  course  he  unnecessary  to  lay  open  the  sac  ; and  the  patient’s  chance  of 
recovery  will  he  considerably  enhanced,  more  particularly  if  the  operation  be 
performed  for  an  old  scrotal  hernia  of  large  size,  by  not  doing  so.  If,  however, 
as  will  happen  in  the  majority  of  instances  in  inguinal  hernia,  it  he  found  that 
the  stricture  is  in  the  neck  of  the  sac  itself,  occasioned  hy  a condensation, 
constriction,  and  puckering  of  it,  the  sac  must  be  carefully  opened  at  its 
anterior  part,  the  finger  introduced,  and  the  stricture  divided  from  within,  by 
pressing  the  finger-nail  under  it,  and  cautiously  sliding  the  hernia-knife  along 
this.  It  is  an  established  rule  in  surgery,  that  this  division  should  he  effected 
in  a direction  immediately  upAvards,  so  that  it  may  lie  parallel  with  the 
epigastric  vessels,  Avhether  it  he  situated  upon  the  inner  or  outer  side  of  these. 
It  is  true  that,  if  the  Surgeon  could  he  sure  that  he  had  to  do  Avith  an  oblique 
inguinal  hernia,  he  might  safely  divide  the  stricture  outAA^ards  ; or,  if  he  Avere 
certain  that  the  protrusion  A\*as  of  the  direct  kind,  he  might  make  the  section 
iiiAvards  ; hut,  as  it  commonly  happens  that  he  cannot  determine  Avith  absolute 
certainty  upon  Avhich  variety  of  hernia  he  is  operating,  he  adopts  the  safer  plan 
recommended  by  Sir  A.  Cooper  and  Sir  W.  LaAvrence,  of  cutting  upAvards  from 
the  middle  of  the  ring  parallel  to  the  epigastric  vessels.  After  the  hernia 
has  been  reduced  the  ring  may  he  closed  in  proper  cases,  as  already  described 
(p.  7G9). 

The  Seat  of  Stricture  in  inguinal  hernia  Avill  thus  he  seen  to  differ  in 
different  cases  ; and  in  some  instances  it  exists  in  tAVO  situations.  I think  it 
most  commonly  occurs  in  the  neck  of  the  sac,  OAving  to  contraction  and  elonga- 
tion of  it,  Avith  condensation  of  the  suhserous  areolar  tissue  l}dng  immediately 
upon  it.  In  other  cases,  though  much  more  rarely,  it  seems  to  he  formed  by  a 
thickening  of  the  transA’ersalis  fascia  in  the  inner  ring,  but  altogether  outside 
the  sac.  Occasionally  it  is  met  Avith  in  some  part  of  the  canal,  at  the  loAver 
edge  of  the  internal  oblique,  but  much  more  frequently  at  the  external  abdominal 
ring.  In  many  cases  there  is  very  tight  constriction  in  this  situation,  as  well 
as  in  the  deeper  portions  of  the  canal,  or  at  the  inner  ring  ; hence,  after  th^ 
divi.sion  of  any  stricture  at  the  external  abdominal  ring,  the  deeper  portions  of 
the  canal  should  alAA'ays  be  carefully  examined  before  any  attempt  is  made  to 
put  the  heniia  back. 

The  operation  for  an  Tncomiiilete  Tngiimcil  Hernia  requires  to  be  conducted  in 
the  same  way  as  that  which  has  just  been  described,  except  that  the  incision 
need  not  be  quite  so  long,  and  should  not  extend  beyond  the  external  ring. 
.Vfter  this  has  been  laid  open,  and  the  tendon  of  the  external  oblique  slit  up, 
a flat  director  must  be  passed  under  the  loAver  edge  of  the  internal  oblique, 
which  must  lie  carefully  divided  ; should  the  stricture  not  be  relieved  in  this 
way,  and  the  sac  rciiuirc  to  be  laid  open,  the  deej)  section  must  be  made  in  the 
same  Avay  and  in  the  same  direction  as  has  already  been  described. 

In  Inguinal  Hernias,  containing  either  the  Caecnm,  the  Sigmoid 
Flexure  of  the  Colon,  or  the  Urinary  Bladder,  the  protruded  viscera  arc 
"Illy  partially  covered  by  peritoneum  ; hence,  in  operating  upon  such  hernim, 
when  strangulated,  care  niii.st  be  taken  that  the  contents  be  not  Avouiidcd,  Avhich 
is  apt  to  occur  if  the  Surgeon  divide  the  parts  Avithout  due  caution,  not  sus- 


8i2 


SPECIAL  JIERNLE. 


jiectino-  liimsclf  to  liave  reached  the  iieij^libourhood  of  tlie  visciis,  Imt  believing; 
that  he  has  met  witli  a sac  which  does  not  exist.  As  the  })rotruded  parts  are 
generally  adherent  in  these  cases,  the  Surgeon  must  content  himself  with  leav- 
ing them  unreduced  after  the  division  of  the  stricture ; in  such  circumstances, 
it  has  happened  that  the  protrusion  is  ultimately  drawn  back  into  the  abdomen 
by  some  natural  action  of  the  parts. 

Operations  for  strangulated  inguinal  hernia  arc  required  during  a greater 
range  of  ages  than  those  for  any  other  kind  of  ])rotrusion.  I have  operated 
successfnlly  for  congenital  hernia  in  infants  less  than  six  weeks  old,  and  for 
ordinary  oblique  inguinal  hernia  at  seven  weeks  and  at  four  months  of  age ; 
and  the  operation  has  been  done  on  centenarians.  When  small  and  recent, 
the  protrusion  usually  consists  of  intestine  only  ; when  large,  it  commonly 
contains  omentum  as  well  The  treatment  of  these  contents,  and  the  after- 
management of  the  case,  must  be  conducted  in  accordance  with  the  rules  laid 
down  at  p.  787  et  seq.,  Yol.  II. 

Hernia  in  the  Tunica  Vaginalis  : Congenital  Hernia. — In  this  case 
the  hernia  descends  by  the  unobliterated  processus  ’S'aginalis  of  the  peri- 
toneum inside  the  tunica  vaginalis,  which  constitutes  its  sac.  It  is  always 
oblique,  and  takes  the  course  of  the  spermatic  cord,  most  commonly  descend- 
ing into  the  scrotum,  but  sometimes  lying  within  the  canal,  out  of  which 
perhaps  the  testis  has  imperfectly  passed.  This  hernia  differs  from  an  ordi- 
nary oblique  hernia  in  the  absence  of  a peritoneal  sac 
of  new  formation,  the  protruded  parts  lying  in  the 
tunica  vaginalis  in  contact  with  the  testicle  (Fig.  70G). 
The  great  peculiarity,  indeed,  of  this  hernia,  consists 
in,  its  descending  along  the  canal  left  open  by  the 
descent  of  the  testis.  In  the  foetus  the  testis  originally 
lies  below  the  kidney,  and,  as  it  descends  in  the  later 
months  of  intra-uterine  life- into  the  inguinal  canal 
and  scrotum,  it  pulls  down  a prolongation  of  the  peri- 
toneum, exactly  resembling  a hernial  sac.  In  addition 
to  this  defective  closure  of  the  vaginal  process  of  the 
peritoneum,  there  is  another  anatomical  condition 
which  tends  to  the  formation  of  a congenital  inguinal 
hernia — viz.,  an  abnormally  long  mesentery.  This, 
unlike  the  open  peritoneal  process,  is  not  necessary  to 
the  formation  of  the  hernia,  but  when  existing  it  is  a material  factor  in  its 
production,  and  is  attended  by  this  serious  inconveuieuce,  that  it  is  an  obstacle 
to.  the  radical  cure  of  the  hernia  by  the  closure  of  the  open  funicular  process 
of  peritoneum  by  the  pressure  of  a truss. 

That  prolongation  of  the  peritoneum  which  is  carried  down  around  the  testis 
in  its  descent,  may  be  divided  into  two  portions,  the  funicular  and  the  testi- 
cular. The  funicular  is  that  which  corresponds  to  the  cord,  extending  from 
the  internal  ring  to  the  scrotum  ; the  tesiicular  is  that  which  becomes  the 
tunica  A'aginalis.  A congenital  hernia  occurs  in  consequence  of  the  funicular 
prolongation  not  becoming,  as  in  the  normal  condition,  converted  into  a fil«* 
mentous  fibro-cellular  tissue,  but  remaining  pervious,  and  thus  serving  as  a 
medium  of  communication  between  the  general  cavity  of  the  peritoneuni  am 
the  tunica  vaginalis ; and  along  the  open  channel  thus  left  the  congenital  hernia 
descends. 


‘ Fii^.  TtKi. — Congenital 
Hernia. 


IIERJIA  IX  THE  TUXICsi  TAG IX A LIS. 


813 


Flernia  in  the  tunica  vaginalis,  though  usually  called  “congenital,  is  rarely 
so  in  reality ; the  tendency  is  congenital,  but  the  disease  is  not.  It  not  unfre- 
quently  happens,  it  is  true,  that  these  herniaj  show  themselves  early  in  life,  in 
infants  a few  weeks  or  months  old  ; though  even  at  these  ages  the  funicular 
prolongation  of  the  ])eritonenni  maybe  so  completely  occluded,  that  the  hernia 
which  occui’s  is  of  an  ordinary  oblique  character.  Not  unli’cqncntly,  however, 
the  hernia  does  not  take  place  until  a considerably  later  period  of  life  than  this, 
and  may  suddenly  happen  in  the  adult ; thus  Velpeau  relates  instances  in  which 
it  occurred  for  the  first  time  between  the  ages  of  eighteen  and  twenty-five.  I 
have  operated  in  a case  on  a man  thirty-five  years  of  ago,  in  whom  this  kind  of 
hernia  occurred  for  the  first  time  when  he  was  twelve  years  old ; and  some  years 
ago  ill  a case  at  the  Hospital,  on  a man  about  fifty,  in  whom,  on  the  most  careful 
inquiiy,  it  would  appear  that  the  protrusion  had  not  shown  itself  until  he 
was  about  thirty  years  of  age.  The  explanation  of  these  cases  is  that  the 
funicular  portion  is  only  partially  closed  or  contracted,  and  that,  under  a 
sudden  effort,  the  septum  is  broken  through,  and  thus  a knuckle  of  gut  falls 
into  the  tunica  vaginalis. 

Signs  and  Diagnosis. — The  signs  of  hernia  in  the  tunica  vaginalis  closely  re- 
semble those  of  the  ordinary  oblique  ; most  commonly,  however,  if  scrotal,  the 
tumour  is  much  rounded,  and  the  neck  feels  narrow  and  constricted.  The 
testis,  also,  cannot  be  felt  distinct  and  separate  from  the  tumour,  but  is  sur- 
rounded by,  and,  as  it  were,  buried  in  the  substance  of  the  hernia,  through 
which  it  may  sometimes  be  felt  at  the  lower  and  back  pait  of  the  scrotum.  In 
an  ordinary  inguinal  hernia,  the  tenser  the  sac  the  more  clearly  is  the  testicle 
seen  and  felt  outside  it.  In  a congenital  hernia,  if  the  sac  is  tense  the  testicle 
cannot  be  felt  at  all.  On  inquiry,  also,  it  will  usually  be  found  either  that  the 
hernia  has  existed  in  childhood,  or  that  the  testis  is  still  in  the  canal,  or  has 
descended  later  than  usual.  A hernia  of  the  tunica  vaginalis  may  be  associated 
with  a congenital  hydrocele.  In  these  cases,  after  the  fluid  has  been  returned 
into  the  peritoneal  cavity  by  directing  the  patient  to  lie  on  his  back,  and 
raising  the  scrotum,  the  portion  of  protruded  gut  may  be  felt  and  reeognized 
by  its  gurgle  and  upward  slip  when  reduced.  This  hernia  may  be  associated 
with  the  testis,  either  undescended  or  lying  at  the  external  abdominal  ring.  In 
the  first  case,  the  hernia  is,  of  course,  incomplete  ; in  the  second,  it  is  scrotal. 
When  incomplete,  the  diagnosis  may  be  made  by  feeling  a soft  swelling  Avitli 
the  ordinary  heniial  signs  above  the  small  and  hardened  testis. 

When  symptoms  of  strangulated  hernia  occur  in  a person  in  whom  the  testes 
have  not  descended  into  the  scrotum,  very  gi*eat  difficulty  may  be  experienced  in 
effecting  an  exact  diagnosis.  In  such  cases  as  these,  an  oblong  or  rounded 
tumour,  tense  and  painful,  will  be  found  to  occupy  the  inguinal  canal,  not  passing 
beyond  the  external  ring,  with  some  abdominal  tenderness,  and  possibly  nausea 
and  constipation.  The  question  hero  arises  as  to  the  nature  of  this  tumour. 
Is  it  simply  an  inflamed  undescended  testis ; or  is  it  an  undescended  testis, 
inflamed  or  not,  as  the  case  may  be,  having  a knuckle  or  loop  of  strangulated 
intestine  lying  Ixihind  it  ? 

When  the  tumour  consists  simply  of  an  inflamed  undescended  testis,  the 
pJiin  will  1)0  of  that  peculiar  character  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  strangulation,  however  simulated  for  a time,  will 
not  be  pei-sistently  prc.sent.  The  following  ca.se  is  a good  illustration  of  this 
condition.  A man,  aged  about  forty,  said  to  be  labouring  under  stram>-ulated 
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hernia,  was  sent  ii])  from  the  country  for  opei-ation.  On  l)eiiif,^  called  to  him 
1 found  the  honse-surgeon  attempting  the  reduction  of  the  tiimonr  in  the  hot 
hath  ; hut  as  soon  as  1 felt  the  swelling,  I was  convinced,  from  its  hard,  solid' 
mid  irregular  feel,  that  it  was  not  a hernia.  On  inquiring  into  the  hishny  of 
the  case,  it  appeared  that  the  jiatient  had  for  the  last  two  days  suffered  from 
occasional  vomiting,  and  had  been  constipated  ; that  the  tumour  in  the  groin 
had  not  appeared  suddenly,  though  it  had  enlarged  with  great  rapidity  ; that 
it  Avas  excessively  painful ; and  that  he  had  always  Avorn  a truss  for  a supposed 
rupture  on  that  side,  until  the  last  few  weeks,  when,  in  consequence  of  the 
instrument  breaking,  he  had  discontinued  it.  On  examining  the  groin  care- 
fully, a tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal ; 
it  was  tender  to  the  touch,  hard,  and  irregular  at  the  upper  and  outer  part, 
but  somewhat  soft  and  fluctuating  below  ; Avhen  the  Anger  Avas  passed  into 
the  external  ring,  the  outline  of  the  tumour  could  be  A'ery  distinctly  felt  in  the 
canal.  There  Avas  no  impulse  in  it  on  coughing,  but  some  abdominal  tender- 
ness on  that  side.  The  right  testis  AA^as  not  in  the  scrotum.  I ordered  the 
man  to  be  bled,  the  tumour  to  be  leeched,  and  salines  administered  : undei- 
this  treatment  the  case  did  well.  When  a knuckle  of  strangulated  intestine  lies 
behind  and  above  the  testis,  still  retained  above  the  external  ring,  the  symp- 
toms of  strangulation  will  be  violent  and  persistent ; and  this,  even  though 
the  tumour  present  but  little  the  feel  or  the  ordinary  character  of  a hernia. 
In  fact,  in  such  a case,  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  tuinoiu’.  In  a case  of  this  kind  to 
which  I was  called,  there  could  be  felt  behind  and  above  an  inflamed  and 
swollen  testicle,  which  lay  at  the  external  abdominal  ring,  a small,  hard,  round 
tumour  in  the  upper  portion  of  the  canal.  As  symptoms  of  strangulation  were 
urgent,  this  Avas  cut  down  upon,  the  anterior  wall  of  the  canal  was  incised,  and 
the  tunica  vaginalis,  much  distended  with  fluid,  was  laid  open,  AA'hen  a small 
knuckle  of  intestine  was  found  lying  at  its  upper  part,  Amry  tightly  constricted 
by  the  inner  ring.  But  in  other  cases  the  diagnosis  is  not  so  easy  ; the  Avhole 
tumour  lying  in  the  canal  feels  smooth,  elastic,  and  uniform,  so  that  no  manual 
examination  can  enable  the  Surgeon  to  say  with  certainty  whether  the  tumour 
is  an  inflamed  testis  surrounded  by  fluid  in  a distended  tunica  vaginalis,  or 
whether  there  is  a loop  of  intestine  lying  above  an  undescended  testis.  In 
such  cases  as  these,  however,  the  Surgeon  is  guided  in  the  course  he  should 
adopt  by  the  symptoms.  If  these  indicate  strangulation  of  intestine,  and 
persist  after  a reasonable  time  has  been  consumed  in  the  application  of  leeches 
and  hot  fomentations,  he  should,  without  further  delay,  cut  down  on  the  tumour 
aiid  examine  its  nature.  If  it  be  hernial  in  part,  the  internal  ring  will  require 
dmsion,  the  intestine  must  be  reduced,  and  the  testis  put  back  in  the  canal. 

Treatment. — The  treatment  of  congenital  hernia  consists  in  the  reduction 
of  the  tumour,  and  the  application  of  a proper  truss,  the  pad  of  Avhich  should 
compress  the  Avhole  length  of  the  inguinal  canal.  In  children,  a radical  cure 
may  be  efPcctcd  in  this  Avay  ; but,  in  order  to  accomplish  this  desirable  result, 
the  truss  inust  be  Avorn  for  several  years.  The  application  of  a truss  Avith  an 
air-pad  Avill  in  many  instances  be  found  especially  useful,  as  it  ajqAlies  itself 
Avith  greater  exactness  than  an  ordinary  incompressible  one.  In  applying  tlie 
truss,  care  must  be  taken  not  to  compress  the  testis  if  undescended.  In  order 
to  avoid  tliis,  the  loAver  end  of  the  pad  may  be  cut  out  so  as  to  be  concaA'C,  and 
thus  press  down  the  testis  AA'hile  it  supports  the  hernia. 
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'When  stmiijjulated,  coiijxenital  liernia  docs  not  coniinunly  admit  of  reduc- 
tion, and  thus  necessarily  renders  an  operation  imperative.  The  procedure  is 
more  commonly  required  for  this  kind  of  hernia  in  adults  than  in  mlants. 
The  operation  is  the  same  as  that  for  oblique  inguinal  hernia,  but  the  parts 
concerned  are  usually  thinner,  the  tunica  vaginalis  serving  for  a sac  ; liencc 
more  caution  than  usual  is  required  in  these  cases.  The  sac  commonly  con- 
tains a large  quantity  of  fluid,  usually  clear,  but  often  dark  in  colour,  there 
being,  in  fact,  a hydrocele  conjoined  with  the  hernia.  The  stricture  Avill  always 
be  found  in  the  neck  of  the  sac,  at  which  point  it  is  often  constricted  by  a 
i?harp  narrow  ring ; hence  it  is  useless  in  these  cases  to  endeavour  to  relieve 
the  strangulation,  without  laying  open  the  sac  and  dividing  its  neck  from 
within.  The  stricture,  in  fact,  appears  to  be  formed  by  the  imperfect  contrac- 
tion of  that  portion  of  the  funicular  prolongation  of  the  peritoneum,  which 
normally  becomes  obliterated  before  birth,  and  establishes  the  separation 
between  the  two  serous  sacs  of  the  tunica  vaginalis  and  of  the  peritoneum. 
As  the  congenital  hernia  is  always  external  to  the  epigastric  vessels,  the  section 
of  the  stricture  may  be  done  with  perfect  safety  in  a direction  upwards  and 
outwards,  though,  if  the  Simgeon  should  have  any  doubt  as  to  the  exact  nature 
of  the  case,  it  will  be  better  to  divide  the  stricture  directly  upwards.  The 
reduction  of  the  contents  of  the  hernia  may  in  the  adult  be  prevented  by 
adhesions  in  the  neck  of  the  sac,  or  between  them  and  the  testis.  I have 
found  both  the  gut  and  omentum  closely  incorporated  with  this  organ,  and 
requiring  some  nice  dissection  to  separate  them.  In  operating  upon  infants 
of  a very  tender  age,  much  caution  will  necessarily  be  demanded,  on  account 
(;f  the  tenuity  of  the  coverings,  their  tension,  and  the  small  size  of  the  aper- 
tures. The  narrow  ring  forming  the  stricture  may  often  in  these  cases  l)e 
ruptured  by  passing  a director  under  it  and  stretching  it,  and  the  use  of  the 
knife  is  thus  avoided.  The  testis,  as  well  as  the  spermatic  cord,  the  veins  of 
which  are  excessively  turgid,  come  into  view,  and  will 
usually  be  found  much  congested,  and  of  a black  or 
bluish-black  colour’. 

A species  of  congenital  hernia  has  been  met  rvith  in 
the  female,  especially  in  children,  in  which  the  protru- 
sion takes  place  into  the  canal  of  Nuck,  which  invests 
the  round  ligament.  In  one  instance,  I have  seen  a 
double  inguinal  hernia  in  a girl  of  five  years  old.  It 
is  of  extremely  rare  occurrence,  and  requires  the  same 
treatment  as  the  corresponding  disease  in  the  male. 

Ency.sted  Hernia  of  the  Tunica  Vaginalis,  or 
In  FANTILE  Hernia,  as  it  has  been  somewhat  absurdly 
termed,  occurs  in  those  cases  in  which  the  funicular  Fig.  TOT.-iuftmtiic  rieniiii. 
portion  of  the  tunica  vaginalis  is  partly  obstructed  by  a 
septum,  or  l)y  being  converted  into  filamentous  tissue,  but  in  such  a way  as  to 
leave  a ])Ouch  above,  wliicli  is  protruded  down  beliiiid  or  into  the  tunica  vaginalis, 
• so  that  it  lies  behind  this  cavity  (Fig.  797).  There  arc  no  characters  by  whicli 
the  encysted  can  be  distinguished  from  the  ordinary  congenital  hernia,  if  it 
should  become  strangulated,  it  must  be  borne  in  mind  that  during  the  opera- 
‘ tion  the  tunica  vaginalis  will  first  be  opened  ; no  hernia  will  be  seen  here,  but 
the  tumour  lies  behind  this  sac,  and  requires  to  be  dissected  into  through  the 
double  serous  layer  of  which  it  is  comi)oscd.  The  stricture  will  probably  be  iu 
the  neck,  and  requires  to  be  divided  in  the  usual  way. 
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FEMORAL  HERNIA. 

l>y  Femoral  Hernia  is  meant  a jirotrusioii  that  escapes  under  Poinjart’s 
lig-ament,  and  enters  the  slieath  of  the  vessels  internally  to  the  femoral  vein 
This  hernia  passes  down  to  the  innermost  compartment  of  the  sheath,  whioli 
is  occupied  by  tat  and  lymphatics,  and  usually  contains  a ^land  or  two.  It 
passes  first  of  all  through  the  crural  ring,  where  it  has  Climbernat’s  ligainent 
to  its  inner  side  ; the  septum  which  separates  the  femoral  vein  from  the  inner 
compartment  of  the  sheath  of  the  vessels,  to  its  outer  aspect ; Poupart’s  Ijcra- 
ment  in  front ; and  the  bone  behind  (Pig.  798).  After  passing  throimh  the 


Fig.  798.— 1.  Femoral  Artery  ; 2.  Femoral  Vein  : 3.  Innermost  Compartment  of  the  Sheath  of  the  Vessels, 
into  which  a small  Hernia  is  protruding ; 4.  Saphena  Vein.  ' 


crural  ring,  it  enters  the  crural  canal,  which  extends  for  about  half  an  inch 
down  the  thigh  in  front  of  the  pectineus  muscle,  and  is  covered  by  the  iliac  pro- 
longation of  the  fascia  lata.  As  it  a2Dproaches  the  lower  corner  of  the  saphen- 
ous opening  where  the  canal  terminates,  it  jiasses  under  the  falciform  jirocess 
of  the  fascia  lata,  and  out  upon  the  thigh  through  the  saphenous  aperture ; 
here  it  ex^iands,  becomes  rounded,  and  has  a tendency  to  turn  upwards  over 
Poupart’s  ligament  (Fig.  799),  lying  in  this  way  njion  the  iliac  region,  and 
sometimes  even  ascending  to  some  distance  upon  the  anterior  abdominal  wall. 
In  the  descent  of  the  hernia  through  this  course,  it  first  of  all  pushes  before  it 
the  peritoneal  sac,  and  then  receives  an  investment  of  the  snbserous  areolar 
tissue — the  septum  crurale,  a mass  of  dense  areolar  tissue,  containing  fat 
and  lymphatics,  occujdying  the  crural  ring.  This  septum  often  becomes  in- 
corporated and  matted  with  the  contiguous  portion  of  the  sheath,  thus  con- 
stituting the  fascia  propria  of  this  hernia,  which  is  commonly  thickened, 
laminated,  and  of  an  opaque  fatty  structure,  like  omentum.  As  the  hernia 
continues  to  descend,  it  comes  into  relation  with  the  cribrifomi  fascia,  which 
occupies  the  saphenous  ojiening  ; and,  lastly,  it  pushes  before  it  the  integu- 
mental  structures. 

As  the  tumour  descends  through  this  course,  it  necessarily  comes  into  re- 
lation with  very  important  parts  (Fig.  800).  Thus  it  is  separated  from  the 
femoral  vein  solely  by  the  septum  of  the  sheath  of  the  vessels.  It  has  the 
epigastric  artery  above  and  to  its  outer  side;  and  the  spermatic  cord  in  the  male, 
or  the  round  ligament  in  the  female,  almost  immediately  above  it.  The  obturator 
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artery,  ■when  arising  in  the  normal  manner  from  the  internal  iliac,  does  not  come 
into  relation  with  the  neck  of  the  sac  ; bnt  when  it  takes  its  origin,  as  it  not 
nnfrequently  does,  from  the  external  iliac,  the  epigsistric,  or  the  common  femoral, 
it  may  have  important  relations  to  this  part  of  the  hernia.  Most  commonly, 
in  these  circumstances,  it  passes  to  the  iliac  or  outer  side  of  the  neck,  hut 
occasionally  it  winds  round  its  inner  or  pubic  side,  coming  into  close  relation 
with  it ; and  then,  as  will  immediately  be  mentioned,  it  may  be  in  considerable 
danger  during  the  operation.  The  combination,  however,  of  this  particular 
variety  of  the  obtimitor  artery  and  femoral  hernia,  is  a very  uncommon  occur- 


Fig.  800.— 1.  Femoral  Hernia : 2.  Femoral  Vein  : 3.  Femoral  Artery,  giving  off,  4,  Common  Trunk  of 
Epigastric  and  Obturator  Arteries,  and  5,  Epigastric  Artery  : 6.  Spermatic  Cord. 


’ence  ; because,  in  the  first  place,  this  internal  distribution  of  the  artery  is 
’are  ; and  when  it  does  occur,  as  it  usually  passes  directly  over  that  portion  of 
\ he  crural  ring  through  Avhich  the  sac  would  protrude,  it  necessarily  strengthens 
^ his,  and  so  diminishes  the  chance  of  rupture. 

Contents. — The  contents  of  a femoral  hernia  are  usually  intestinal,  and 
. nost  commonly  consist  of  a portion  of  the  ileum.  Occasionally  omentum  is 
ontained  within  the  sac,  but  seldom  in  large  quantity.  I have,  however, 
everal  times  had  occasion  to  operate  in  cases  of  old  femoral  hernia,  in  which 
t became  necessary  to  remove  large  portions  of  adherent  omentum  ; in  one, 
en  and  a half  ounces,  and  in  another  about  seven.  In  each  case  there  Avas 
small  knuckle  of  intestine  strangulated  behind  the  omentum.  The  ovaries, 
'"allopian  tubes,  &c.,  have  been  known  to  be  strangulated  in  this  variety  of 


ernia. 

Signs. — The  signs  of  femoral  hernia  are  usually  well  marked.  They  consist 
f a tolerably  firm,  tense,  and  unyielding  tumour,  of  a rounded  shape, 
ituated  in  the  groin,  to  the  inner  side  of  the  femoral  vessels,  and  to  the  outer 
ide  of  the  spine  of  the  pubes,  having  its  neck  under  Poupart’s  ligament, 
hough,  as  it  increases  in  size,  its  base  is  turned  above  that  structure  ; 
ometimes,  though  rarely,  it  passes  downwards  upon  the  thigh.  Its  size  varies 
onsidenibly  ; most  commonly  it  is  not  larger  than  a walnut  or  a pigeon’s  egg, 
nd  then  is  deeply  seated  in  the  angle  betAveen  the  body  of  the  pubes  and  the 

VOb.  II.  3 Q 


8i8 


SPECIAL  llERNI/E. 


femoral  vessels  ; but  occasionally  it  may  attain  a considerable  bulk,  as  large  as 
the  fist  or  a French  roll.  When  large,  this  hernia  rises  up  above  Poupart’s 
ligament,  and  extends  outwards  in  a direction  parallel  to  it,  so  that  it 
assumes  an  elongated  shape ; it  is  then  usually  somewhat  -doughy  and  soft, 
even  when  strangulated  : very  difiereut  from  the  excessively  tense  feel  that  it 
has  Avhen  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  mouth 
will  be  the  widest  part  of  the  sac  ; but,  as  Hesselbach  has  observed,  if  the 
fascia  iliaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  formed.  Should  an  operation  ever  be  required  in  such 
circumstances,  it  must  be  borne  in  mind  that  the  circumflex  ilii  artery  may  be 
in  some  danger. 

As  a femoral  hernia  passes  out  through  the  crural  ring,  it  comes  into  very 
close  relation  to  the  femoral  vein,  being  separated  from  the  vessel  merely  by 
the  septum,  which  divides  the  inner  from  the  middle  compartment  of  the 
femoral  sheath.  Were  it  not  for  this  septum,  as  Rdser  has  observed,  the 
femoral  vein  would  be  compressed  by  the  tense  hernial  tumour  protruded 
between  it  and  Gimbernat’s  ligament,  and  the  inevitable  consequence  would 
be  oedema  of  the  whole  lower  extremity.  As  the  hernia  pushes  down  in  the 
track  of  the  crural  canal,  it  can  make  no  impression  on  the  inner  or  on 
the  posterior  wall  of  the  canal — both  of  which  are  unyielding  ; but,  pushing 
the  anterior  wall  upwards,  it  drags  upon  the  septum  on  the  other  side  of  the 
neck  of  the  sac,  renders  this  tense,  and  thus  saves  the  femoral  vein  from, 
compression. 

Diagnosis. — The  diagnosis  of  femoral  hernia  is  not  always  easy.  When  the 
hernia  is  large,  and  more  particularly  when  it  rises  up  above  Poupart’s  liga- 
ment, which  some  hernise,  even  of  very  moderate  size,  are  apt  to  do,  it  might 
at  first  be  mistaken  for  an  inguinal  rupture.  The  diagnosis,  however,  may 
usually  be  effected  by  ascertaining  the  relation  that  the  neck  of  the  sac  has  to 
Poupart’s  ligament,  the  inguinal  hernia  being  situated  above,  the  femoral  below 
this  cord.  When,  however,  a small  femoral  hernia  in  a fat  man  rises  upwards, 
so  as  to  lie  over  Poupart’s  ligament,  it  resembles  very  closely  an  incomplete 
inguinal  hernia  ; but  its  characters  may  be  determined  by  the  passage  of  the 
finger  up  the  inguinal-  canal,  which  will  be  found  to  be  fi’ee,  and  the  hernia 
can  be  felt  only  through  its  posterior  and  inferior  wall.  In  the  female  the 
finger  cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  will  descend  into 
the  labium,  and  may  thus  be  recognized  from  the  femoral,  which  lies  in  the 
upper  and  inner  part  of  the  thigh.  In  both  sexes  the  relations  of  the  neck  of 
the  sac  to  the  spinous  process  of  the  pubes,  which  can  always  be  felt  in  the 
fattest  subjects,  are  most  important  in  a diagnostic  point  of  view.  In  femoral 
hernia  the  spine  is  to  the  inner,  in  inguinal  hernia  to  the  outer  side  of  the 
protrusion  ; and,  should  a patient  happen  to  be  the  subject  of  both  inguinal 
and  femoral  hernia  on  the  same  side,  the  spine  would  be  felt  between  the  two. 
After  reducing  a femoral  hernia,  the  finger  can  sometimes  be  pushed  into  the 
inferior  aperture  of  the  crural  canal,  when  the  situation  and  sharp  outline  of 
the  falciform  process  will  determine  the  nature  of  the  opening  through  which 
the  protrusion  has  occurred. 

The  diseases  occm’riug  in  the  groin,  with  which  femoral  hernia  may  most 
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readily  be  confounded,  are — 1.  Enlarged  Lymphatic  in  this  situation. 

From  these  it  may  be  distinguished  by  the  absence  of  impulse  in  the  glandular 
tumour,  and  by  the  simultaneous  enlargement  of  several  glands.  A small 
strangulated  hernia  may,  however,  co-exist  with  these  ; being  subjacent  to,  and 
covered  in  by  them.  AYhen  this  is  the  case,  and  the  local  signs  of  hernia  are 
obscure,  whilst  the  symptoms  of  strangulation  continue,  an  incision  should  be 
made  into  the  part,  and  the  dissection  carefully  carried  through  and  under- 
neath the  glands,  with  the  view  of  determining  whether  the  hernia  exist  or  not. 
'2.  A small  Fatty  Growth  has  been  met  with  in  the  crural  canal,  closely  simu- 
lating a hernia.  The  want  of  impulse  on  coughing,  together  with  the  limited 
and  doughy  character,  of  the  tumour,  will  enable  the  Surgeon  to  distinguish 
it  from  hernia.  3.  Psoas  Abscess  may  point  nearly  in  the  situation  of 
femoral  hernia  : but  generally  it  leaves  the  abdomen  external  to  the  vessels, 
while  a hernia  is  internal.  It  may  be  further  distinguished  by  its  fluctuating 
feel,  by  its  soft  yet  semi-elastic  character,  and  by  the  general  history  of  the 
case.  The  impulse  on  coughing,  which  is  very  distinct  in  the  abscess,  is 
commonly  more  forcible  and  direct  than  that  of  a hernia  ; and  although  the 
punilent  collection  may  in  many  cases  be  squeezed  back  into  the  abdomen 
when  the  patient  lies  down,  yet  it  returns  without  a giu-gle,  and  without  that 
distinct  slip  which  accompanies  the  reduction  of  a hernia.  4.  Varix  of  the 
'Saphena  Vein  is  in  some  danger  of  being  confounded  with  hernia.  It  may, 
however,  be  distinguished  from  this  by  the  impulse  in  it  being  less  distinct 
than  in  hernia,  and  by  the  enlargement  of  the  lower  part  of  the  vein  being 
marked  in  the  varix,  but  not  existing  in  the  rupture. 

Femoral  hernia  most  commonly  occurs  in  women,  and  very  seldom  under 
the  age  of  twenty  ; differing  in  both  these  respects  from  the  inguinal  rupture. 
>Sir  A.  Cooper  states  that  he  had  seen  only  three  cases  under  the  above  age.  It 
very  seldom  becomes  strangulated  at  an  early  period  of  life,  even  when  existing, 

I have  had  a girl  of  nineteen  under  my  care  Avith  femoral  hernia,  in  whom 
’.trangulation  had  already  occuiTed  on  four  occasions  ; reduction,  however, 
ia\dng  been  happily  effected  each  time. 

Treatment. — The  treatment  of  femoral  hernia,  when  it  is  reducible,  must 
■)e  conducted  in  the  ordinary  way  by  the  application  of  a proper  truss.  A 
sure,  however,  is  never,  I believe,  effected  by  the  pressure  of  a pad,  as  some- 
imes  happens  in  inguinal  hernia  ; owing  probably  to  the  rigidity  and  in- 
ompressibility  of  the  tendinous  and  aponeurotic  structures  through  which 
his  rupture  protrudes.  It  is  often  difficult  to  keep  this  form  of  hernia  up 
»y  means  of  a truss.  The  best  instrument  for  this  purpose  is  the  Mocmain 
russ,  which  I have  found  to  succeed  when  all  others  have  failed.  When  the 
emia  is  irreducible,  it  should  be  supported  by  means  of  a truss  with  a concave 
•ad. 

When  a femoral  rupture  is  strangulated,  reduction  should  be  effected  either  by 
$ iixis  or  by  operation  as  S])eedily  as  possible,  gangrene  ensuing  more  rapidly  in 
""■nis  than  in  any  other  form  of  hernia.  In  attempting  taxis,  the  structures 
1 the  groin  should  be  well  relaxed  by  flexing  the  thigh  upon  the  abdomen, 
md  adducting  it,  which  relaxes  the  margin  of  the  saphenous  opening  ; if  it 
0 not  succeed  with  the  assistance  of  the  means  recommended  at  p.  780,  Vol.  II., 
Ae  operation  should  bo  proceeded  with  at  once.  The  operation  for  strangulated 
’moral  hernia  may  be  undertaken  earlier  andAvith  a better  prospect  of  success 
lan  that  for  any  other  form  of  rupture  ; this  is  owing  to  the  stricture  being 
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so  commonly  seated  outside  the  sac,  that  the  operation  usually  admits  of  being 
completed  without  implicating  the  peritoneum.  The  advantage  of  this  mode 
of  procedure  in  femoral  hernia  has  been  fully  pointed  out  by  A.  Key,  Luke, 
and  Gay,  and  is  now  very  generally  recognized  in  practice.  Gay,  more  par- 
ticularly, has  pointed  out  that  the  stricture  may  commonly  be  divided  without 
opening  the  sac,  by  making  a very  limited  incision  on  the  inner  surface  of  the 
neck  of  the  tumour  ; and  he  observes  that  the  operation  undertaken  in  this 
manner  is  little  more  than  the  taxis  with  the  addition  of  a superficial  incision. 
There  is,  however,  this  important  difference  between  a hernia  reduced  by  the 
ordinary  simple  taxis  and  one  returned  by  Petit’s  operation,  that  the  strangu- 
lation in  the  latter  case  has  been  far  tighter,  or  the  operation  would  not  have 
been  necessary,  and  the  consequent  injury  to  the  protruded  parts  is  much  more 
severe. 

The  stiicture  in  femoral  hernia  is  often  found  to  be  occasioned  by  the  pres-  i 
sure  of  the  sharp  edge  of  Gimbernat’s  ligament.  Most  Surgeons  recommend  | 
that  this  should  be  divided,  but  some  advise  that  the  division  should  be  made 
at  the  junction  of  Gimbernat’s  and  Poupart’s  ligaments,  dividing  at  the  same 
time  the  fibres  of  the  superior  cornu  of  the  falciform  border  of  the  saphenous 
opening  which  are  attached  to  Gimbernat’s  ligament,  and  were  first  descriljed 
by  Hey,  under  the  name  of  “ the  femoral  ligament  ” (1803),  Hey,  subsequently 
(1814),  dropped  this  designation,  but  these  fibres  are  still  sometimes  called 
“ Hey’s  ligament,” 

It  is  in  this  situation  that  both  Lawrence  and  Hey  recommended  the  incision  i 
to  be  made.  In  operating  for  femoral  hernia,  I have  certainly  most  frequently 
found  the  stricture  still  to  continue  after  the  division  of  these  ligamentous  \ 
structures,  and  to  be  occasioned  by  the  deep  crural  arch  which  forms  in  many  , i 
cases  a very  distinct  narrow  and  glistening  band  lying  across  the  neck  of  the 
sac  in  the  fascia  propria  of  the  hernia  ; and  I agree  with  the  opinion  expressed  , 
by  Sir  A.  Cooper,  that  the  neck  of  the  sheath  is  tlie  common  seat  of  strangu-  ; i 
lation  in  femoral  hernia.  The  bands  forming  the  deep  crm’al  arch  are  proba-  ; • 
bly  thickened  in  old  hernia  from  the  pressure  of  the  truss  and  the  contents  of  ' ; 
the  sac.  In  order  to  expose  them  it  is  commonly  necessary  to  draw  the  neck  i 
of  the  sac  well  down,  when  they  will  be  seen  deeply  to  indent  and  con-  i 
strict  it.  i 

The  operation  without  opening  the  sac  may  most  conveniently  be  per-  | 
formed  when  the  tumour  is  small,  by  making  an  incision  by  transfixion  along  \ 
the  inner  side  of  its  neck,  and  then  dissecting  through  the  superficial  structures  j 
until  the  fascia  propria  is  brought  into  view  and  carefully  opened,  and  the  sac  j 
exposed.  The  point  of  the  finger  should  then  be  carried  to  the  inner  side  of  | 
this,  well  under  the  fascia  propria.  The  finger-nail  or  flat  director  may  then 
be  insinuated  under  the  sharp  edge  of  Gimbemat’s  ligament,  which,  at  the 
point  of  junction  with  Poupart’s,  may  be  divided  upwards  and  inwards  to  the 
extent  of  a line  or  two  by  means  of  a hernia-knife.  By  this  incision,  not 
only  is  the  edge  of  Gimbernat’s  and  Poupart’s  ligament  divided,  but  also  the 
condensed  and  compressed  fascia  propria  lying  between  the  sac  and  the  iuner 
side  of  the  crural  arch.  The  reduction  may  now  be  attempted,  and  often 
effected  : should  any  obstacle  exist,  the  neck  of  the  sac  must  be  well  dravu 
down  and  exposed,  and  any  transverse  bands  belonging  to  the  deej)  crural  arc  i 
which  may  be  situated  upon  it  dissected  through  with  the  scalpel  and  forceps, 
or  divided  on  a director.  These  bands  are  incorporated  with  tlie  fascia 
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!:  propria  ; and  wlien  they  are  found,  it  is  usually  o^Yin"  to  the  Surgeon  not 
I;  having  exposed  the  neck  of  the  sac  sufficiently  before  passing  his  nail  or  director 
) under  the  stricture.  It  is  owing  to  the  incision  being  confined  to  the  con- 
i' striction  occasioned  by  the  superficial  crural  arch  only,  not  including,  as  it 
; ought  to  do,  the  subjacent  condensed  fiiscia  propria  ; a point  of  very  great 
I practical  importance.  Sometimes  this  condensed  and  constricting  portion  of 
, the  fascia  propria  is  so  closely  incorporated  with  the  neck  of  the  sac,  that  it 

I cannot  be  divided  without  opening  the  latter.  The  operation  performed  in 

!,  this  way,  without  opening  the  sac,  is  certainly  a veiy  simple  procedure  ; and 
I adds  little  if  anything — nothing  more,  in  fact,  than  a simple  incision  through 
i ; superficial  structures — to  the  danger  of  the  patient. 

j If  it  be  thought  desirable  to  open  the  sac,  or  if  it  be  necessary  to  do  so  in 
consequence  of  its  incorporation  with  the  fascia  propria,  the  operation  may 

|)e  perfonned  by  a similar  incision  to  that  above  described,  slightly  extended 
u length,  but  if  the  tumour  be  of  considerable  size  some  Surgeons  prefer  to 

ixpose  it  more  freely  by  an  “1 -shaped  incision,  the  vertical  limb  of  which 

)asses  along  the  inner  side  of  the  sac  and  horizontal  limb  parallel  to  Poupart’s 
igament  and  immediately  below  it.  In  whichever  way  the  first  incision  be 
nade  the  dissection  must  next  be  carried  through  the  superficial  fascia,  and 
he  cribriform  fascia,  when  the  fascia  propria  (crural  sheath  and  septum 
:rurale  fused  together)  will  be  exposed  ; in  some  cases,  especially  if  the  hernia 
)e  a large  one,  this  is  thin,  and  requires  to  be  carefully  slit  up  on  a director, 
[n  many  instances,  however,  it  is  so  dense,  laminated,  and  changed  in  struc- 
:ure,  as  scarcely  to  be  recognized  for  what  it  is.  It  not  unfrequently  happens 
;hat,  after  the  superficial  fascia  has  been  divided,  an  oval,  smooth,  and  firm 
3ody  is  exposed,  which  at  first  looks  like  the  hernial  sac,  or  a lump  of 
)mentum  ; this  is  in  reality  the  fascia  propria,  thickened  by  the  long- 
joutinued  pressure  of  the  truss,  and  congested  perhaps  by  the  attempts  at 
■eduction  ; and  in  the  midst  of  it,  the  sac  will  at  last  be  found,  after  the 
lissection  has  been  carried  through  several  layers  of  this  tissue.  Cysts  con- 
,aining  bloody  seriun  may  occasionally  be  found  in  it,  and  then  the  difficulty  in 
:he  recognition  of  the  structures  is  gi’eatly  increased.  Though  the  mobility 
>f  this  mass,  the  facility  of  tracing  its  neck,  and  the  roundness  of  its  general 
outline,  often  cause  it  to  be  mistaken  for  sac  or  omentum,  it  may  be  dis- 
tinguished from  the  first  by  the  absence  of  the  characteristic  vessels  upon 
ts  surface,  and  from  the  second  by  its  more  rounded,  solid  feel,  and  uniform 
ippearance.  When  the  sac  has  been  reached,  it  must  be  very  carefully  opened, 
:here  being  usually  vei’y  little  if  any  fluid  between  it  and  its  contents  ; the 
inger-nail  must  then  be  passed  under  the  shai’p  edge  of  the  stricture,  which 
should  be  divided  in  a direction  upwards  and  inwards.  The  reason  why  this 
ine  of  incision  is  universally  chosen  by  Surgeons  in  this  country  at  the  present 
lay,  is,  that  it  is  the  only  direction  in  wliich  the  stricture  can  be  divided 
vithout  risk  of  inflicting  serious  in  jui-y  upon  neighbouring  parts.  If  the  section 
3e  made  outwards,  the  femoral  vein  will  be  in  danger  ; if  upwards  and  out- 
vards,  the  epigastric  artery  ; if  directly  upwards,  the  spermatic  cord  : hence 
•he  (mly  direction  is  either  inwards,  or  upwards  and  inwards.  If  the  cut  be 
nade  inward.s,  the  sharp  edge  of  Gimbernat’s  ligament  alone  Avill  be  divided, 
wid  the  crural  arch  not  sufficiently  liberated.  But  if  the  division  be  made 
ipwards  and  inwards,  the  tension  of  the  whole  of  the  arch  lessened  ; the  only 
danger  that  can  occur  from  the  division  of  the  stricture  in  this  direction  is 
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the  very  remote  one  of  the  wound  of  the  obturator  artery,  when  it  takes 
the  anomalous  course  round  the  inside  of  the  neck  of  the  sac.  Guthrie  states 
that  he  has  known  some  of  the  best  Surgeons  in  London  to  lose  patients  by 
hEemorrhagc  after  the  operation  for  femoral  hernia.  This  -accident,  however, 
is  of  extremely  rare  occun-ence,  and  might  in  a great  measure  be  guarded 
against  by  slightly  blunting  the  edge  of  the  hernia-knife  before  dividing  the 
stricture,  so  that  the  tense  fibrous  bands  constituting  the  constriction  would 
yield,  while  the  artery  Avould  probably  escape,  being  pushed  before  the  blunted 
edge.  I have,  however,  more  than  once  seen  blood  well  up  rather  freely  on 
the  division  of  the  stricture  ; but  it  has  ceased  spontaneously,  and  I have 
never  known  it  to  give  any  trouble.  If  the  division  of  the  stricture  be  limited 
to  a line  or  two,  there  will  be  but  little  danger  of  wounding  the  vessel,  even 
when  it  takes  the  abnormal  course. 

The  best  means  of  arresting  the  bleeding  from  a wound  of  an  abnonnal 
obturator  can  hardly  be  said  to  be  certainly  determined.  A.  E.  Barker,  to 
whom  this  accident  happened  in  operating  on  a patient  in  University  College 
Hospital  successfully  arrested  the  haemorrhage  by  pressure,  the  patient  dying 
from  gangrene  of  the  gut  four  days  after.  In  a case  recorded  by  A.  H.  Corley, 
of  the  Jervis  Street  Hospital,  in  Dublin,  the  bleeding  was  very  free,  but  was 
easily  controlled  by  passing  the  fore  finger  into  the  wound  and  grasping  the 
abdominal  wall  between  it  and  the  thmnb.  A curved  needle  was  accordingly 
passed  in  through  the  ring  and  out  immediately  above  Poupart’s  ligament,  and 
a twisted  suture  ajDplied  around  it.  The  haemorrhage  ceased,  and  did  not  recur. 
The  patient  died  from  other  causes,  and  the  'posi-morUm  examination  showed 
the  obturator  arising  from  the  epigastric  and  cut  opposite  the  neck  of  the 
sac.  The  two  ends  had  retracted  one  inch  apart,  the  distal  having  gone  so  far 
in  the  direction  of  the  obturator  foramen  that  any  attempt  to  reach  it  would 
have  been  out  of  the  question.  The  needle  was  found  to  have  passed  imme- 
diately in  front  of  the  proximal  end,  crossing  the  trgck  of  the  artery,  but  not 
actually  including  it  ; yet  the  traction  so  exerted  seems  to  have  been  enough 
to  close  the  vessel,  as  it  was  obliterated  by  a clot.  The  distal  end  contained 
no  clot.  Bartley,  in  the  Annals  of  Anatomy  and  Surgery,  1881,  records  a 
case  in  which  he  successfully  ligatured  the  vessel  after  enlarging  the  wound 
sufficiently  to  bring  it  into  view.  The  patient  recovered.  Barker,  who 
collected  the  records  of  16  cases  of  this  accident,  states  that  in  6 a ligature  was 
applied.  Probably  the  best  means  would  always  be  to  enlarge  the  womid  up 
to  Poupart’s  ligament,  and  attempt  torsion  or  ligature.  The  artery  might 
also  be  exposed  by  an  incision  above  Poupart’s  ligament,  like  that  for  ligature 
of  the  external  iliac  by  Cooper’s  method,  if  simple  enlargement  of  the  wound 
did  not  bring  it  into  view.  If  these  means  fail  acupressure  or  pressure  may 
be  resorted  to. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a femoral 
hernia  is  dark-coloured  and  tightly  nipped  ; it  requires  to  be  treated  in  accord- 
ance with  the  general  principles  that  guide  us  in  the  management  of  hernia. 

UMBILICAL  HERNIA. 

By  umbilical  hernia  or  cxomphalus  is  meant  a protrusion  through  the  lun- 
bilical  aperture.  It  occurs  either  in  children  or  in  adults. 

Umbilical  Hernia  in  Children  is  sometimes  congenital.  At  an  early 
period  of  foetal  life,  a great  part  of  the  intestinal  canal  lies  without  the  abdo- 
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; men,  and  is  gradually  drawn  in  as  development  advances.  Congenital  imi 
I bilical  hernia  or  true  exomphalns  is  the  result  of  an  imperfection  in  this  pro- 
I cess.  Ill  other  cases  a diverticulum  from  the  ileum,  due  to  an  imperfect 
fi  closure  of  the  ductus  vitello-intestinalis,  may  extend  some  distance  up  the 
! cord  from  the  navel.  In  either  of  these  conditions  it  may  happen  that  the 
protrusion  is  included  in  the  ligature  applied  to  the  umbilical  cord.  If  a 
I large  portion  of  intestine  be  strangulated  in  this  way,  a hital  result  usually 
i';  follows  ; but  if  it  be  merely  a diverticulum,  the  stump  of  the  cord  may  separate 
[i  safely,  the  opening  in  the  gut  being  obliterated.  In  other  cases  a fiecal  fistula 
I may  form  at  the  umbilicus. 

Umbilical  hernia  occurs  more  frequently  shortly  after  birth  in  consequence 
I of  the  child  straining  and  crying,  forming  the  condition  termed  by  nurses 
j'  “ starting  of  the  navel.”  In  this  form  the  umbilical  cicatrix  yields  the  natural 
I depression,  being  completely  replaced  by  the  projection  of  the  hernia.  It  is 
I readily  recognized  by  a smooth,  rounded,  and  tense  tumour,  starting  forwards 
ij'  at  the  umbilicus,  readily  reducible  on  pressm’e.  The  treatment  should  consist 
I in  the  application  of  a small  pad,  made  of  a slice  of  cork,  Anupped  in  a soft 
piece  of  lint  and  powdered  Avith  starch.  This  must  be  secured  in  position  by 
a circular  piece  of  soap-plaster  spread  on  amadou  or  of  the  American 
: nibber-plaster.  An  elastic  belt  Avith  an  air-pad  is  sometimes  recommended, 
,,and  may  be  applied  to  older  children,  but  in  infants  it  is  quite  useless, 
as  the  variation  in  size  of  the  abdomen,  according  to  the  amount  of 
flatus  in  the  intestines  is  such  that  no  bandage  can  be  really  efficient.  It 
most  commonly  happens  that,  after  pressure  has  in  this  way  been  kept  up  for 
fe)  - some  months,  a radical  cure  results.  These  small  hernim  are  never  strangu- 
s3'j  i lated,  and  consequently  never  cause  death  ; yet  it  is  very  rare  to  see  one  in  a 
Si  ( child  of  ten  years  of  age,  though  in  infants  we  meet  Avith  them  by  the  score. 
Umbilical  Hernia  in  Adtdts  most  frequently  occurs  in  women,  especially 
those  Avho  have  borne  many  children,  or  who  are  loaded  Avith  internal  fat. 
It  is  by  no  means  unlikely  that  a tendency  to  this  disease  is  often  established 
in  childhood,  but  does  not  become  developed  until  the  abdominal  muscles  have 
been  relaxed  by  the  pressure  of  the  gravid  uterus.  The  hernia  in  adults  does 
not  as  a rule  stretch  the  umbilical  cicatrix  in  the  skin.  This  is  usually 
clearly  recognizable  at  the  lower  part  of  the  tumour,  the  hernia  most  commonly 
escaping  through  the  upper  part  of  the  umbilical  aperture. 

Umbilical  rupture  generally  attains  a considerable  bulk,  and  often  acquires 
an  enormous  size  ; when  large,  it  is  commonly  irregular  or  semilunar  in  shape, 
sometimes  appearing  to  be  composed  of  seA'eral  distinct  tumours.  It  is  usually 
partly  doughy  and  partly  tympanitic  to  the  feel,  has  a distinct  impulse  on 
coughing,  and  is  readily  reducible  ; not  unfrequently  it  happens,  hoAvever, 
that  a portion  of  the  rupture  continues  irreducible,  owing  to  the  existence  of 
adherent  omentum.  The  coverings  of  an  umbilical  rupture  are  usually  ex- 
tremely thin,  consisting  merely  of  the  peritonemn,  a layer  of  condensed  fascia 
which  is  often  perforated  at  several  points  by  circular  openings  through  Avhich 
the  hernia  protrudes,  and  the  integuments  Avhich  are  expanded  over  the  part, 
ind  in  Avhich  the  umbilical  cicatrix  is  usually  clearly  perceptible.  The  sac 
generally  contains  both  intestine  and  omentum,  but  the  stomach  and  other 
viscera  have  been  included  in  it  ; and  Murray  has  recorded  a case  in  AA’hich 
the  graAid  uterus,  at  the  eighth  mouth  of  pregnancy,  formed  the  contents  of 
an  umbilical  hernia. 


- if 

* f; 

Jiii 

':r 


SPEC  I A L IIERNL  E. 


Treatment. — The  treatment  consists,  if  tlie  liernia  l)e  re{lneil)le,  in  weariiif^a 
properly  constrnctccl  truss  ; if  irreducible,  in  applying  a hollow  cup-shaped 
pad  supported  by  a bandage  over  the  part.  It  not  nnfre&|iiently  happens  that 
ill  consequence  of  an  indigestible  or  flatulent  meal,  an  irreducible  umbilical 
rupture  in  old  persons  becomes  obstructed,  the  symptoms  consisting  of  tension 
of  the  protrusion,  with  nausea  and  constipation.  In  these  cases,  much  dis- 
crimination will  be  required  to  avoid  confounding  this  passive  condition  of  the 
tumour  with  acute  strangulation  of  it.  This  may  be  done  by  attention  to  the 
rules  laid  down  (p.  772,  Vol.  II. ).  By  leeching,  fomentations,  and  enemata 
relief  may  usually  be  afforded.  Should,  however,  the  bowels  not  spiedily  act 
and  stercoraceous  vomiting  come  on,  the  tumour  continuing  irreducible,  it 
will  be  better  to  cut  down  upon  it,  and  treat  it  as  a strangulated  hernia, 
dividing  adhesions,  and  reducing  the  swelling  ; for,  if  it  be  left  obstructed  and 
unreduced,  the  whole  tumour  may  run  into  a state  of  gangrenous  inflamma- 
tion, and  then  operative  interference  will  be  of  little  use.  In  such  circum- 
stances death  usually  results  ; but  I have  known  the  patient  to  survive  the 
gangrene,  the  whole  of  a coil  of  intestine,  the  sac,  and  much  mesentery  and 
omentum  sloughing  away,  and  an  incurable  artificial  anus  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
irreducible  tumours  of  this  description,  the  symptoms  are  not  usually  veiy 
acute  at  first  ; but  no  time  should  be  lost  in  effecting  reduction,  if  possible,  bv 
taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  taxis 
fail  a large  umbilical  hernia  may  sometimes  be  reduced  by  the  application  of 
the  elastic  bandage.  This  must  be  carefully  applied  round  and  over  the 
tumour.  The  gentle  and  uniform  pressure  exerted  by  it  may  displace  some 
flatus,  and  thus  the  contents  of  the  hernia  may  gradually  be  emptied  and  the 
protrusion  reduced.  If  this  fail  and  the  symptoms  are  not  acute,  small  doses 
of  opium  may  be  given,  and  an  ice-bladder  applied,  and  kept  on  for  a few 
hours.  Taxis  may  then  be  again  employed,  when  reduction  of  some  portion 
of  the  swelling  wdll  usually  follow.  Should  this  not  succeed,  the  operation 
must  be  proceeded  with  without  further  delay,  lest  gangrene  set  in.  If  the 
symptoms  are  from  the  first  acute,  the  same  rules  apply  to  umbilical  as  to 
other  hernise,  not' to  waste  time  with  inefficient  means,  but  to  tiy  taxis  under 
an  anmsthetic,  and  failing  to  reduce  to  operate  immediately. 

Operation. — The  parts  covering  an  umbilical  hernia  are  usually  very  thin  in 
places,  so  that  much  caution  is  required  in  making  the  early  incisions.  The 
stricture  should,  if  possible,  be  divided  without  opening  the  sac.  This  may 
usually  be  accomplished  by  drawing  the  tumour  well  down,  and  then  making 
an  incision  in  it  about  two  inches  in  length  over  the  neck  at  its  upper  part  in 
the  mesial  line.  If  the  tumour  overlap  here,  it  may  be  more  convenient  to 
make  the  incision  by  the  side  of  the  umbilical  cicatrix  ; but  as  a general  rule, 
the  upper  part  is  the  best.  After  the  division  of  the  integumental  structures, 
and  often  of  a deep  layer  of  fat,  the  end  of  the  nail  may  be  slipped  under  the 
edge  of  the  sharp  circular  aperture  through  which  the  protrusion  has  occurred, 
and,  the  stricture  being  divided  away  from  the  sac,  and  if  possible  in  the 
mesial  line,  reduction  may  be  readily  and  safely  accomplished.  Should  the 
strangulation  not  be  thus  relieved,  the  sac  must  be  opened,  and  any  stricture 
divided  from  within. 

The  operation  for  umbilical  hernia  wms  formerly  extremely  fatal  if  the  sac 
w\as  opened,  especially  when  the  protrusion  wiis  of  great  size.  Death  usual  y 
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;ook  place  from  septic  peritonitis.  The  well-known  danger  of  the  operation 
j.  bnnerly  produced  considerable  hesitation  on  the  part  of  the  Surgeon,  an 
I lerhaps  tempted  him  to  lose  time  over  inefficient  means,  and  this  may  have 
n x;en  another  cause  of  the  excessive  mortality.  The  risk  is  now  gieatly 
I liminished  by  the  use  of  antiseptics,  and  if  the  operation  be  performed  early 
I he  death-rate  is  not  greater  in  umbilical  than  in  other  forms  of  hernia. 

I k)iuetimes,  after  the  external  division  of  the  stricture,  it  will  be  found  that 
i here  is  an  internal  strangulation  in  the  hernia,  the  gut  having  slipped 
hrougli  an  aperture  in  the  omentum,  if  so,  the  edge  of  this  sharply  defined 
•peniug  may  require  division.  Sir  A.  Cooper  mentions  an  umbilical  hernia 
onuing  two  tumours,  having  a communication  between  them  ; and  South 
elates  a case  in  which  the  tumour  resembled  a figure  of  8,  a dense  areolar 
»and  binding  down  the  middle  of  the  sac.  In  such  cases  as  these,  which  are 
>y  no  means  uncommon,  central  constriction  may  require  to  be  divided  as  well 
s the  stricture  at  the  neck  of  the  sac.  Adherent  omentum  had,  I think, 

„ letter  be  left  in  the  sac  in  cases  of  umbilical  hernia  ; and  gangrenous  intestine 
r omentum  must  be  treated  upon  general  principles.  It  is  not  often  that 
trangulation  of  an  umbilical  hernia  occurs  during  pregnancy,  but,  should  it  do 
D,  the  o^xiration  must  be  performed  as  usual  ; this  condition  does  not  com- 
licate  the  case  much,  and  instances  are  recorded  by  Sir  A.  Cooper,  Sir  W. 
iawTence,  and  others,  of  its  successful  perfoiTuance  at  this  period.  After 
ivision  of  the  stricture  and  reduction  of  the  parts,  the  wound  must  be  closed 
y sutures,  a drainage-tube  being  introduced  and  an  antiseptic  dressing  put  on, 
ver  which  a broad  flannel  roller  may  be  firmly  applied. 

AVhen  the  patient  is  not  too  fat,  the  operation  may  be  completed  by  removal 
f the  sac  after  ligatui’ing  its  neck,  and  an  attempt  may  be  made  to  close  the 
.ing  by  sutures.  In  very  fat  subjects  the  strain  upon  the  ring  would  be  so 
reat  that  this  would  very  probably  fail.  It  should  not  be  attempted  in  the 
bsence  of  the  means  of  carrying  out  efficient  antiseptic  treatment. 
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By  Ventral  Hernise  are  meant  those  protrusions  of  the  intestine  that 
ccur  through  any  part  of  the  abdominal  wall,  except  the  inguinal,  the  femoral, 
the  umbilical  apertures  ; they  most  commonly  occur  in  the  mid-line  between 
le  recti  muscles,  the  linea  alba  appearing  to  have  given  way  in  this  situation 
uring  parturition  ; and  here  they  may  attain  an  immense  size.  A case  was 
ace  sent  to  me  from  the  countiy,  in  which  there  was  a long  triangular  gap 
irough  the  upper  part  of  the  abdominal  wall,  extending  from  the  umbilicus 
I the  ensiform  cartilage,  through  which  a protrusion  had  taken  place  that  was 
3arly  as  large  as  an  adult’s  head.  These  ruptures  have  also  been  met  with  in 
le  lineae  semiiunares,  and  in  the  hypochondriac  and  iliac  regions ; and  Cloquet 
:scribes  a case  occurring  in  the  lumbar  region.  When  these  herniae  form 
the  vicinity  of  the  stomach,  they  are  apt  to  occasion  dyspeptic  symptoms 
id  much  gastric  irritation  ; but  Lawrence  is  doubtless  right  in  thinking  that 
lese  symptoms  do  not  arise  from  the  implication  of  the  stomach,  but  simjily 
ora  irritation  of  it.  These  different  protrusions  have  occasionally  lieen  met 
ith  as  the  result  of  injuries,  by  which  the  anterior  abdominal  wall  has  been 
cerated  : indeed  they  seldom,  if  ever,  take  place  below  the  mnbilicus,  unless 
iaing  from  a directly  traumatic  cause. 
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Treatment. — The  treatment  of  ventral  hernia  must  consist  in  supportinfr  the 
tumour  by  means  of  a broad  belt  and  properly  constructed  pad.  Should  it 
become  strangulated,  Avhich  I believe  very  rarely  happens,  owing  to  the  width 
of  the  neck  of  the  sac,  the  operation  must  be  performed  in  the  same  way  as  for 
umbilical  rupture,  care  being  taken  to  divide  cautiously  the  integuments,  any 
aponeurotic  investments,  and  the  peritoneal  sac  if  necessary  ; the  stricture 
should  always  be  divided  upwards. 

A rare  kind  of  ventral  rupture  has  been  described  by  Guthrie,  in  which, 
after  a blow,  the  abdominal  wall  has  been  absorbed  or  yielded  to  a 
considerable  extent,  forming  a broad  and  expanded  tumour,  without  any 
distinct  neck  or  pedicle.  Sometimes  this  tumour  may  attain  an  immense  size, 
stretching  perhajjs  down  to  the  knees,  and  containing  even  the  gravid  uterus. 

I 

PELVIC  HEENIiE. 

Obtueator  Hernia. — This  rare  form  of  hernia,  in  which  the  protrusion  of 
intestine  takes  place  through  the  thyroid  foramen,  was  first  noticed  by  Garengeot,  ; 

in  the  early  part  of  the  eighteenth  century ; and,  since  that  time,  about  eighty  ; ( 
cases  have  been  recorded.  Its  existence  has  rarely  been  ascertained  till  after  f 

death  ; in  fact,  Lawrence  seems  to  doubt  the  possibility  of  the  recognition  of  I 

the  complaint  during  life,  in  consequence  of  the  small  size  which  the  tumoiu’  ' | 

attains,  and  its  being  covered  in  and  compressed  under  the  pectineus  muscle.  ' 

But  several  cases  are  on  record  in  which  it  was  recognized  during  life.  It  j , 

generally  occurs  in  persons  above  the  age  of  fifty  ; in  consequence,  according  i ; 

to  Gurlt,  of  the  participation  by  the  muscular  structures  passing  through  the  ' : 

thyroid  foramen  in  the  general  wasting  of  tissue  which  occurs  at  that  time  of  i 

life.  Pimbet,  who  has  collected  the  records  of  all  the  published  cases  up  to  Mi 

1882,  states  that  in  73,  in  which  the  sex  was  mentioned,  65  were  women  and  ! h 
8 men.  j 

Symptoms. — In  obturator  hernia,  the  intestine  descends  through  the  thyroid  j 
foramen  ; the  neck  of  the  sac  thus  lies  behind  the  horizontal  ramus  of  the  j 
pubes.  The  symptoms  have  in  some  cases  sufficiently  resembled  those  of  j" 
strangulated  femoral  hernia  to  lead  able  Surgeons  to  suppose  they  had  to  deal  j 
with  the  latter  affection.  In  addition,  however,  to  the  ordinary  symptoms  of  j : 
strangulation,  there  are  two  special  signs  which  may  lead  to  the  suspicion  of  | • 
the  existence  of  this  hernia,  if  not  to  its  positive  diagnosis.  The  first  of  these  ] 
is  a slight  fulness  and  hardness  in  the  upper  part  of  the  thigh  to  the  inner  side  j : 
of  the  femoral  vessels,  often  very  indistinct,  yet  giving  to  the  surface  of  the  i 
limb  a different  outline  from  that  which  is  observed  on  the  other  side.  The  j 
other  is,  pain  extending  down  the  inner  side  of  the  thigh  towards  the  knee ; | (i 

or  even,  as  in  a case  referred  to  by  Birkett,  as  far  as  the  great  toe.  This  pain  | 
has  been  noticed  in  a large  number  of  the  recorded  cases,  and  is  due  to  the  j 
pressure  of  the  hernia  on  the  obturator  nerve  : it  may  also  be  increased  by  ; 
pressure  with  the  hand  over  the  thyi-oid  foramen,  and,  according  to  Pimbet, 
by  forced  external  rotation  of  the  limb.  It  does  not  extend  to  the  testis ; 
but  it  may,  as  happened  in  a case  which  I have  seen,  affect  the  thigh  to 
such  an  extent  that  the  patient,  to  relieve  it,  flexes  the  limb  on  the  • 
abdomen.  Roser  has  recommended,  as  a means  of  diagnosis,  an  examination 
of  the  interior  of  the  pelvis,  per  rectum  in  the  male,  and  ppr  vagvnam  in  the  j f 
female.  Most  reliance,  however,  is  to  be  placed  on  the  symptoms  which  I i 
have  described. 


OBTURA  TOR  HERNIA— TREA  THE  NT. 


827 


Treatment. — Taxis  has  been  employed  in  a few  cases.  In  one  instance, 
Reiser  reduced  an  obturator  hernia  in  this  way,  tlie  patient  surviving  ; but,  in 
another  case  under  his  care,  death  took  place,  a portion  of  the  walls  of  the  in- 
testine remaining  strangulated.  AVerner  was  successful  in  an  instance  in 
i\  which,  in  addition  to  applying  pressure  externally,  he  introduced  his  hand  into 
£ i I ; the  vagina,  and  employed  traction  backwards  and  upwards.  AVclsch  of  Herren- 
berg  reduced  an  obturator  hernia  by  external  pressure  ; the  patient  was  ap- 
parently doing  well,  Avhen,  in  a few  days,  an  abscess  appeared  at  the  site  of  the 
hernia,  and  he  died  in  seven  weeks.  At  the  post-mortem  examination,  the  end 
of  the  vermiform  appendix  was  found  projecting  through  the  thyroid  foramen, 
with  its  tip  laid  open  by  the  suppurative  process. 

In  thirteen  cases  of  which  I can  find  records  an  operation  was  performed, 
followed  in  four  cases  by  recovery  and  in  nine  by  death.  The  recoveries 
occurred  in  the  practice  of  Obre,  Bransby  Cooper,  and  Lorinser  of  A^ienna  ; 
and  the  deaths  in  cases  operated  on  by  Heath  of  Hewcastle-on-Tyne,  Nuttall 
of  Leicester,  Heilberg  and  Zaln-tmann,  Amtz  of  Ringkjdbing,  Ulrich  and 
■ Wilms  of  Berlin  (two  cases),  and  Szigmondi  of  Vienna.  In  Obr6’s  case,  the 
'patient  was  seized  with  symptoms  of  strangulation,  but  no  tumour  could  be 
'detected  in  any  of  the  ordinary  seats  of  hernia.  “ On  uncovering  the  upper 
:oart  of  both  thighs  at  the  same  time,  the  eye  detected  a slight  degree  of 
hilness  in  Scarpa’s  triangle  on  the  right  side  ; this  triangle  of  the  opposite 
imb  was  well  marked  with  a hoUow,  or  depression  passing  down  its  centre, 
out  this  was  lost  on  the  affected  side,  and  the  whole  contour  of  this  part  of 
,:he  limb  was  visibly  fuller  than  that  of  the  corresponding  one.  There  was  no 
:umour  or  circumscribed  swelling  ; but,  on  standing  over  the  patient,  and 
.^•ising  firm  pressure  with  the  ends  of  the  fingers  over  the  neighboiu’hood  of  the 
bmoral  artery,  and  a little  below  the  saphenous  opening,  a distinct  hardness 
ii  > )Ould  be  felt  (slight  in  its  extent),  giving  an  impression  as  if  the  sheaths  of 
r,he  vessels  were  being  pressed  on.”  Taking  the  dangerous  state  of  the  patient 
nto  consideration,  Obre  acted  in  accordance  with  the  best  rules  of  surgery  ; 
t and,  thinking  that  there  might  be  a hernia  deeply  strangulated  in  the  femoral 
4 anal,  he  made  an  incision  downwards  in  this  situation,  but  was  disappointed 
an  finding,  when  the  saphenous  opening  was  exposed,  that  there  was  no  intes- 
i ine  confined  there.  As,  however,  a hard  structure  could  be  felt  deeply  at 
he  inner  border  of  the  opening,  the  fascia  lata  was  exposed,  and  the  pectineus 
luscle  divided  to  the  extent  of  about  two  inches,  when  a hernial  sac  of  about 
he  size  of  a pigeon’s  egg,  and  containing  intestine,  came  into  view.  In  this 
•peration  the  saphena  vein  gave  some  trouble,  lying  in  the  course  of  the 
ncision.  The  sac  having  been  laid  open,  the  stricture  was  divided  upwards, 
uring  which  part  of  the  procedure  the  vein  was  accidentally  cut,  and  required 
. gature  ; no  other  vessel  was  tied.  The  operation,  which  reflects  the  greatest 
i.  ' redit  on  Obr6’s  diagnostic  skill  and  dexterity,  was  perfectly  successful,  the 
i-atient  making  an  excellent  recovery.  In  Bransby  Cooper’s  case,  the  patient, 

’ woman  aged  forty-nine,  recovered  from  the  operation,  but  died  of  bronchitis 
refore  leaving  the  hospital.  In  Lorinser’s  case,  the  existence  of  the  hernia 
'tr  ivas  detected  by  vaginal  examination.  On  cutting  down  on  the  hernia  (on  the 
leventh  day  of  the  symptoms)  the  intestine  U’as  found  gangi’enous.  A fmcal 
stula  resulted,  but  subsequently  closed  ; and  the  patient  survived  eleven 
lonths,  dying  at  last  of  tuberculosis.  In  Szigmondi’s  case  the  patient  died 
rom  dysentery  some  time  after  the  operation.  In  another  case  operated  on 
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by  Griinberg,  the  patient  died  on  the  twentieth  day  of  perforation  of  the 
intestine.  In  1884  K.  J.  Godlee  operated  on  a case  in  University  College 
Hospital  by  an  incision  in  the  middle  line  of  the  abdomen.  The  hernia  was 
reduced  without  difficulty,  but  the  patient,  who  was  extremely  collapsed  at  the 
time,  died  about  twenty-four  hours  after  the  operation. 

Considering  the  results  which  have  followed  the  operation  for  obturator 
hernia,  I think  that  when,  in  addition  to  the  ordinary  signs  of  strangulation, 
there  are  also  present  the  altered  contour  of  the  limb  (perhaps  even  distinct 
local  swelling)  and  the  pain  which  have  been  above  described,  these  symptoms 
not  only  justify,  but  demand,  that  an  exploratory  incision  be  made  through 
the  structures  overlying  the  obturator  foramen  so  as  to  examine  it.  If  a 
hernia  be  found  there,  it  must  be  dealt  with  by  the  general  rules  already  laid 
down,  according  to  the  state  of  the  intestine.  The  stricture  must  be  divided 
directly  downwards  as  the  artery  is  most  commonly  above  the  sac. 

Besides  the  obturator,  various  other  pelvic  hernim  may  take  place,  as  into 
the  perinaeum,  the  vagina,  or  through  the  sciatic  notch.  These  various  forms 
of  rupture  are  of  extreme  rarity,  and  present  many  difficulties  in  their 
diagnosis. 

Perineal  Hernia  commonly  occurs  in  the  middle  line,  between  the 
rectum  and  the  bladder  in  men,  or  the  rectum  and  vagina  in  women ; but 
sometimes  the  protrusion  has  been  known  to  take  place  by  the  side  of  the 
anus.  Of  these  various  fonns  of  rupture,  many  instances  have  been  collected 
by  Lawrence  from  different  writers.  The  Treatment  of  such  a hernia  would 
consist  ill  supporting  the  protrusion  by  means  of  a pad  and  bandage  ; as  the 
mouth  of  the  sac  is  very  large,  strangulation  is  not  probable. 

Vaginal  Hernia  has  occasionally  been  met  -with  ; the  tumour  protruding 
through  the  posterior  or  upper  wall  of  the  vagina,  and  presenting  the  ordinary 
characters  of  this  disease,  such  as  impulse  on  coughing  and  reducibility.  It 
must  be  kept  up  by  means  of  a pessary. 

Pudendal  Hernia  has  been  described  by  Sir  A.  Cooper  as  very  closely 
resembling  vaginal  rupture.  The  situation  of  the  tumour  may  cause  it  to  be 
mistaken  for  an  inguinal  hernia  ; but  from  this  it  may  be  recognized  by  the 
upper  part  of  the  labium  and  the  ring  being  completely  free,  whilst  a tumour 
presenting  the  ordinary  characters  of  a rupture  is  situated  in  the  lower  part 
of  the  labium,  and  forms  a prominence  along  the  side  of  the  vagina. 

Sciatic  Hernia. — This  rare  form  of  hernia  has  been  described  by  Sir  A. 
Cooper  as  passing  through  the  sciatic  notch,  where  it  lies  between  the  lower 
border  of  the  pyriform  muscle  and  the  spine  of  the  ischimn.  It  lies  in  close 
relation  with  the  sciatic  nerve,  and  with  the  internal  iliac  vessels.  In  the 
case  related  by  Cooper,  the  obturator  artery  passed  above,  and  the  vein  below 
the  neck  of  the  sac.  From  the  depth  at  which  such  a hernia  would  be  seated, 
and  its  small  size,  it  would  probably  escape  obseiwation  during  life  ; but,  if 
detected,  it  might  readily  be  retained  by  means  of  proper  bandages  and  a pad. 
Should  operation  ever  be  required,  the  deep  incisions  must  be  carefully  con- 
ducted, on  account  of  the  great  importance  of  the  parts  surrounding  the  sac. 

diaphragmatic  hernia. 

Congenital  defect  of  the  Diaphragm  is  occasionally  met  with.*  It  has 

* a most  complete  and  interesting  account  of  Congenital  Diaphragmatic  Henna  was  xmblished  by  Ur* 
Thomas  Balfour  in  the  Edinburgh  Medical  Journal,  for  Ajiril,  1S09. 
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ii  consisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  tins  membiane, 
j:  varj'ing  in  diameter  from  an  inch  ii])\vards  ; and.  amounting,  in  some  raic 
I instances,  even  to  an  entire  absence  of  one  or  both  ^Yings  of  the  diaphiagm. 

Through  these  openings,  the  contents  of  the  abdomen  have  been  protruded  ; 
Irthe  stomach  and  small  intestines  being  most  frequently  displaced,  and  the 
f*  spleen  and  liver  having  been  found  in  the  chest  in  a tolerably  large  proportion 
[ of  the  cases.  The  hernia  has  been  mostly  observed  in  children  at  or  soon 
after  birth  ; but  in  several  instances  the  subjects  have  lived  to  adult  age,  the 
hernia  at  last  taking  place  apparently  accidentally.  In  some  of  these  latter 
cases,  however,  it  may  be  a question  whether  the  opening  in  the  diaphragm 
was  not  the  result  of  an  accident,  perhaps  some  time  antecedent  to  the  occui- 
i,i  pence  of  the  hernia.  The  opening  has  generally  been  found  in  the  left  side  ; 
-sometimes,  however,  on  the  right. 

Diaphragmatic  hernia  is  sometimes  ob^dously  of  traumatic  origin,  being 
f;^he  result  of  a wound  or  laceration  of  the  diaphragm.  It  usually  attains  a 
f : .aro-e  size,  and  commonly  contains  the  stomach  or  the  transverse  colon  with 
U ^rtion  of  the  omentum,  which  forms  a tumour  in  the  thoracic  cavity, 
encroaching  upon  the  lungs,  and  pushing  the  heart  to  one  side.  The  hernia 
f | s not  enclosed  in  a peritoneal  sac,  but  has  been  found  partially  enveloped  by 
S,:-,he  pleura.  It  occurs  generally  on  the  left  side  of  the  chest,  but  cases  have 
oeen  recorded  by  Percy  and  others  where  the  injury  of  the  diaplmagm  was  on 
vfoe  right  side.  The  following  case  is  a very  good  instance  of  this  rare 
ftfection. 

A man,  seventy-four  yearn  of  age,  was  admitted  into  University  College 
Bospital.  About  twelve  months  before,  he  had  fallen  into  an  area  about  ten  feet 
leep  ; he  believed  that  he  had  injured  his  chest  and  head,  as  from  that  time  he 
i lad  suffered  much  from  shortness  of  breath  and  occasional  sensation  of  suffo- 
lation,  had  a hacking  cough,  and  could  not  lie  down  without  feeling  some 
lifficulty  in  breathing.  At  the  time  of  the  accident,  he  coughed  up  about 
liree  spoonfuls  of  blood.  Ever  since  the  accident,  he  suffered  much  from 
lyspeptic  sjnnptoms  and  constipation,  though  before  he  met  with  the  injury 
le  had  experienced  no  inconvenience  in  this  respect.  About  a month  before 
idmission,  the  difficulty  in  breathing  increased  ; and  four  days  before  he  came 
0 the  hospital,  violent  pain  in  the  abdomen  came  on,  and  his  bowels  ceased  to 
ict,  although  he  took  a variety  of  aperient  medicines,  and  had  enemata  con- 
aining  croton  oil.  On  admission,  the  abdomen  was  much  distended,  tense, 
,nd  tympanitic,  Avith  pain  around  the  umbilicus  ; the  tongue  was  coated  with 
vhitish-browTi,  moist  fur  ; the  pulse  was  small,  quick,  and  somewhat  resisting ; 
here  was  nausea,  but  no  vomiting.  The  skin  was  cool,  and  the  countenance 
,nxious  ; the  bowels  had  not  acted  for  seven  days,  but  he  had  fr-equent  desire 
0 go  to  stool.  He  was  ordered  an  aperient  draught  every  third  hour.  As 
his  had  no  effect,  he  was  directed  to  take  calomel  and  elaterium  piUs,  and  to 
lave  turpentine  enemata,  which  afforded  him  some  relief,  though  they  brought 
way  no  faeces.  The  patient  became  more  restless,  the  skin  cold  and  flabby, 
he  countenance  more  anxious,  the  breathing  shorter,  and  the  abdomen  more 
ympanitic,  and  he  died  two  days  after  admission,  and  nine  from  the  coni- 
nencement  of  the  obstruction. 

Examination  of  the  Body  tioenty-four  hours  aftei'  death. — 'I.flie  abdomen  was 
listended  and  tympanitic,  and  the  peritoneal  sac  contained  about  six  ounces  of 
laid,  with  here  and  there  patches  of  recently  effused  lymph.  The  small  intes- 
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tines  were  not  distended  : the  large  were  greatly  distended  with  flatus  the 
caecum  extending  into  the  cavity  of  the  pelvis  ; the  ascending  and  the  trans- 
verse colon  were  much  distended,  and  it  was  found  that  a. large  loop  of  the 
transverse  and  of  the  descending  colon  had  passed  through  an  opening  in  the 
cordiform  tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  strangu- 
lated (Fig.  801).  The  colon  below  the  stricture  was  contracted,  and  entirely 
empty.  On  opening  the  thorax,  the  loop  of  intestine,  foiu’teen  inches  in  length. 


Fig.  801.— Diaphragmatic  Hernia  of  Colon. 


of  a pale  slate-colour,  and  distended  with  gas,  was  found  in  the  left  pleural  sac. 
It  reached  as  high  as  the  fifth  rib,  touched  the  pericardium,  and  was  overlapped 
by  the  free  margin  of  the  left  lung.  Where  strangulated,  it  was  of  a darker 
colour  than  elsewhere.  The  opening  in  the  diaphragm,  through  which  it  had 
passed,  admitted  little  more  than  the  point  of  the  forefinger,  and  had  a thin 
tendinous  margin.  The  tenth  and  eleventh  ribs,  on  the  left  side,  were  found 
to  have  been  fractured  ; the  latter  was  united  by  bone,  but  the  tenth  rib,  at 
the  seat  of  fractm’e,  had  formed  a false  joint.  Connected  with  this  and  with 
the  intercostal  space  below  it,  was  a firm  adhesion  about  an  inch  broad  and  an 
inch  and  a half  long,  united  by  its  other  extremity  to  the  protruded  meso- 
colon and  the  diaphragm.  The  protruded  meso-colon  was  firmly  adlierent  to 
the  upper  surface  of  the  diaphragm,  close  to  the  opening  in  it.  The  lungs 
were  tolerably  healthy.  The  right  pleura  contained  three  ounces,  and  the  left 
eight  ounces  of  serum. 
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Intestinal  Obstructions  may  be  of  two  distinct  kinds,  Acute  and  Chronic. 
These  must  not  be  confounded  with  one  another,  as  they  are  usually  dependent 
not  only  upon  very  different  conditions,  but  require  different  lines  of  treatment 
for  their  relief. 

Acute  Intestinal  Obstruction  may  arise  from  the  folloAving  pathological 
conditions  : 

1.  Internal  strangulation. — This  may  arise  from  a portion  of  gut  slipping 
through  an  aperture  in  the  mesentery  or  omentum  forming  the  so-called  internal 
hernia.  Or  a portion  of  the  intestine  may  be  constricted  by  becoming  entangled 
round  a band  passing  from  one  part  of  the  abdominal  cavity  to  another.  These 
bands  may  be  entirely  of  new  formation  resulting  from  local  peritonitis  with 
the  formation  of  adhesions  which  have  become  gradually  stretched  ; whilst  in 
other  cases  the  strangulating  band 


is  composed  of  the  vermiform  ap- 
pendix, or  ©f  a diverticulum  from 
the  ileum,  the  free  end  of  which  has 
become  attached  to  some  part  of  the 
abdominal  wall.  2.  A portion  of 
gut  may  become  twisted  on  itself, 
thus  forming  a volvulus,  owing  to 
the  meso-colon  or  the  mesentery 
being  unusually  long  and  allowing 
a half  twist  to  take  place,  in  conse- 
quence of  which  complete  obstruc- 
tion takes  place.  This  occurs  most 
commonly,  in  fact  almost  exclusively, 

[ , in  the  sigmoid  flexure  and  the 
descending  colon.  3.  In  other 
li  instances  the  symptoms  of  acute  obstruction  may  arise  in  consequence  of  a 
1 stricture  gradually  closing  and  then  at  last  becoming  suddenly  occluded. 
'4.  Foreign  bodies  obstructing  the  small  intestine  may  cause  the  signs  of  acute 
j obstruction.  Amongst  the  most  common  of  these  are  large  gall-stones  which 
have  found  their  way  into  the  intestine  by  ulceration  from  the  gall-bladder. 
|-  r>.  Severe  and  even  fatal  intestinal  obstruction  may  occur  as  the  result  of  in- 
flammatory affections  of  the  intestines  without  the  existence  of  any  mechanical 
lesion.  It  was  formerly  supposed  that  the  same  condition  might  arise  simply 
from  spasmodic  contraction,  but  this  is  not  supported  by  any  sutticient  evidence. 
6.  Acute  obstruction  frequently  arises  from  invagination  or  intussusception, 
apart  of  the  intestine  slipping  into  that  below  and  being  constricted  by  it ; 
but  as  this  affection  may  assume  either  an  acute  or  chronic  form,  and  presents 


Fig.  802.— Intestinal  Obstruction  from  Internal 
Hernia. 
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many  peculiar  features,  it  is  best  considered  apart  from  other  causes  of 
obstruction. 

The  relative  frequency  of  these  forms  of  obstruction  is  well  illustrated  by 
the  statistics  published  by  Bryant  derived  from  the  records  of  Guy’s  Hospital, 
and  collected  chiefly  by  the  late  Hilton  Fagge.  Of  124  cases  of  intestinal 
obstruction,  33  were  acute,  70  chronic,  and  15  were  due  to  intussusception. 
Of  the  33  acute  cases,  1 was  due  to  internal  hernia,  7 to  twists,  and  25  to 
bands  causing  internal  strangulation.  Of  the  25  bands,  14  were  old  adhesions, 
6 were  connected  with  diverticula  from  the  ileum,  2 with  the  vermiform 
appendix,  2 with  the  neck  of  a hernial  sac,  and  1 with  the  pedicle  of  an  ovarian 
tumour. 

SymjJtoms. — The  symptoms  of  acute  intestinal  obstruction,  more  especially 
when  arising  from  a mechanical  cause,  such  as  the  formation  of  an  internal 
hernia,  or  volvulus,  are  always  characterized  by  very  marked  vital  dein’ession. 
There  is  constipation  from  the  very  flrst  ; but  this  symptom  is  not  the  most 
prominent  one,  and  those  that  result  are  evidently,  as  in  an  ordinary  case  of 
strangulated  hernia,  as  much  the  consequence  of  the  injury  inflicted  upon  the 
intestine,  as  of  the  mere  mechanical  obstacle  to  the  onward  passage  of  the 
fmces.  At  the  moment  of  the  occurrence  of  the  strangulation,  the  patient  is 
usually  seized  with  a sudden  feeling  of  something  wrong  having  taken  place  in 
the  abdomen  ; or  he  is  struck  with  intense  pain  at  one  point.  This  pain 
persists  more  or  less  throughout  the  case,  and  is  sometimes  violent  and 
paroxysmal.  There  may  be  sudden  syncope,  though  most  usually  the  de- 
pression of  vital  power  does  not  amount  to  this.  Vomiting  speedily  occnrs, 
at  flrst  of  the  contents  of  the  stomach,  but  after  a time  of  stercoraceous  matter ; 
sometimes  it  assmnes  this  form  almost  from  the  very  first.  The  abdomen  becomes 
swollen  and  tender,  the  intestines  being  blown  out  with  flatus,  gBnug  rise  to 
immense  tympanitic  distension,  rolling  over  one  another,  and  occasioning  loud 
rumbling  and  gurgling  noises.  If  the  abdominal  walls  be  thin,  theT’oUing  of 
the  intestines  may  be  distinctly  felt,  and  in  many  cases  seen,  through  them:  and 
may  sometimes  be  observed  to  be  continued  up  to  one  spot,  where  it  ceases. 
At  this  point  an  intumescence  may  sometimes  be  indistinctly  felt’  corresjiond- 
ing  to  the  seat  of  strangulation.  If  relief  be  not  afforded,  the  sufferings  of  the 
patient  become  very  severe,  and  his  mental  distress  agonizing.  The  vomiting, 
perhaps,  becomes  less  frequent,  but  the  vital  depression  increases,  and  at  last 
death  results,  usually  about  the  sixth  to  the  tenth  day,  though  sometimes 
sooner,  from  exhaustion,  peritonitis,  or  gangrene.  The  mind  remains  clear  to 
the  last,  the  patient’s  attention  being  intently  and  distressingly  riveted  upon 
the  possibility  of  getting  relief  from  the  bowels. 

Chronic  Intestinal  Obstruction. — This  usually  arises  from  one  of  five 
causes  ; viz.,  1.  The  gradual  obliteration  of  some  portion  of  the  colon  in  con- 
sequence of  a malignant  growth  from  its  wall ; 2.  The  compression  of  the  gut 
by  a tumour  growing  near  it ; 3.  Chronic  peritonitis  usually  tubercular,  but 
sometimes  connected  with  diffused  malignant  growths  in  the  peritoneum  ; 4. 
The  obstruction  of  the  large  intestine  by  the  accumulation  of  large  masses  of 
hardened  faeculent  matter  ; 5.  Intussusception  may  assume  a chronic  form, 
especially  in  the  adult. 

The  relative  frequency  of  these  various  causes  is  clearly  shown  in  Bryant’s 
statistics.  Of  129  cases  of  obstruction,  including  intussusception,  7G  were 
chronic  : of  these,  3 resulted  fromfmeal  impaction,  3 from  pressure  of  tumours, 


IXTUSSUSCEPTIOX. 


833 


A 

vj 

H 

•A' 


47  from  stricture,  and  2o  from  matting  together  of  the  intestinal  coils  from 
chronic  peritonitis  or  cancer.  Of  the  47  strictures,  2 occurred  in  the  small 
gut,  and  4;')  in  the  large.  To  these  47)  cases  may  be  added  59  collected  by 
Morris  and  Coupland.  Of  these  104  strictures  of  the  great  intestine, 
78  occurred  in  the  rectum  and  sigmoid  flexure,  1!)  in  the  transverse  colon 
or  at  one  of  the  flexures,  and  7 in  the  cjecum  or  ileo-colic  valve. 

The  Symptoms,  in  the  earlier  stages  of  tliese  cases,  are  commonly  those  that 
will  Ik)  described  as  indicating  stricture  of  the  large  intestine  ; but,  when  once 
complete  obstruction  has  come  on,  the  constipation  becomes  the  most  pro- 
minent symptom.  In  some  instances,  this  will  occur  without  any  antecedent 
leading  to  the  supposition  of  the  existence  of  stricture.  There  may  be  compa- 
rativelv  little  constitutional  disturbance  at  first,  but  the  bowels  cannot  be  made 
to  act,  and  any  attempt  at  forcing  their  operation  by  the  administration  of 
purgatives  gives  rise  to  sickness  and  much  distress.  During  the  progvess  of  the 
attack,  eructations,  retchings,  and  even  vomiting,  are  of  frequent  occurrence, 
but  it  seldom  happens  that  this  is  stercoraceous  till  the  very  last ; there  may 
be  much  tympanites,  with  rumbling  and  gurgling  of  the  intestines,  but  most 
fr’cquently  the  abdomen  fills  sloAvly  and  gradually,  and  these  symptoms  do  not 
. occur  until  after  some  days  have  elapsed.  The  distress  of  the  patient  does  not 
depend  so  much  on  the  length  of  time  that  the  obstruction  has  existed,  as  on 
^■the  amount  of  tympanitic  distension  of  the  abdomen.  The  greater  this  is,  the 
I : more  urgent  will  be  the  symptoms.  In  many  instances,  life  is  prolonged  for 
several  Aveeks,  for  five  or  six,  even  after  complete  obstruction  has  set  in  ; and  in 
some  cases  a recovery  may  take  place,  even  though  a very  considerable  time 
have  elapsed  from  the  occuiTence  of  the  obstruction.  In  the  case  of  a lady 
( Whom  I attended  many  year’s  ago  rvith  Mr.  Powell,  recovery  took  place,  although 
i;t  there  had  been  complete  obstruction  for  upwards  of  five  weeks  ; and  I haA'e  seen 
(Other  cases  recover  in  Avhich  from  forty  to  forty-five  days  had  elapsed  before 
:the  obstruction  was  relieved. 

Lvtussusceptiox,  or  the  invagination  of  an  upper  into  a lorver  portion  of 
he  intestine  is  a common  cause  of  intestinal  obstruction,  especially  in  chil- 
dren. It  may  occur  in  three  situations — in  the  ileum,  at  the  ileo-colic  vah’e, 

■ )rin  the  large  intestine.  Its  most  common  seat  is  at  the  ileo-colic  valve. 
Of  the  124  cases  of  obstruction  tabulated  by  Bryant,  15  were  intussusceptions  ; 
f these,  2 were  rectal,  7 ileo-caecal,  and  6 in  the  small  intestines.  An  intus- 
usception,  when  examined  after  death,  is  found  to  be  composed  of  three  tubes 
f intestine,  one  within  the  other.  The  outer  tube  or  sheath  is  composed  of 
he  lower  part  of  the  intestine.  It  is  thrown  into  numerous  folds,  which  can 
eadily  be  straightened  out  by  slight  traction,  thus  giving  rise  to  apparent 
•artial  reduction  of  the  invagination.  The  middle,  or  reflected  tube,  is  turned 
aside  out,  so  that  its  mucous  membrane  is  in  contact  Avith  that  of  the  sheath. 
)n  making  an  incision  through  this,  the  inner,  or  entering  tube,  is  brought 
Jto  view,  the  serous  surface  of  Avhich  is  in  contact  Avith  that  of  the  reflected 
‘jbe.  In  the  space  betAveen  these  Avill  be  found  the  mesentery  belonging  to 
ne  entering  and  reflected  tubes.  If  the  invagination  has  commenced  at  the 
eo-colic  valve,  the  vermiform  appendix  also  will  be  found  in  this  space.  An 
itussusception  increases  entirely  at  the  expense  of  tlie  sheath,  the  line  of 
':flection  betAveen  the  entering  and  reflected  tubes  remaining  unchanged.  The 
ngth  of  the  part  invaginated  varies  greatly.  When  limited  to  the  small 
destine  it  is  usually  short,  not  more  than  tAvo  or  three  inches  in  length  ; in  the 
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large  gut  as  many  feet  may  be  involved,  Tlie  inner  and  middle  tubes  show, 
as  a rule,  marked  evidence  of  strangulation.  They  are  intensely  injected  with 
blood  and  swollen,  and  the  mesentery  included  in  the  space  between  is  in  a 
similar  condition.  It  is  this  swelling  that  offers  the  great  barrier  to  reduc- 
tion. The  strangulation  is  caused  by  the  closely  ])acked  folds  of  the  sheath 
at  the  point  of  reflection  between  it  and  the  reflected  tube.  The  fate  of  an 
uurelieved  intussusception  varies  according  to  circumstances.  If  the  strangu- 
lation is  very  slight,  not  being  sufficient  to  cause  gangrene  of  the  inner  and 
middle  tube,  while  at  the  same  time  it  seriously  or  completely  obstructs  the 
passage  of  fleces,  death  must  inevitably  occur  sooner  or  later.  If  the  constric- 
tion is  sufiicieiit  to  cause  gangrene,  adhesions  may  form  between  the  upper 
part  of  the  entering  tube  and  the  reflection  between  the  sheath  and  the  re- 
flected tube,  the  gangrenous  portion  may  then  be  cast  off  into  the  bowel,  and 
complete  recovery  take  place.  Unfortunately  the  patient  often  perishes  from 
exhaustion  before  this  is  accomplished. 

The  causes  of  intussusception  are  often  uncertain.  In  children  they  are 
sometimes  due  to  the  irritation  of  worms  or  to  the  straining  accompanying 
dysenteric  diarrhoea.  In  adults  the  invagination  not  unfrequently  commences 
at  the  seat  of  a tumour. 

The  symptoms  of  intussusception  may  be  acute  or  chronic,  according  as  it  is 
more  or  less  tightly  strangulated.  In  all  cases  the  .invasion  is  sudden,  the 
patient  feeling  that  something  has  gone  VTong  internally.  If  the  case  is 
acute,  the  signs  of  urgent  intestinal  strangulation  are  well  marked,  usually 
accompanied  by  tenesmus  with  the  passage  of  a bloody  mucous  or  glairy  dis- 
charge. Vomiting  soon  sets  in,  but  does  not  become  feculent  for  some  time. 
In  such  cases  the  patient,  especially  if  a young  child,  will  die  in  the  course  of 
five  days  or  a week  from  collapse.  If  older,  he  may  recover  after  gangrene 
and  separation  of  the  included  part  of  the  intestine.  Chronic  cases  occur 
more  frequently  in  adults,  but  may  be  met  with  in  children.  In  these  the 
symptoms  are  more  obscure.  There  is  a sudden  invasion,  followed  by 
paroxysmal  pain,  with  some  vomiting.  The  bowels  may  not  be  completely 
obstructed,  fecal  matter  escaping  in  small  quantities,  often  mixed  with  blood, 
and  this  condition  may  last  for  some  weeks,  at  last  ending  in  complete  ob- 
struction. The  abdominal  distension  is  usually  not  great.  The  acute  intus- 
susception is  usually  situated  in  the  ileum  or  at  the  ileo-colic  valve  in  children ; 
the  chronic  is  commonly  at  the  ileo-colic  valve  or  in  the  colon  in  adults. 

In  all  cases  of  intussusception  there  is  a tumom*  at  the  seat  of  disease  which 
can  usually  be  felt  through  the  abdominal  walls.  It  is  sausage-like  in  form, 
doughy  to  the  feel,  and  becomes  tense  under  manipulation  from  the  peristaltic 
contraction  of  the  gut  composing  it.  It  is  tender,  and  the  hardening  during 
manipulation  is  accompanied  by  some  griping  pain.  If  the  case  be  watched 
from  the  beginning,  the  tumour  will  be  found  to  change  its  position  as  the  i 
invagination  progresses  ; thus,  when  beginning  at  the  ileo-colic  valve,  it  will 
be  first  felt  in  the  right  iliac  fossa,  subsequently  in  the  umbilical  region,  and 
often  at  last  in  the  left  iliac  fossa.  If  the  intussusception  be  ileo-cajcal  or  of] 
the  great  intestine,  it  often  descends  low  enough  to  be  felt  by  passing  the 
finger  up  the  rectum.  In  one  case,  related  by  Hutchinson,  the  intussuscep- 
tion was  of  such  length  that  the  inverted  ileo-colic  valve  was  extruded  for 
some  inches  beyond  the  child’s  anus,  and  had  been  mistaken  for  and  treated 
as  a prolapsus.  Such  a condition  is  easily  recognized  by  passing  the  finger 
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beside  the  protruding  gut  into  the  rectum,  which  it  is  of  course  impossible  to 
do  iu  a case  of  prolapsus. 

Diagnosis. — The  diagnosis  of  the  cause  of  the  obstruction  is  ,of  great  im- 
portance ; attention  as  to  whether  it  assumes  the  acute  or  the  chronic  form, 
will  throw  some  light  upon  the  conditions  that  occasion  it.  It  is  often  difficult 
to  determine  whether  the  obstruction  is  mechanical,  or  whether  it  depends 
upon  some  inflammatory  aflection  of  the  intestine.  The  practice  to  be 
adopted  in  any  particular  case  must  at  last  be  determined  by  a history  of 
the  symptoms,  by  a careful  exploration  of  the  abdomen  and  rectum,  and  by  the 
light  that  can  be  thus  thrown  upon  the  question,  as  to  whether  the  obstruction 
be  dependent  on  causes  that  are  removable  or  not  by  medical  means.  In  many 
instances,  the  history  of  the  case,  the  assemblage  of  strongly-marked  symptoms, 
. and  the  result  of  abdominal  and  rectal  exploration,  enable  the  Surgeon  to  deter- 
mine, without  much  difficulty,  that  the  obstruction  is  dependent  on  causes  that 
are  not  removable  by  any  means  short  of  operative  interference.  But,  in  other 
cases,  no  means  that  we  possess  enable  us  to  arrive  at  a correct  or  even  an 
approximate  diagnosis.  Cases  are  recorded  that  have  ended  fatally  from 
obstruction  in  forty-eight  hours,  without  sickness,  fixed  pain  in  the  abdomen, 
or  tympanites.  These,  however,  are  certainly  exceptional,  and  do  not  bear 
upon  the  question  as  to  the  propriety  of  perfonning  gastrotomy  in  those  in- 
stances in  which  it  can  be  satisfactorily  determined  that  a mechanical  obstacle, 
not  removable  by  medical  means,  exists.  That  the  diagnosis  may  so  far  be 
effected  with  tolerable  certainty  is  evident,  from  the  fact  that,  in  all  those  cases 
of  gastrotomy  which  have  been  of  late  years  practised  in  this  country,  me- 
chanical obstruction,  irremovable  by  any  but  operative  interference,  had  been 
diagnosed  and  was  found. 

In  all  cases  of  intestinal  obstruction,  certain  conditions  should  first  be  ex- 
cluded, which,  though  not  generally  included  under  the  name,  give  rise  to 
■symptoms  of  a similar  nature.  These  are  lead  colic,  typhlitis,  and  general 
acute  peritonitis.  Lead  colic  may  be  in  most  cases  recognized  by  the  history, 
)y  the  occurrence  of  previous  attacks,  and  by  the  blue  line  on  the  gums. 
r3qchlitis  and  perityphlitis  may  be  recognized  by  the  history  of  constipation, 

> vith  gradually  increasing  pain  in  the  right  iliac  fossa,  followed  by  a somewhat 
udden  exacerbation  when  the  peritoneum  over  the  gut  becomes  implicated, 
'^he  obstruction  is  seldom’  complete,  and  vomiting  does  not  form  a marked 
• ymptom.  There  is  fulness  with  acute  tenderness  over  the  emeum.  In  acute 
ttacks  there  is  usually  a distinct  elevation  of  temperature.  In  many  cases 
j here  is  a history  of  pr-evious  attacks.  Acute  peritonitis  is  recognized  by  the 
itense  general  tenderness,  with  distension  of  the  abdomen,  and  the  poculiar 
I omiting  without  straining.  The  cases  which  most  nearly  resemble  some  form 
I'f  acute  intestinal  obstruction  are  those  arising  from  perforation  of  the 
ermiform  appendix. 

The  first  step  in  the  diagnosis  of  any  case  of  acute  obstruction  must  always 
•e  a careful  examination  of  the  various  abdominal  and  pelvic  apertures  for 
)me  of  the  more  obscure  forms  of  external  hernia  ; for  in  cases  of  sup- 
-osed  internal  strangulation,  it  has  occasionally  turned  out,  after  death,  that 
le  patient  had  been  labouring  under  a small  femoral,  obturator,  or  sciatic 
^:mia. 

The  points  that  will  chiefly  engage  the  Surgeon’s  attention  in  determining 
le  nature  of  the  obstruction  are  : 1.  The  previous  history  of  the  patient. 
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2.  The  mode  of  invasion.  '3.  The  general  condition  of  the  patient,  4.  The 
character  of  the  ])ain.  r>.  d’he  cliaracter  of  the  vomiting.  G.  TJie  duration 
and  degree  of  constipation.  7.  Tlie  physical  examination  of  the  belly. 
8.  Examination  of  the  rectum.  9.  The  character  and  quantity  of  the  urine. 

1.  The  Previous  History  often  throws  much  light  upon  the  nature  of  the 
disease.  In  cases  of  internal  hernia  or  obstruction  hy  bands  or  twists,  and  in 
intussusception,  the  patient  has  usually  enjoyed  good  health  uj)  to  the  time  of 
the  obstruction,  although  in  some  cases  there  is  a history  of  a previous  attack 
of  the  same  kind.  If  the  other  symptoms  seem  to  point  to  strangulation  by  a 
band,  diseases  likely  to  cause  local  adhesions  in  the  peritoneum  such  as  typhoid 
fever,  typhlitis,  or  ovaritis  in  the  female  may  be  inquired  for.  In  chronic 
obstruction  arising  from  gradual  closure  of  a stricture  there  is  a history  of 
gradually  increasing  difficulty  in  obtaining  relief  from  the  Ijowels,  with  un- 
easiness and  dyspepsia.  Most  commonly  there  have  been  periods  of  prolonged 
constipation  followed  ly  diarrhoea.  These  alternating  periods  of  constipation 
and  diarrhoea  are  very  characteristic,  and  should  always  raise  a suspicion  of 
stricture,  most  probably  in  the  great  intestine.  In  cases  of  obstruction  of  the 
small  intestine  from  impaction  of  a gall  stone,  there  will  be  a history  of 
prolonged  pain  and  discomfort  in  the  region  of  the  gall-hladde'r  during  the  time 
that  the  stone  Avas  making  its  way  by  ulceration  into  the  intestine. 

2.  Mode  of  Invasion. — When  the  attack  commences  with  severe  pain 
coming  on  so  suddenly  that  the  patient  can  state  the  exact  moment  at  Avhich  it 
seized  him,  or  when  this  is  quickly  folloAved  by  the  other  signs  of  acute 
obstruction,  and  when  up  to  the  time  of  attack  he  was  in  good  health  there  is 
strong  reason  to  belieAn  that  it  is  due  to  an  internal  hernia,  a tAvist,  or  an  acute 
intussusception.  When  the  attack  begins  with  uneasiness,  increasing  steadily 
in  a few  hours  until  it  becomes  actual  pain,  followed  at  some  interval  by  the 
signs  of  obstruction  it  may  be  due  to  impaction  of  u foreign  body,  as  of  a gall 
stone,  to  inflammation  of  the  small  intestines,  or  to  sudden  obstruction  of  an  old 
stricture.  When  the  symptoms  begin  gradually,  with  uneasiness  and  con- 
stipation, they  may  be  due  to  any  one  of  the  chronic  forms  of  obstruction. 

3.  The  General  Condition  of  the  Patient. — Early  collapse  iB,  2i  s\gn  oi 
one  of  the  acute  forms  of  obstruction,  internal  hernia,  twists  or  acute  intus- 
susception. The  pulse  is  considerably  quickened  in  all  these.  The  tempera- 
ture is  variable,  usually  slightly  elevated  at  first,  but  soon  becoming  sub- 
normal. In  the  chronic  forms  collupse  comes  on  slowly.  In  both  acute  and 
chronic  obstruction  the  tongue  soon  becomes  fumed  and  dry,  and  tliimt  is 
often  a prominent  symptom. 

4.  The  Character  of  the  Pain. — Acute  abdominal  pain  fi.red  in  one  spot 
with  paroxysmal  exacerbations  is  met  with  in  twists,  or  internal  strangula- 
tions. In  acute  intussusception  the  pain  is  of  the  same  character,  but 
commonly  less  acute.  In  chronic  intussusception  the  pain  is  paroxysmal  but 
usually  distinctly  localized.  In  chronic  obstruction  of  the  great  intestine  it  is 
diffused,  and  there  may  be  prolonged  intervals  of  ease. 

5.  The  Character  of  the  Vomiting. — Early  voimtmg  speeddy  becom- 

ing stercoraceous,  is  characteristic  of  acute  obstruction  of  the  small  intestines. 
Early  vomiting,  not  stercoraceous  for  from  tAvo  to  three  days,  is  obsennd  in 
tAvists  of  the  great  intestine,  acute  obstruction  of  an  old  stricture,  in  acute 
intussusception  of  the  ilio-colic  vahn  or  colon,  and  in  inflammatory  affections  of 
the  small  intestine.  Vomiting,  slight  at  first,  and  not  stei'coraccous  for  a week 
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or  itt’o,  is  cliiinicteristic  of  clironic  obstruction  of  tlie  gTcat  intestine  from 
chronic  intussusception,  stricture,  &c.  ]n  chronic  peritonitis,  vomiting  may 
be  delayed  for  many  weeks. 

Vomiting,  however,  even  when  fajculent,  is  not  sufficient  to  determine  the 
presence  of  complete  mechanical  obstruction  of  the  bowels,  for  it  may  occur 
in  cases  apparently  of  inflammatory  origin  in  which  the  obstruction  is  re- 
movable by  medical  means.  Of  this  1 have  seen  several  instances — the 
fmoulent  vomiting  being  A’ery  persistent,  and  the  patient  presenting  all  the 
other  symptoms  that  are  usually  considered  to  be  dependent  on  internal 
strangulation  ; but  eventually  recovering  under  the  use  of  opium,  and  other 
medical  means  without  the  necessity  of  operative  interference.  It  is,  there- 
fore, as  neccssiiry  to  bear  in  mind  the  occasional  dependence  of  fleculent 
vomiting  on  conditions  that  are  removable  by  medical  aid  alone,  as  that  it  may 
be  absent  in  cases  in  Avhich  the  obstruction,  Avhether  seated  in  the  small  or  in 
the  large  intestine,  can  be  relieved  only  by  surgical  assistance. 

0.  The  Duration  and  Degree  of  Constipation. — The  duration  of  the 
constipation  does  not  necessarily  tlnw  much  light  upon  the  cause.  Indeed,  if 
patients  be  naturally  costive,  constipation  may  last  for  a considerable  number 
of  days,  or  even  weeks,  Avithout  producing  any  A’ery  serious  consequences. 
IMost  practitioners  must  have  seen  cases  in  Avhich  constipation  has  continued 
for  three  or  four  Aveeks,  without  destroying  the  patient.  Johnson  mentions  a 
case,  in  which  it  lasted  during  forty-five  days.  In  these  cases,  however,  con- 
stipation has  usually  come  on  gradually,  being,  as  it  Avere,  an  aggraA^ation  of 
the  patient’s  natural  condition.  It  is  the  character  rather  than  the  mere 
duration  of  the  constipation  that  is  important.  The  sudden  occurrence  of 
iri'emovable  obstruction,  both  of  flatus  and  fasces,  in  persons  othenvise  regular 
in  their  bowels,  and  the  sense  of  its  dependence  on  a fixed  cause,  are  points  of 

J:  importance,  as  tending  to  show  that  it  arises  from  an  acute  mechanical  condi- 
t tiou.  In  acute  internal  strangulation,  the  constipation  is  ahvays  sudden,  and 
: is  aeeompanied  or  speedily  folloAved  by  other  symptoms  indicating  obstruction. 

! In  chronic  obstructions  the  complete  constipation  is  usually  merely  an  aggra- 
vation of  a previous  condition.  AVhen  the  obstruction  is  in  the  small  intes- 
: tine,  the  patient  feels  no  sense  of  desire  to  deftecate.  In  obstruction  Ioav  doAAUi 
■ this  may  be  present,  especially  if  it  is  due  to  fEecal  accumulation.  In  intus- 
susception AA’heii  the  invaginated  portion  is  in  the  colon,  there  is  usually  fre- 
quent straining  and  tenesmus.  If  the  strangulation  be  complete  and  acute, 
nothing  but  a little  blood-stained  mucus  Avill  pass  ; if  it  be  chronic  both  flatus 
and  fseccs  may  pass  in  small  quantities  Avith  much  straining. 

7.  The  Physical  Examination  of  the  Belly. — {a).  Inspection. — The 
chief  points  to  lx;  obseiwed  are  the  distension  of  the  abdomen,  the  form  it  has 
tiissunied,  the  appearanee  of  distended  coils  of  intestine  and  peristaltic  move- 
ments. 

Distension  of  the  Ahdomen. — In  acute  obstruction  distension  quickly  sets  in 
and  usually  becomes  very  marked  in  a fcAV  days,  often  so  great  as  to  interfere 
^ 'with  respiration  and  to  form  the  most  distressing  symptom  from  Avhich  the 
patient  suffers.  In  chronic  obstruction  from  stricture  of  the  great  intestine, 
it  comes  on  gradualiy,  and  may  at  last  become  A’ery  great.  In  intussusception 
t is  not  very  marked,  csj)ecially  in  the  chronic  cases.  In  chronic  peritonitis 
>r  disease  of  the  intestines  there  is  ahvays  some  distension,  but  it  seldom  forms 
I prominent  symptom. 


•V 

■9 

* 

i 

» 


INTESTINAL  OBSTIi  UCTION. 


The  Form  of  the  Abdomen. — WJien  tlie  obstruction  is  in  the  small  intestines 
and  acute,  the  distension  is  usually  most  marked  in  the  epigastric,  umbilical 
and  hypogastric  regions,  the  flanks  being  less  distended.  In  obstructions  low 
doAvn  in  the  great  gut  the  distended  colon  on  each  side  fills  out  the  flanks, 
giving  the  abdomen  a barinl-shape.  In  some  cases  of  strangulation  by  a baud 
or  internal  hernia,  the  abdomen  may  be  irregularly  distended,  one  side  or 
region  being  more  prominent  than  the  rest.  Too  much  importance,  must  not 
be  attached,  however,  to  the  form  of  the  abdomen,  as  it  is  often  deceptive. 
In  women  Avho  have  borne  childi’en,  there  is  always  great  prominence  in  the 
umbilical  and  hypogastric  region,  whatever  the  cause  of  the  distension 
may  be. 

Coils  of  intestine  visible  through  the  abdominal  walls  may  be  observed  when 
the  patient  is  thin,  in  all  forms  of  obstruction  in  which  there  is  much  disten- 
sion. The  visibility  is  said  to  be  most  marked  in  obstruction  from  chronic 
peritonitis.  The  distended  coils  of  small  intestines  can  be  seen  twisting  like 
congor  eels,  and  are  often  so  large  that  they  may  be  mistaken  fof  transverse 
colon  or  sigmoid  flexure,  and  thus  lead  to  an  error  in  diagnosis. 

Peristalsis  is  often  visible  in  the  distended  coils.  This  is  said  to  be  most 
marked  when  the  obstruction  is  in  the  great  intestine.  When  visible  it  may 
be  taken  as  evidence  that  the  distension  is  not  due  to  paralysis  of  the  gut,  or 
to  acute  peritonitis  ; but  beyond  this  it  is  not  of  much  value. 

Percussion. — By  percussion  we  try  to  ascertain  the  condition  of  the  colon. 
In  the  normal  condition  the  different  notes  given  by  the  stomach,  colon,  and 
small  intestine,  usually  enable  us  to  determine  then  positions,  but  in  the  dis- 
tended abdomen  the  evidence  thus  obtained  is  often  fallacious.  The  stomach  is 
always  concealed  by  the  distended  intestines.  If  the  small  intestines  are  much 
distended  their  note  becomes  indistinguishable  from  that  of  the  colon.  Extreme 
superficial  tympanitic  resonance,  uniform  in  note  and  concealing  the  liver- 
dulness,  with  a very  pointed  abdomen,  indicates  free  gas  in  the  peritoneal 
cavity  either  from  actual  or  impending  perforation.  Hyper-resonance  in  each 
flank  is  usually  a sign  of  a distended  colon.  Hulness  in  the  flanks  disappear- 
ing on  turning  the  patient  on  one  side  is  usually  evidence  of  fluid,  and  may 
indicate  that  peritonitis  is  commencing.  In  a case  in  Univetsity  College 
Hospital  a few  years  ago,  this  sign  was,  however,  found  to  be  dependent  on  a 
loaded  colon  with  a long  meso-colon,  which  moved  out  of  the  flank  when  the 
patient  was  turned  to  the  opposite  side. 

Manipulation. — By  manipulation  the  degree  of  tension  is  estimated.  It 
is  of  much  diagnostic  value  in  tubercular  peritonitis,  as  the  pecuhar  doughy 
sensation  may  serve  to  show  the  nature  of  the  disease.  In  intussusception 
the  tumour  already  described  may  be  felt,  and  in  malignant  disease  of  the 
colon  the  growth  may  be  perceptible  as  a hard  lump.  In  other  cases,  disten- 
sion usually  conceals  any  tumour  that  may  be  present.  Sometimes  a tender 
spot  may  be  recognized  as  the  point  at  which  pain  is  chiefly  felt,  and  this  may 
be  of  value  in  indicating  the  seat  of  obstruction. 

8.  Examination  of  Rectum  should  never  be  omitted  ; by  it  we  ascertain  the 
presence  of  strictures  within  reach  of  the  finger,  or  tumoui’s  pressing  on  tlie 
rectum,  and  of  faecal  accumulations.  In  intussusception,  we  may  feel  the  end 
of  the  invaginated  intestine.  Those  whose  hands  are  small  enough  to  pass 
into  the  rectum,  an  uncommon  condition  in  men,  might  possibly  detect  a 
malignant  structure  in  the  sigmoid  flexure. 


TREATMENT  OF  ACUTE  OBSTRUCTION. 


839 


If  the  stricture  be  seated  low  down  in  the  sigmoid  flexure  or  at  the  upper 
part  of  the  rectum,  it  may  be  recognized  in  some  cases  by  a careful  examina- 
tion of  the  bowel  with  bougies. 

Another  method  of  examination  often  employed  is  the  administration  of  the 
largest  possible  enema,  witli  the  view  of  ascertaining  whether  the  obstruction 
is  low  down  in  the  great  gut.  This  is  very  fallacious,  as  the  abdominal  dis- 
tension i^  often  so  great  that  even  when  the  Avhole  colon  is  free  the  patient 
cannot  bear  the  injection  of  more  than  a few  ounces  of  fluid. 

9.  The  Quantity  of  Urine. — It  is  frequently  stated  that  in  obstruction  high 
up  the*  quantity  of  urine  secreted  is  diminished,  owing  to  the  lessened  extent 
of  intestinal  surface  capable  of  absorbing  liquids.  That  scanty  urine  is  com- 
monly met  with  in  these  cases  is  undoubted,  but  it  is  probably  due  to  the  fact 
that  the  patient  vomits  all  the  liquid  he  takes. 

By  attention  to  the  foregoing  points,  there  may  be  no  gveat  difficulty  in 
coming  to  an  accurate  opinion  as  to  whether  the  obstruction  is  in  the  large  or 
small  intestine.  It  may  also  be  borne  in  mind  that  with  the  exception  of 
twists  of  the  colon  and  acute  intussusception,  all  acute  obstructions  are  seated 
in  the  small  intestine,  while  the  great  majority  of  chronic  are  in  the  large. 
The  earlier  occurrence  of  feculent  vomiting  when  the  obstruction  is  in  the 
small  intestine,  the  greater  tympanitic  distension  and  bulging  in  the  course 
of  the  emeum  and  colon  when  it  is  seated  in  the  large  intestine,  and  the  result 
of  careful  exploration  of  the  rectum,  will  most  commonly  enable  the  Surgeon 
to  decide  tliis  question  with  sufficient  precision  to  guide  him  in  the  choice  of 
an  operation.  Yet  cases  do  occm  in  which,  though  the  obstruction  be  seated 
in  the  large  intestine,  the  symptoms  are  acute  and  evidently  not  dependent 
on  chronic  obstructive  disease,  vomiting  is  of  early  occurrence,  the  distension 
of  the  abdomen  slight,  and  exploration  by  the  rectum  yields  no  result  ; 
and  it  is  in  cases  of  this  description,  presenting  a train  of  symptoms  of  mixed 
and  uncertain  character,  that  the'diagnosis  of  the  precise  seat  of  the  obstruc- 
tion cannot  be  made  with  sufficient  precision  to  justify  operation. 

The  most  important  point  to  determine  in  reference  to  the  operative  treat- 
ment of  intestinal  obstructions,  is  whether  the  seat  of  occlusion  is  so  situated 
that  relief  can  be  given  by  “ Amussat’s  operation,”  in  w'hich  the  colon  is 
opened  fehind,  and  not  through,  the  perilJoneum.  This  can  be  done  whenever 
the  obstruction  is  below  the  lower  end  of  the  descending  colon,  by  the  ordinary 
operation  on  the  left  side,  and  in  those  rare  cases  in  which  it  is  seated  in  the 
transverse  or  ascending  colon,  by  the  same]  operation  on  the  right  side.  If 
the  obstruction  is  above  this,  it  will  be  necessary  to  do  Gastrotomy,  or  as  it  is 
more  correctly  termed  Laparotomy,  an  operation  by  which  the  peritoneal  cavity 
is  opened,  and  the  peril  to  the  patient  thus  greatly  increased. 

In  all  doubtful  cases  it  is  better  not  to  rush  hastily  to  a conclusion.  The 
I patient  should  be  carefully  examined,  all  the  points  mentioned  in  the  preceding 
1 pages  being  carefully  considered.  A list  of  all  the  causes  of  obstruction 
! should  then  be  made,  and  each  considered  in  order.  By  thus  eliminating  the 
various  causes  one  by  one,  a correct  opinion  will  in  most  cases  be  arrived  at. 

Tr?:atment. — Treatment  of  Acute  Obstruction. — This  must  necessarily 
be  in  a great  measure  determined  by  the  diagnosis  that  is  made  as  to  its 
cause.  The  treatment  of  intussusception  presents  so  many  special  points,  that 
it  will  be  better  to  consider  it  separately.  If  the  general  obscurity  of  the 
symptoms  in  these  cases  renders  an  exact  diagnosis  in  the  early  stages  almost 
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impossible,  it  is  generally  expedient  to  try  the  effect  of  proper  medical  treatment, 
'which  will  sometimes,  even  in  apparently  hopeless  cases,  afford  relief.  In 
former  times  it  'was  the  custom  to  administer  purgatives  in  these  cases,  hut 
it  has  long  been  recognized  that  they  do  nothing  but  harm  ; they  increase 
the  pain  and  vomiting,  exhaust  the  patient,  and  can  have  no  influence  over 
any  real  intestinal  obstruction.  The  only  plan  that  appeal’s  to  me  of  any  value 
is  the  continued  administration  of  opium,  accompanied  by  hot  fomentations 
to  the  abdomen.  It  was  formerly  the  custom  to  add  a small  quantity  of 
calomel  to  the  opium,  but  further  experience  has  shown  that  this  is  not  neces- 
sary, and  as  it  might  possibly  cause  some  irritation  of  the  intestine  it  is  better 
avoided.  The  opium  may  be  given  in  the  solid  form  ; but  in  acute  obstruction, 
if  there  is  much  vomiting  this  would  be  useless,  and  hypodermic  injections  of 
morphia  then  be  administered.  It  must  be  given  in  such  quantities  as  to 
relieve  pain  ; usually  about  one  grain  of  opium,  or  a quarter  of  a grain  of 
morphia  hypodermically  every  six  to  eight  hours  will  be  found  sufficient. 
This  treatment  will  in  all  cases  be  of  considerable  service,  and  in  some,  even 
the  most  hopeless  and  complicated,  will  afford  satisfactory  results.  In  a very 
complicated  case  of  intestinal  obstruction  which  I attended  with  Garrod,  this 
plan  was  eminently  successful.  A patient  was  admitted  into  the  Hospital, 
having  symptoms  of  internal  strangulation  ; he  had  at  the  same  time  double 
inguinal  hernia,  and  a small  umbilical  rupture,  as  well  as  the  remains  of  a 
fatty  tumour,  which  had  been  partially  removed  from  the  abdominal  wall 
many  years  previously.  There  were  peritonitis  with  tympanites,  stercoraceous 
vomiting,  and  much  'sdtal  depression  ; but,  as  there  was  no  strangulation 
existing  in  any  of  the  external  hernim,  and  as  there  was  no  e’^ddence  as  to  the 
precise  locality  of  the  internal  mischief,  it  was  not  thought  advisable  to  have 
recourse  to  operation.  The  patient  was  accordingly  treated  with  opium,  when, 
on  the  tenth  day,  the  obstruction  gave  way  and  the  bowels  acted,  the  patient 
ultimately  recovering. 

H.  0.  Thomas  of  Liverpool,  who  has  paid  considerable  attention  to  the 
subject  of  intestinal  obstruction,  and  advocates  the  exclusive  use  of  opium  in 
aU  forms  of  the  affection,  gives  some  valuable  practical  directions  for  the 
management  of  these  cases.  He  insists  that  the  drug  must  always  be 
administered  hypodermically,  and  in  sufficient  quantity  to  relieve  all  pain. 
The  patient  must  of  course  be  confined  to  the  recumbent  position.  His  diet 
must  be  limited  to  the  smallest  possible  amount,  and  must  be  exclusively 
liquid.  Arrowroot  or  ground  rice  and  cooked  with  water,  "with  the  addition 
of  a little  brandy  or  wine,  is  the  food  he  chiefly  recommends  ; mutton  or 
chicken  broth  being  occasionally  allowed  as  a change.  Milk  he  has  usually 
found  to  aggravate  the  symptoms.  On  small  quantities  of  this  food,  given 
at  intervals  of  two  hours,  a patient  kept  warm  in  bed  and  under  the  influence 
of  opium  may  maintain  life  for  many  weeks  without  serious  loss  of  strength. 
Should  natural  relief  take  place,  the  restricted  diet  and  rest  should  be  continued 
till  all  pain  has  passed  away  and  the  bowels  have  become  regular.  In  cases 
of  acute  obstruction  with  severe  vomiting,  Thomas  states  that  the  patient 
experiences  much  relief  from  having  the  foot  of  the  bed  raised  about  ten 
inches  on  blocks,  by  which  the  act  of  vomiting  is  facilitated.  He  advises  that 
the  abdomen  should  be  kept  cool.  If  symptoms  of  collapse  appear,  he  recom- 
mends the  hypodermic  injection  of  small  doses  of  atropine. 

Inversion  of  the  Patient  is  an  empirical  method  of  treatment  that  has 
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occasionally  ])roYccl  successful  in  the  relief  of  cases  of  internal  strangulation  of 
an  obsciu‘e  character.  It  is  aj)plical)le  only  to  those  cases  in  which  the  sudden 
invasion  of  the  disease  and  the  acuteness  of  the  symptoms  lead  to  a strong 
presumption  of  the  presence  of  a twist  or  internal  hernia.  It  is  useless  to 
attempt  it  if  there  is  great  abdominal  distension.  The  operation  is  done  as 
follows.  The  patient  is  anesthetized  to  complete  muscular  relaxation.  He  is 
then  suspended  by  the  flexed  knees  over  the  shoulders  of  a strong  man.  The 
small  intestines  will  then  be  seen  to  gravitate  towards  the  epigastrium,  the 
l)ubic  and  iliac  regions  becoming  hollow.  The  abdomen  may  now  be  gently 
manipulated,  and  the  man  Avho  supports  the  patient  may  raise  himself  on  his 
toes  and  come  down  sharply  on  his  heels  so  as  to  give  a slight  concussion.  In 
a case  at  University  College  Hospital,  of  extremely  acute  obstruction  with 
violent  stercoraceous  vomiting,  this  treatment  was  immediately  successful. 
As  the  patient  Avas  im’erted  there  Avas  a loud  gurgle  and  a feeling  like  the 
reduction  of  a large  hernia  Avas  perceived  by  the  hand  on  the  abdomen.  I 
have  seen  a case  of  fatal  obturator  hernia — unrecognized  during  life— in 
Avhich  at  the  -})Ost-moriem  examination  it  seemed  probable  that  inversion  and 
shaking  Avould  have  effected  reduction  and  so  saved  the  patient. 

Enemata  are  useless  and  usually  injurious  in  cases  of  acute  obstruction. 

The  external  application  of  belladonna  has  been  recommended  Avith 
; the  vieAv  of  stimulating  the  peristaltic  action  of  the  intestine,  but  it  does  not 
seem  to  have  been  of  any  sendee. 

Puncture  of  the  Intestine  by  means  of  a trochar  or  the  aspirator  for 
the  purpose  of  withdrawing  flatus  iu  cases  of  great  distension  has  been  fre- 
quently performed,  sometimes  Avith  great  relief  to  the  patient.  It  may  be 
safely  done  with  a trochar,  about  a tenth  or  a twelfth  of  an  inch  in  diameter. 
This  must  be  introduced  at  the  most  prominent  resonant  point.  The  trochar 
iis  then  withdraAA'ii  and  the  cannula  left  in  for  from  five  to  ten  minutes,  the 
:gas  being  alloAved  to  bloAv  off.  It  must  not  be  moved  about  needlessly  while 
ii  it  is  in  the  gut.  '^Vhen  no  more  gas  escapes,  the  vacuum  of  the  aspirator  may 
[i  be  applied  to  it  as  it  is  AvithdraAvn  to  prevent  any  fecal  matter  falling  into 
the  peritoneal  cavity.  If  the  cannula  becomes  choked  with  fecal  matter  it 
should  be  AAdthdraAvn.  The  puncture  is  rarely  followed  by  any  escape  of 
feces  into  the  cavity  of  the  abdomen.  In  some  apparently  hopeless  cases 
relief  of  the  obstruction  has  been  knoAvn  to  folloAv  the  paracentesis  of  the 
intestine. 

Operation  for  Acute  Intestinal  Obstruction. — When  a patient  is 
suffering  from  the  symptoms  of  internal  strangulation  Avhich  resist  medical 
treatment,  and  haA'e  not  yielded  to  iiiA’ersion — if  it  have  been  thought  ex- 
■pedient  to  employ  it — he  Avill  to  a certainty  die,  unless  relief  caii  be  afforded 
oy  operation  ; and  tAvo  great  questions  will  at  last  press  themseh^es  upon  the 
Surgeon’s  attention  : — f,  whether  it  is  advisable  to  haA’e  recourse  to  operative 
nterference  ; and,  2,  Avhen  it  is  proper  to  undertake  it.  The  solution  of 
:hese  questions  is  fraught  Avith  difficulty,  and  must  ahA’ays  be  a matter  of  the 
most  anxious  consideration  to  the  Surgeon.  It  is  not  only  that  he  knows 
that,  if  the  j)aticnt  be  left  unrelieved,  he  must  necessarily  die  ; hut  that  he  is 
aware  that  the  only  means  of  relief,  gastrotomy,  is  probably  nearly  as  fatal  as 
the  disease  for  Avhicli  it  is  undertaken.  Ilut  the  difficulties  that  present 
Iiemselves  in  the  solution  of  the  question  are  much  increased  by  the  great 
obscurity  in  diagnosing  the  cause  of  the  obstruction,  for  in  many  cases  it  is 
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absolutely  impossible  to  determine  with  certainty  whether  it  arise  from 
mechanical  causes  or  not  ; and  by  the  fact  that  apparently  desperate  cases 
occasionally  recover  without  operation.  If,  however,  by  attention  to  any  of  the 
points  that  have  been  pretty  fully  adverted  to,  it  can  be  satisfactorily  made  out 
that  there  is  an  internal  strangulation,  and  more  especially  if  the  intumescence 
occasioned  by  it  can  be  felt,  it  will  evidently  be  the  duty  of  the  Surgeon  to 
give  the  patient  his  only  chance  by  the  division  of  the  stricture.  With  regard 
to  the  time  at  which  this  should  be  done,  the  only  general  rule  that  can  be 
laid'  down  is  probably  the  conclusion  arrived  at  by  B.  Phillips  ; that  operation  is 
justifiable  when  three  or  four  days  have  passed  without  any  relief  jrom 
ordinary  means,  constipation  being  complete,  and  vomiting  of  fmcal  matters 
continuing.  The  details  of  the  operation  will  be  described  on  a subsequent 
page. 

Treatment  of  Intussusception. — There  can  be  little  doubt  that  spon- 
taneous disentanglement  occurs  in  many  of  the  slighter  cases  of  intussusception. 
In  others  Inflation  of  the  Obstructed  Intestine  by  the  injection  of  air 
into  the  rectum  has  been  recommended,  and  has  occasionally  been  practised 
with  success.  In  two  instances  I have  successfully  had  recourse  to  it.  One 
was  the  case  of  an  infant,  a few  months  old,  seized  with  symptoms  of  intus- 
susception, whom  I attended  with  Cousins.  The  other  patient  was  a young 
lady  about  ten  years  of  age,  to  whom  I was  called  into  consultation  with  Sir 
T.  Watson,  Dr.  Murphy,  and  Dr.  West ; inflation  was  performed  on  the  fifth 
day  after  the  setting  in  of  symptoms  of  acute  intestinal  obstruction,  apparently 
dependent  on  intussusception.  The  iDroceeding  was  followed  by  perfect 
success  : the  child  felt  “ as  if  a bone  broke  ” in  the  abdomen,  the  obstruction 
was  removed,  and  motions  followed  in  three  hom's,  though  all  the  previous 
treatment  had  been  unavailing.  For  the  convenient  performance  of  this 
operation,  I have  had  an  apparatus  constructed,  consisting  of  a circular  double- 
action bellows,  with  a long  vulcanized  India-rubber  tube,  furnished  with  a 
stop-cock  and  rectum-tubes  of  different  sizes  for  children  and  adults.  Should 
this  not  be  at  hand,  a well-fitted  stomach-pmnp  will  answer  the  purpose.  In 
performing  this  operation  too  much  force  must  not  be  used,  as  serious  injury 
to  the  intestine  has  been  known  to  result.  This  treatment  camiot  be  expected 
to  succeed  in  any  case  of  intussusception  except  that  of  the  large  intestine  ; 
even  if  it  be  at  the  ileo-csecal  valve  little  good  usually  results  from  it. 

Operation  for  Intussusception. — If  this  treatment  has  failed,  the  only 
chance  of  recovery  without  operation  lies  in  the  sloughing  away  of  the 
invaginated  portion  of  gut.  And  what  is  this  chance  by  natural  care  ? The 
answer  given  by  statistics  is  as  follows  : — J.  L.  Smith,  of  New  York,  collected 
the  details  of  50  cases  ; of  these  7 recovered.  Haven,  of  Boston,  found  that 
of  59  cases,  there  were  10  ; and  Duchaussoy,  that  out  of  135  cases,  there 
were  29  recoveries.  The  chance  of  life  by  natural  means,  therefore,  is  about 
18  per  cent.,  or  rather  more  than  one  in  five — not  a very  hopeful  one,  truly. 
In  these  circumstances.  Surgeons  have  naturally  looked  to  gastrotomy,  and  the 
manual  disentanglement  of  the  invaginated  gut,  as  offering  a better  prosjDect  of 
life.  And  this  operation  has  undoubtedly  in  many  cases  been  followed  by  recovery, 
since,  under  the  directions  of  Nuck,  the  first  well-authenticated  successful 
operation  of  this  kind  was  performed.  Ashhumt  has  collected  the  particulars 
of  13  cases  in  which  abdominal  section  was  performed  for  intussusception. 
Of  these,  five  succeeded ; and  more  recently  the  operation  has  been  successfully 
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practised  by  Hutchinson,  Howard  !Marsli,  Godlec,  and  others.  Ihit  tlie  prospect 
of  success  will  greatly  depend  on  the  nature  and  seat  of  the  intussusception, 
i I If  the  strangulation  be  very  acute,  and  if  the  disease  be  seated  in  the  ileuin, 

, ; the  chances  are  not  so  favourable  by  any  means  as  in  the  more  chronic  form 

' i of  the  atfection,  when  the  large  intestine  is  the  seat  of  the  invagination.  In 

I j these  cases  the  gut  is  incarcerated  rather  than  strangulated.  There  is,  as 

i I Hutchinson  has  well  pointed  out,  no  hope  of  natural  cure  by  gangrene  of  the 

rj  included  portion,  and  the  patient  will  die,  worn  out  by  irritation  and  pain, 
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unless  relieved  by  operation. 

If  the  invagination  be  attended  by  acute  symptoms  of  strangulation  the 
operation  is  not  advisable,  as  in  these  cases  it  would  imobably  be  impossible  to 
disentangle  the  swollen  gut,  and,  moreovei',  it  is  in  these  that  there  is  the  best 
hope  of  a uatm-al  cure  by  separation  of  the  strangulated  portion.  In  infants 
mider  one  year  recoveiy  very  rarely  takes  place  by  separation  of  the  invaginated 
gut,  so  rarely  that  not  more  than  one  or  two  cases  of  spontaneous  recovery 
are  on  record.  In  these  cases  the  operation  seems  to  hold  out  almost  the  only 
hope  of  cure  if  inflation  fails.  As  to  the  time  at  which  the  operation  should 
be  perfoimed,  no  definite  rule  can  be  laid  down.  In  acute  cases  the  earlier  it 
is  done  after  other  means  have  failed  the  better  if  the  case  be  one  in  which 
it  is  justifiable.  If  the  invagination  be  chronic  and  colic  occur  in  an  adult 
the  m-gency  for  early  operation  is  not  so  great,  ^ though  the  necessity  will 
eventually  be  greater. 

Treatment  of  Chronic  Intestinal  Obstruction. — As  before  stated,  this 
arises  most  commonly  from  one  of  the  following  causes  : fEecal  impaction, 
compression  of  the  great  intestine  by  a tumour,  stricture  of  the  large  intestine, 
chronic  intussusception,  and  chronic  (tubercular)  peritonitis. 

Facal  impaction  is  most  common  in  elderly  women.  When  it  is  suspected, 
the  rectum  should  be  explored,  and  if  it  be  found  to  be  blocked  up  by  a 
rounded  mass  of  indm’ated  and  impacted  fieces,  the  Sm-geon  must  Condescend 
to  undertake  the  duties  of  the  nightman,  and  empty  the  human  cloaca  of 
its  fetid  acciunulations.  This  is  best  done  by  anesthetizing  the  patient,  then 
dilating  the  sphincter  ani  with  the  hand,  breaking  down  the  indurated  mass 
with  a spoon  or  lithotomy  scoop,  and  washing  it  away  by  copious  enemata. 

If  the  obstruction  ai-ise  from  the  gradual  compression  of  the  rectum  by  an 
intrapelvic  tumour,  or  from  the  slow  constriction  of  it  or  the  colon  by  umlignant 
disease  of  the  icalls,  purgatives  will  be  worse  than  useless  ; they  will  irritate, 
^vill  often  induce  vomiting,  and  wiU  always  considerably  increase  the  patient’s 
distress,  and  should  not  be  repeated.  The  patient  should  be  kept  quiet  in  bed 
and  have  a limited  supply  of  food  ; such  as  leaves  little  residue  being  preferred, 
the  best  being  beef  tea,  meat  with  aiTowroot  and  a small  quantity  of  brandy. 
Milk  and  soda-water  is  sometimes  taken  easily,  but  very  often  milk  in  any 
form  and  eggs  are  not  easily  digested.  Enemata  may  be  fairly  tried,  but  ft 
they  do  not  soon  overcome  the  obstruction  nothing  is  gained  by  persistently 
annoying  the  patient  with  them.  In  some  cases  the  introduction  of  the  tube 
of  a stomach  })ump  as  far  as  possible,  and  the  administration  of  an  injection 
in  this  way  mtiy  bring  about  relief.  If  the  stricture  is  within  reach,  a catheter 
can  sometimes  l)e  introduced  through  it,  by  means  of  which  a large  olive  oil 
enema  may  be  administered,  and  in  this  way  the  obstruction  may  be  overcome. 
If  these  means  do  not  succeed,  opium  may  be  administered,  and  very  often, 
sometimes  after  some  weeks,  the  obstruction  may  give  way.  Thomas  states 
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this  has  frequently  occurred  in  his  practice,  and  that  lie  lias  been  able  to 
prevent  the  early  return  of  the  obstruction  by  keeping  the  patient  on  the 
restricted  diet  already  mentioned. 

AVhen  other  means  have  failed  and  the  patient  is  becoming  exhausted, 
operatiN'c  interference  becomes  necessary.  AVlien,  as  is  the  case  in  the  great 
majority  of  cases,  the  disease  is  seated  in  or  below  the  sigmoid  flexure,  the 
descending  colon  may  be  opened  ; but  should  there  be  any  reason  to  belie\-e 
that  the  obstruction  is  situated  at  a higher  point  the  operation  must  be 
j^erformed  on  the  right  side. 

In  chronic  intussusception  inflation  of  the  gut  may  be  attempted,  and  if  that 
fails,  the  only  chance  for  the  patient  lies  in  gastrotomy. 

In  Tiibercular  and  other  forms  of  chronic  peritonitis  no  operative  interference 
is  justiflable.  It  is  in  these  cases  that  relief  has  sometimes  been  obtained  by 
kneading  the  abdomen  (massage)  or  by  electricity. 

Operatioks  for  Intestinal  Obstruction. — Gastrotomy,  or,  as  it  is 
more  correctly  termed,  Laparotomy,  may  be  required  for  acute  intestinal 
obstruction,  from — 1.  Internal  strangulation,  however  produced  ; 2.  For  volvu- 
lus, or  a semi-twist  of  the  large  intestine  on  itself ; 3.  For  intussusception, 
occasionally  when  acute  and  more  often  when  chronic. 

In  performing  the  operation  of  gastrotomy,  all  the  rules  already  laid  down 
for  abdominal  operations  in  general  must  be  attended  to  (p.  75G).  The 
patient  must  be  laid  on  a high  table,  the  legs  being  alloAved  to  hang  over  the  ■ 
end  of  it,  so  as  to  afford  a full  view  of  the  abdomen.  The  anmsthetic  having 
been  administered,  and  the  bladder  emptied,  the  incision  should  be  made 
below  the  umbilicus  in  the  middle  line.  If  the  patient  be  very  fat  it  may  be 
necessary  to  enlarge  the  Avouud  upwards.  Even  in  cases,  such  as  intussus- 
ceptions, in  which  the  tumour  is  situated  on  one  side  of  the  middle  line,  the 
median  incision  wiU  always  be  found  the  best.  It  is  accompanied  by  less 
Inemorrhage,  and  leaves  less  tendency  to  the  occurrence  of  a ventral  hernia. 
The  linea  alba  then  having  been  exposed,  the  incision  must  be  carried  Enough 
the  abdominal  wall  until  the  peritonemn  is  reached  ; this  must  then  be  slit  up 
by  means  of  a probe-pointed  bistoury  guided  by  the  forefinger  of  the  left  hand. 
The  incision  should  at  first  be  only  just  large  enough  to  admit  the  hand, 
which  may  be  introduced,  without  allowing  the  intestines  to  escape.  It  is 
possible  that  in  this  way  the  constricting  band  might  be  felt  and  ruptured  or 
the  intestine  relieved  from  it.  If  this  cannot  be  done  the  hand  must  be  with- 
drawn, Avhen  some  of  the  coils  of  the  small  intestine  will  protrude  through  the 
wound,  curling  over  its  edges.  These  must  be  carefully  supported  by  an 
assistant,  Avho  should  press  upon  them  with  a soft  linen  towel  moistened  with 
a Avarm  solution  of  carbolic  acid  (1  in  50).  By  following  the  intestine  along, 
reducing  one  part  as  the  next  is  AvithdraAvn,  the  obstruction  may  at  last  be 
reached.  It  is  usually  recommended  to  find  the  collapsed  pai’t  of  the  intestine 
and  to  follow  this  upAvards,  but  this  is  more  easily  said  than  done,  as  the 
distended  coils  of  the  above  usually  obscure  the  empty  part  below.  ^ It  Avill 
usually  be  found  that,  hoAvever  careful  the  Surgeon  may  be,  if  there  is  much 
distension,  a large  part  of  the  intestine  Avill  be  exposed  before  the  obstruction 
is  found.  If  there  be  a hernial  constriction  formed  by  a dense  adventitious 
fibroid  baud,  he  may  divide  the  band  that  constitutes  the  stricture  on  a 
director  by  means  of  a probe-pointed  bistoury  or  hernia-knife,  or  brea ' 
it  through  with  the  finger  ; or  he  may  AA'ithdraAA'  the  constricted  coil  o 
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intestine  from  an  aperture  in  the  omentum  or  mesentery  into  ^^hich  it  had 
slipped.  If  it  be  a case  of  volvulus,  the  colon  may  be  untwisted,  as  in  a ca.se 
on  which  I operated  in  1840. 

If  the  case  be  one  of  intussusception  it  is  usually  useless  to  attempt  to 
reduce  the  iuvaii'inatiou  without  bringing  the  whole  tumour  out  upon  the 
abdominal  wall.  This  can  usually  be  done  without  difficulty,  and  as  the  dis- 
tension in  these  cases  is  seldom  great  it  may  be  accomplished  without  allowing 
the  small  intestines  to  escape.  Kcduction  must  be  accom]dished  by  a process 
of  kneading  and  drawing  down  the  sheath,  rather  than  by  forcibly  attempting 
to  drag  out  the  entering  tube.  If  reduction  is  imiDossible,  the  Surgeon  has  three 
coui'ses  open  to  him.  He  may  return  the  bowel  and  leave  the  patient  to  his 
chance  of  a natural  cure  ; he  may  bring  out  the  piece  of  intestine  and  make 
an  artificial  anus  in  the  wound  ; or  he  may  cut  off  the  whole  invaginated 
part  and  sew  the  two  ends  of  the  gut  to  each  other.  The  course  to  be  adopted 
will  depend  on  circumstances.  As  it  is  presumed  that  the  operation  has  been 
undertaken  because  there  was  no  hope  of  a spontaneous  cure,  the  first  course 
is  not  likely  to  be  successful,  though  in  many  cases  it  is  the  only  one  that  can 
be  adopted  owing  to  the  exhausted  state  of  the  patient.  The  second  will  leave 
the  patient  an  artificial  anus  in  the  most  inconvenient  position.  The  third 
plan  would,  therefore,  be  the  best  to  adopt  if  the  condition  of  the  patient  is 
such  as  to  allow  the  necessary  time  for  its  performance.  The  chances  of 
recovery  are,  however,  not  great,  whichever  plan  be  adopted. 

After  the  obstruction,  whatever  may  be  its  nature,  is  removed,  the  intestines 
must  be  returned  and  the  wound  closed  and  dressed  as  described  on  p.  757. 
The  abdomen  must  be  well  supported  by  a bandage  and  the  knees  must  be  bent 
over  a pillow.  Opium  must  be  continuously  administered,  and  nothing  but  ice 
and  barley-water  allowed  for  from  twenty-four  to  forty-eight  hours.  The 
mortality  following  gastrotomy  for  the  relief  of  intestinal  obstruction  is,  as 
might  be  expected,  very  high,  amounting  to  about  80  per  cent.  Thus 
Ashhurst  finds  that,  in  57  cases  in  which  the  operation  was  done,  there  were 
11  recoveries  only. 

Colotomy. — The  operation  required  to  give  exit  to  the  intestinal  contents, 
is  of  two  kinds.  In  one  the  intestine  is  opened  in  the  left  iliac  fossa,  by  cutting 
through  the  peritoneum  covering  it.  In  the  other  it  is  opened  in  the  loin  by 
cutting  between  the  layers  of  the  meso-colon,  being  thus  exposed  where  it  is 
uncovered  by  peritoneum. 

Colotomy  may  be  required  for  the  following  conditions  : — 

1.  Intestinal  obstruction  beloAV  the  descending  colon. 

2.  Intense  pain  in  defaecation,  in  ulcerated  cancer  of  the  large  intestine  or 
rectum. 

3.  Cancerous  fistula  between  the  rectum  and  bladder. 

4.  Congenital  absence  of  the  rectum. 

Littre’s  Operation.  Inguinal  Colotomy. — The  first  operation,  or  Littre’s, 
as  it  has  been  called,  was  proposed  by  a Surgeon  of  that  name,  in  1710,  who 
adHsed  that  in  these  cases  the  sigmoid  flexure  of  the  colon  should  be  opened 
from  the  left  iliac  region;  but  it  was  not  until  the  year  177G  that  any  opera- 
tion of  the  kind  was  performed,  Avhen  Pi  I lore,  a Surgeon  of  Rouen,  was  the 
first  to  make  an  artificial  anus  on  the  adult,  for  relief  of  retention  of  fajccs  • 
this  he  did,  not  according  to  Littre’s  method,  but  by  opening  the  cascum  from 
the  right  iliac  region.  Fine,  of  Geneva,  in  1797,  opened  the  transverse  colon 
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from  the  umbilical  region,  in  a case  of  retention  of  fseces  produced  by  ' 
“ scirrhns  ” of  the  upper  part  of  the  rectum. 

Tjittre’s  operation  is  thus  performed.  An  incision  is  commenced  at  the  I 
level  of  the  left  anterior  superior  iliac  spine  and  carried  downwards  and 
inwards,  nearly  parallel  to  roupart’s  ligament  for  from  two  and  a half  to  * 
three  inches.  The  muscles  and  fascia  transversalis  fascia  are  then  divided  in  ' 

the  same  way  as  in  the  operation  for  ligature  of  the  external  iliac  artery.  The  ! 

peritoneum  is  then  opened  and  the  distended  sigmoid  flexure  usually  at  once  ' 

presents  in  the  wound.  It  is  then  drawn  into  the  Avound  and  secured  by  a ' 
sufficient  number  of  stitches.  These  should  be  made  to  include  the  peritoneum  I 
and  skin  in  the  abdominal  wall,  but  should  miss  the  muscles.  If  the  case  is 
not  urgent  the  stitches  may  be  made  to  penetrate  the  muscular  and  serous  ! 

coat  only,  and  the  gut  left  unopened  till  the  third  or  fourth  day.  If  it  is  ii' 

necessary  to  open  the  gut  at  once,  the  sutures  may  penetrate  the  whole  thick-  j ■ 

ness  of  the  gut.  On  opening  the  peritoneum  a piece  of  small  intestine  may  ), 

present  instead  of  the  colon  ; this  is  recognized  by  the  absence  of  bands  and 
appendices  epiploicm,  and  by  the  fact  that  if  its  mesentery  be  gently  pulled  it  i 
will  be  felt  to  be  fixed  towards  the  right  while  the  colon  is  fixed  to  the  left 
side.  i 


Amussat’s  Operation,  or  Lumbar  Colotomy. — In  order  to  aAmid  the 
complication  of  Avounding  the  peritoneum,  CaUisen,  of  Copenhagen,  in  1790 
proposed  opening  the  colon  from  behind,  in  the  left  lumbar  region,  where  it 
is  not  covered  by  peritoneum.  He  once  attempted  this  operation  on  the  dead 
body  of  a child  ; but,  failing  in  his  endeavour  to  reach  the  intestine  without 
wounding  the  serous  membrane,  he  seems  to  have  relinquished  all  further  idea 
of  it  ; and  it  Avas  subsequently  rejected  as  impracticable  by  aU  writei-s  on 
surgery  Avho  treated  of  this  subject. 

The  operation  of  colotomy  proposed  by  Callisen,  was  first  practised  and 
perfected  by  Amussat.  It  is  one  of  the  most  important  additions  to  operative 
surgery,  and  affords  an  admirable  illustration  of  the  important  practical 
application  of  an  apparently  trmal  anatomical  fact,  viz.,  the  relation  of  the 
layers  of  the  meso-colon  to  the  descending  colon. 

Amussat,  at  the  time  when  he  was  attending  the  celebrated  Broussais  for 
that  “ scirrhous  ” affection  of  the  rectum  of  which  he  ultimatelv  died,  was  led  to 
reflect  on  the  resources  that  Surgery  offers  in  similar  cases ; and  after  making 
some  experiments  on  the  dead  body,  Avith  the  Anew  of  contrasting  the  merit  of 
the  different  operations  that  have  been  proposed  for  the  formation  of  artificial 
anus  in  cases  of  obstruction  of  the  large  intestines,  he  became  conAunced  that 
the  operation  proposed  by  Callisen,  if  someAvhat  modified,  was  not  only  prac- 
ticable, but  safe.  He  soon  had  an  opportunity  of  putting  this  opinion  to  the 
test  of  actual  practice  in  1839,  in  a private  case,  at  Avhich  he  kindly  invited 
me,  then  a student  in  Paris,  to  be  present ; and  since  this  time  the  operation 
has  taken  a recognized  position  in  Surgery. 

The  following  is  the  best  method  of  performing  Lumbar  Colotomy.  If  the 
operation  is  to  be  performed  in  the  ordinary  situation,  the  patient  must  be 
placed  on  his  right  side,  with  a firm  folded  pilloAV  beneath  the  flank,  so  that 
the  body  may  be  slightly  curA'^ed  to  the  right  side,  and  the  space  betAA’ecn  the 
last  rib  and  the  crest  of  the  ilium  on  the  left  side  made  as  AA'ide  as  possible. 
The  Surgeon  then  measures  from  the  anterior  superior  to  the  posterior  superior 
spine  of  the  ilium,  carrying  the  tape  straight  fmin  one  to  the  other,  and  not 
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along  the  crest  of  the  ilium.  From  the  micl-poiiit  between  the  t^\o  spines 
(Heath),  or  half  an  inch  behind  it  (Allingham),  a vertical  line  is  drawn 
upwards,  as  in  Fig.  803.  This  corresponds  tolerably  accurately  to  the  line  of 
the  colon.  In  this  line  a point  is  taken  exactly  mid-way  between  the  last  rib 
and  the  crest  of  the  ilium.  An  incision,  either  transverse  or  inclined  slightly 
downwards  and  forwards  (Fig.  803),  is  then  made,  passing  through  this  point. 
It  must  bo  from  three  to  four  inches  in  length,  half  on  each  side  of  the 
vertical  line.  If  the  measurements  have  been  correctly  taken,  the  posterior 
extremity  of  the  incision  will  be  at  the  edge  of  the  erector  spime.  In  fact, 
the  edge  of  this  muscle  is  practically  a better  guide  than  the  vertical  line  just 
mentioned.  The  incision  is  steadily  deepened  through  the  skin  and  superficial 
fascia  by  light  strokes  of  the  knife.  After  these  are  divided,  the  external 
oblique  'comes  into  view  in  the  anterior  two-thirds  of  the  wound,  and  the 


Fig.  803. — Line  of  Incision  foi"  Lumbar  Colotomy.  Dotted  line  indicates  situation  of  Descending  Colon. 


latissimus  dorsi  in  the  posterior  third  ; these  are  divided  by  drawing  the 
knife  lightly  along  the  wound,  and  the  internal  oblique  is  then  exposed  and 
cut  through  in  the  same  way.  The  fascia  lumborum  now  comes  into  view. 
This  is  the  first  important  rallying  point.  It  must  be  picked  up  carefully 
with  the  dissecting  forceps,  and  opened  with  the  knife  held  horizontally  ; the 
finger,  guiding  a probe-pointed  bistoury  may  then  be  introduced  tlirough  the 
opening,  and  the  fascia  lumborum  divided  freely  to  the  whole  length  of  the 
wound.  At  this  stage  the  last  dorsal  nerve  and  the  artery  accompanying  it 
are  usually  divided,  and  the  vessel  must  be  twisted  or  tied.  The  incision 
through  the  fascia  lumborum  always  opens  the  sheath  of  the  quadratus 
lumborum,  the  external  boi’der  of  which  must  be  freely  notched  if  it  obstruct 
the  wound.  In  dividing  the  muscles  two  points  must  be  attended  to  ; first, 
that  these  structures  are  divided  to  the  same  extent  as  the  skin,  otherwise  the 
' Surgeon  will  continue  to  dig  in  a deep  and  conical  pit,  and  will  certainly  fail 
to  recognize  at  the  bottom  of  it  the  gut  of  which  he  is  in  search  ; and 
• secondly,  to  avoid  drifting  downwards  towards  the  crest  of  the  ilium,  as  the 
incision  is  deepened  from  drawing  the  wound  to  one  side  with  the  left  hand. 

At  this  stage  of  the  operation  two  copper  spatulm  must  be  put  into  the 
'•  wound,  by  which  it  is  drawn  widely  open.  Some  loose  fat  then  comes  into 
' view,  which  must  be  carefully  torn  through  with  the  fingers,  no  forceps  or 
other  instrument  being  used.  In  thin  patients  this  fat  is  Avanting.  The 
fa.scia  transversalis  next  appears.  This  is  a very  variable  structure  ; in 
fat  females  it  is  scarcely  recognizable,  Avhile  in  a thin  male  it  is  often  so  strong 
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as  to  bo  mistaken  for  the  pcritoncnni  or  the  gut.  It  must  be  carefully  torn 
through  at  the  posterior  part  of  the  wound.  'J''he  sub-peritoneal  fat  is  then 
exposed,  varying  in  amount  with  tlio  fatness  of  the  patient,  and  must  he  torn 


through  carefully  with  the  lingers.  The  gut  is  now  reached-  If  the  operation 


is  being  performed  for  obstruction,  the  colon  is  tensely  distended,  of  a 
greenish  colour,  and  usually  rises  up  into  the  wound.  In  cases  in  which  this 
operation  is  being  undertaken  for  relief  of  pain  in  cancer  of  the  rectum,  the 
gut  may  be  collapsed.  In  this  state,  not  only  is  it  difficult  to  find,  but  the 
part  uncovered  by  peritoneum  is  so  small  that  it  is  difficult  to  make  an 


Fig.  S04. — Incision  in  Left  Lumbar  Eegion  in 
Amussat’s  Operation. 


Fis 


805. — Colon  opened  and  Stitched  to  Sides 
of  Incision. 


opening  without  wounding  that  membrane.  All  these  difficulties  are  at  once 
overcome  by  distending  the  gut  with  air.  Lund  has  invented  an  ingenious 
apparatus  for  this  purpose,  but  the  gut  can  easily  be  distended  by  means  of  an 
ordinary  enema-syringe,  the  anus  being  closed  around  the  tube  by  a mass  of 
wet  or  oiled  wool  pressed  against  it  by  the  hand  of  an  assistant.  As  the  air 
enters  the  gut  will  be  seen  and  felt  rising  up  in  the  wound  (Fig.  804)  ; and  iu 
most  cases,  if  the  transversalis  fascia  have  been  sufficiently  torn  through,  it 
will  rise  up  to  the  level  of  the  skin.  If  from  any  reason  this  fails,  the  gut 
may  be  found  by  pushing  the  fore-finger  into  the  wound  till  the  lower  end  of 
the  kidney  is  felt,  immediately  in  front  of  which  the  colon  lies.  Pressure  on 
the  abdomen  will  sometimes  make  it  appear.  In  other  cases  it  may  be  found 
by  turning  the  patient  on  his  back,  passing  the  fore-finger  into  the  posterior 
part  of  the  wound,  and  then  seizing  between  it  and  the  thumb  the  parts  in 
contact  with  it.  The  patient  is  then  rolled  back  on  to  his  side  and  the  gut 
drawn  up  into  the  wound.  In  whatever  way  the  gut  is  seized,  it  must  be 
drawn  well  up  to  the  level  of  the  skin.  Two  silk  threads,  each  about  two 
feet  long,  are  then  passed  through  the  gut  and  the  skin  and  fat  on  each  side  of 
the  wound  in  the  following  way.  A curved  needle  is  threaded  on  the  suture  ; 
it  is  first  passed  through  the  skin  and  fat  on  one  side  of  the  wound,  then 
longitudinally  through  the  anterior  part  of  the  gut  exposed,  including  about 
one  inch  of  it ; finally  the  needle  is  passed  from  the  wound  opposite  to  the 
point  at  which  it  entered  on  the  other  side.  A similar  thread  is  then  passed 
in  the  same  w^ay,  including  the  posterior  part  of  the  gut  exposed.  Care  mast  be 
taken  not  to  puncture  the  peritoneum  wdth  the  anterior  thread.  An  incision 
is  then  made  into  the  gut  between  the  two  sutures,  the  finger  introduced,  the 
loops  pulled  out  and  divided  and  tied.  Thus  the  gut  is  rapidly  secured  by 
four  sutures  immediately  after  being  opened,  and  fiecal  matter  is  prevented 
from  running  into  the  wound  (Fig.  805).  More  sutures  may  be  put  in 
afterwards  if  necessary.  If  much  escape  of  fteccs  is  expected,  the  wound  may 
be  touched  with  chloride  of  zinc  (gr.  40  to  3]),  and  the  posterior  part  over 
which  the  faecal  matter  wall  flow  may  be  smeared  with  iodo-vaseline  ointment 
or  carbolic  oil  before  the  gut  is  opened.  The  gut  should  be  brouglit  as  far  back 
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in  the  wouuJ  ns  can  conveniently  be  done.  After  the  operation  the  anterior 
part  of  the  wound  may  be  closed  with  sutures,  bnt  the  posterior  should  be 
left  partly  open,  and,  if  necessary,  a drainage  tube  introduced  to  prevent  any 
burrowing  of  pus  in  the  loose  sub-peritoneal  areolar  tissue.  A pad  of  carded 
oakum,  or  some  other  absorbent  antiseptic  material,  is  then  applied  and 
changed  frequently.  A piece  of  lint  soaked  in  carbolic  oil  (1  in  10)  may  be 
applied  next  the  skin,  a hole  being  cut  through  it  opposite  the  gut. 

After  colotomy,  the  patient  will  derive  much  comfort  fi’om  taking  powdered 
charcoal.  It  not  only  deodorizes,  but  also  tends  to  harden  the  fmces.  When 
recovery  has  taken  place,  the  aperture  in  the  lumbar  region  may  be  kept 
supported  and  closed  by  means  of  a truss  with  a large  pad. 

Wound  of  the  Peritoneum  is  the  most  serious  accident  during  the  operation, 
as  it  may  be  followed  by  peritonitis,  bnt  is  by  no  means  necessarily  so.  It 
may  occur  in  three  stages  of  the  operation  : — 1,  while  dividing  the  fascia 
lumborum,  from  too  free  use  of  the  knife  ; 2,  the  posterior  reflection  may  be 
corn  with  the  finger  by  using  it  as  a hook  to  drag  the  gut  up  into  the  wound  ; 
3,  it  may  be  punctured  by  the  needles,  or  wounded  by  the  knife  in  opening 
the  gut.  In  rare  cases  free  gas  is  met  with  in  the  peritoneal  cavity,  and  this 
;may  lead  to  the  peritoneum  being  mistaken  for  the  gut.  In  some  cases  there 
>is  a complete  meso-colon  is  met  with,  so  that  it  is  impossible  to  open  the  gut 
.vithout  wounding  the  serous  membrane.  In  fat  subjects  the  depth  of  the 
-vound  increases  the  difficulty  of  the  operation,  in  some  cases  necessitating  a 

t crucial  incision  to  give  more  space.  Different  Surgeons  have  variously' 
modified  the  operation  by  making  the  incision  vertical  or  semilunar  instead 
:)f  transverse,  but  the  method  above  described  is  that  usually  preferred. 

After  colotomy  two  complications  are  not  uncommonly  met  with,  contrac- 
1 ion  of  the  wound  and  prolapsus  of  the  gut.  The  first  must  be  treated  by 
^ ! ntroducing  a conical  vulcanite  plug,  which  must  be  constantly  worn  ; the 
■econd  by  a properly  constructed  pad,  secured  by  an  elastic  belt. 

The  causes  of  death  after  colotomy  are  usually  exhaustion,  septicaemia,  peri- 
•onitis  from  wound  of  the  membrane,  and  occasionally  secondary  peritonitis 
:om  buiToving  of  pus  in  the  subperitoneal  fat  towards  the  iliac  fossa. 

Comparison  of  Littre’s  and  Amnssat’s  Operations. — When  we  com- 
are the  different  operations  that  have  been  proposed  for  the  formation  of  an 
rtificial  anns,  it  will  be  seen  that  Callisen’s,  as  modified  by  Amussat,  presents 
i he  great  advantage  of  not  implicating  the  peritoneum,  and  the  risk  of  periton- 
>ds  is  thus  avoided.  The  danger  of  death  from  this  cause  in  Littre’s  opera- 
:on  does  not  seem,  however,  to  be  so  great  as  might  have  been  supposed,  and 
¥ s advocates  claim  for  it  the  advantages  of  being  a less  severe  operation  and 
F placing  the  new  anus  in  a more  convenient  situation,  as  the  patient  is  able 
> cleanse  it  himself.  Also,  when  the  operation  is  performed  for  congenital 
■osence  of  the  I'cctum,  Littre’s  is  said  to  be  preferable,  as  being  much  less 
rifficult  and  more  certain  to  reach  the  gut,  which  is  often  in  infants  attached 
j a long  meso-colon  in  the  left  loin.  It  is  said  also  that  the  risk  of 
n-itonitis  in  Littre’s  method  is  less  than  when  the  peritoneum  is  accidentally 
ounded  in  AmnssJit’s  operation,  as  the  uniform  pressure  of  the  anterior 
xlominal  wall  tends  to  ja'cvent  the  entrance  of  ficcal  matter  into  the  cavity, 
he  fact  that  the  sigmoid  flexure  is  so  often  the  seat  of  the  disease  in  malignant 
ricture  is,  on  the  other  hand,  a very  strong  argument  in  favour  of  Amussat’s 
xjration  in  all  such  cases. 
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Ciosar  IlaAvkins  lias  collected  and  analysed  44  cases,  in  which  an  artificial 
anus  was  formed  by  opening  the  intestine;  in  17  of  these  the  artificial 
anus  Avas  made  through  the  peritoneum,  and  in  27  behind  that  inembi-ane ; 
hut  for  Yarious  reasons,  which  are  stated  at  length  in  the  'paper,  Hawkins  ex- 
cludes 5 of  the  cases  of  peritoneal  section,  leaving  only  12  to  compare  with  2G 
cases  of  operation  behind  this  membrane.  Of  the  former  he  finds  that  7 died 
and  5 recovered  ; the  recoveries  amounting,  therefore,  to  only  forty-one  per 
cent,  in  the  cases  of  this  category ; whilst  of  the  2G  cases  Avhere  the  peritoneum 
AAms  uninjured,  10  died  and  IG  recovered  ; the  proportion  of  recoveries  in  the 
cases  of  this  category  amounting  to  sixty-one  per  cent.  Though  the  large 
intestine  was  opened  in  all  these  cases,  the  operation  was  [lerformed  on  the 
right  side  in  10  instances  ; in  4 cases  the  right  colon  and  caBcum  were  opened 
through  the  peritoneum,  and  of  these  all  died ; whilst  of  the  remaining  G,  in 
which  the  right  colon  was  opened  behind  the  peritoneum,  4 recovered.  The 
preference,  therefore,  as  Hawkins  observes,  on  the  right  side,  is  certainly  due 
to  the  lumbar  operation.  It  is  remarkable,  however,  that  in  the  operation  on 
the  left  colon,  the  results  are  someAvhat  different ; for,  of  8 cases  in  Avhich  this 
intestine  Avas  opened  through  the  peritoneum,  5 recovered  and  8 died  ; whilst 
of  20  cases  in  which  the  lumbar  operation  was  performed,  11  recovered  and  9 
died.  Hawkins  observes,  that  the  inequalities  of  the  numbers  appear,  hoAv- 
ever,  to  leave  the  question  as  to  the  mode  of  oj)erating  on  the  descending  colon 
still  undecided  ; and  that  an  operator  is  justified  in  selecting  whichever  situa- 
tion he  thinks  best  for  the  formation  of  an  artificial  anus  on  the  left  side  of 
the  body. 

Van  Erckelens,  who  has  collected  262  cases  of  colotomy,  confirms  the 
opinion  expressed  by  Hawkins.  Of  the  262  cases,  165  were  performed  by 
Amussat’s  method,  and  of  these  63  died,  about  38  per  cent. ; 84  were  per- 
formed by  Littre’s  method,  and  of  these  39  died,  or  about  46  per  cent.  lu 
the  remaining  cases  the  method  of  operating  Avas  not  recorded,  Of  the  262 
cases,  110  were  for  cancer,  49  for  strictures,  44  for  imperforate  anus,  43  for 
intestinal  obstruction,  and  16  for  fistulous  openings  from  the  rectum  into 
neighbouring  passages.  The  difference  in  the  mortality  is  therefore  not  great, 
but  yet  is  distinctly  in  favour  of  Amussat’s  operation.  Of  those  cases  in  which 
death  has  resulted  from  Amussat’s  oj>eration,  a large  proportion  appear  to  have 
been  due,  not  directly  to  the  operation,  but  to  the  influence  of  the  preAious 
disease,  the  operation  having  occasionally  been  uselessly  done  at  the  last 
extremity.  We  should,  therefore,  have  less  hesitation  in  performing  the  extra- 
peritoneal  operation  in  an  early  stage  of  those  cases  in  AAdiich  it  is  called  for, 
than  Ave  should  if  the  section  itself  Avere  attended  Avith  any  serious  risk  to  the 
patient’s  life. 
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CHAPTER  LXIV. 


rAPPING  THE  ABDOJtlEX.— OPERATIONS  ON  THE  ABDOMINAL 
VISCERA.— TUMOURS  OF  THE  OROIN. 


TAPPING  THE  ABDOMEN.  PAKACENTESIS  ABDOMINIS. 

The  abdomen  often  requires  Tapping,  either  for  general  or  encysted  ascites. 
This  operation,  which  is  one  of  the  simplest  in  surgery,  may  be  performed 
,s  follows.  The  bladder  having  been  emptied,  the  patient  is  seated  on  the 
dge  of  the  bed  or  of  a large  chair,  or  if  very  weak  lies  on  the  side,  and 
, Atas  a broad  flannel  roller,  split  at  each  end  to  within  six  inches  of  the  middle, 
>assed  round  the  body  in  such  a -way  that  the  untorn  part  covers  the  front  of 
he  abdomen,  whilst  the  ends,  which  are  crossed  behind,  are  given  to  an 
-ssistant  on  each  side,  who  must  draw  tightly  upon  them  as  the  water  flows, 
’he  Surgeon  then,  seating  himself  before  the  patient,  and  having  ascertained 
hat  there  is  absolute  dulness  at  the  point  at  which  he  intends  to  operate, 
lakes  a small  incision  with  a scalpel  into  the  mesial  line  about  two  inches 
.elow  the  mnbilicus,  and  through  the  opening  thus  made  he  thrusts  the 
•’ochar ; as  the  fluid  escapes,  the  patient  often  becomes  faint,  but  this  may 
Tommonly  be  guarded  against  by  continuing  to  draw  upon  the  bandage  so  as 
) keep  up  good  pressure  in  the  abdomen.  After  all  the  fluid  has  escaped,  the 
Derture  must  be  closed  with  a strip  or  two  of  plaster  supported  by  a pad  and 
mdage,  or  a pad  of  iodoform  or  salicylic  wool  covered  with  collodion. 

The  incision  through  which  the  trochar  is  thrust  must  not  enter  the  perito- 
•3um.  The  trochar  itself  must  be  of  full  size,  with  a well-fitting  cannula. 
)metimes  it  is  convenient  to  have  one  fitted  with  a stop-cock,  to  the  end  of 
hich  a vulcanized  india-rubber  tube,  as  represented  in  Fig.  768,  p.  698,  may 
; adapted,  by  which  the  fiuid  is  earned  quietly  and  ivithout  splashing  into  the 
lil  destined  to  receive  it.  Should  the  particular  situation  of  the  accumula- 
>n  of  fluid  in  encysted,  ascites  not  allow  its  withdrawal  by  an  aperture  below 
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e umbilicus,  the  abdomen  may  be  tapped  in  any  other  convenient  situation, 
cept  in  the  coume  of  the  epigastric  vessels. 

Ascitic  fluid  may  be  removed  also  by  the  aspirator,  but  in  the  abdomen  this 
stniment  presents  no  advantages  over  the  ordinary  syphon-trochar. 

. R.  Southey,  believdng  that  a gradual  withdrawal  of  the  fluid  is  most  advan- 
^eous,  avoiding  the  risk  of  syncope  and  the  necessity  of  bandaging  the 
tient,  has  devised  a small  “ drainage-trochar,”  which  can  be  left  in  until 
e distension  is  relieved.  The  fluid  flows  steadily  from  it  at  the  rate  of  from 
n to  twenty  ounces  per  hour,  through  a fine  india-rubber  tube.  This  method 
relieving  ascites  has  been  found  veiy  efficacious.  It  has  no  tendency  to  set 
' ixsritonitis,  and  is  almost  painle.ss. 
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REMOVAL  OF  PORTIONS  OP  THE  INTESTINE, 

Tlic  operation  of  removal  of  a ])ortion  of  the  intefitine  for  disease,  or,  as  it  is 
termed,  Enterectomy,  or  if  performed  on  the  colon,  Cfolectomy,  was  fii-st 
attempted  in  1888  by  Keybard.  Three  inches  of  the  colon  wei-e  removed,  the 
divided  ends  united  by  suture,  and  the  ])atieut  recovered.  In  1880  Dieffen- 
bach  removed  a gangrenous  portion  of  the  intestine,  and  sutured  the  ends  of 
the  gut  successfully  in  a case  of  strangulated  hernia.  Excision  of  a portion 
of  the  intestine  remained  one  of  the  curiosities  of  surgery  till  within  the  last 
few  years,  during  which  it  has  been  frequently  performed  by  Gussenbauer, 
Czerny,  Billroth,  Madelung,  Juillard,  and  many  other  continental  Surgeons ; 
and  by  Bryant,  Marshall,  Treves,  and  others  in  this  country.  In  1882  Made- 
lung  collected  88  cases  in  which  the  intestine  had  been  united  by  suture  after 
complete  division,  with  or  without  removal  of  a diseased  portion.  Seven  of 
these  were  accidental  wounds,  and  of  these  three  died,  and  in  one  the  result 
was  not  recorded.  In  44  it  was  undertaken  for  gangrene  of  the  gut  in  strangu- 
lated hernia,  and  of  these  23  died  ; in  three  for  internal  strangulation,  and  all 
these  died  ; in  22  for  the  cure  of  artificial  anus,  with  8 deaths  ; and  in  9 for 
tumours  of  the  gut,  with  three  deaths.  These  statistics  well  illustrate  the 
nature  of  the  cases  in  which  this  operation  has  been  undertaken,  and  the 
degree  of  success  that  has  attended  it.  The  cases  of  tumour  most  adapted  for 
removal  are  annular  papillomata  or  columnar  epitheliomata  of  the  great  intes- 
tine, before  they  have  formed  connections  with  surrounding  parts.  Such 
tumours  may  often  be  recognized  by  the  symptoms  of  stricture  and  by  feeling 
the  growth  through  the  abdominal  wall.  Tumours  of  the  small  intestine  are 
extremely  rare,  and  could  scarcely  be  diagnosed  by  external  examination. 

The  symptoms  of  the  various  conditions  calling  for  enterectomy  have 
already  been  sufficiently  described,  and  it  remains  here  only  to  give  a brief 
description  of  the  operation.  If  enterectomy  is  to  be  performed  for  artificial 
anus,  the  patient  must  be  prepared  by  a few  days  limited  diet  and  an  aperient, 
followed  by  an  enema  to  empty  the  bowel  immediately  before  the  operation. 
In  other  cases  this  is  impossible.  The  general  directions  given  on  p.  756 
must  be  carefully  attended  to.  The  patient  must  be  thoroughly  under  the 
influence  of  the  aneesthetic  ; complete  relaxation  of  the  abdominal  walls  being 
a gi’eat  assistance  to  the  Surgeon.  The  incision  must  be  made  according  to 
circumstances.  In  cases  of  tumom*  it  is  most  conveniently  placed  over  the 
growth.  I 

The  abdomen  having  been  opened  with  all  antiseptic  precautions,  the  part 
of  the  intestine  to  be  removed  must  be  di’awn  well  out  so  that  not  only  the 
diseased  part  but  two  or  three  inches  of  the  healthy  bowel  on  each  side  may 
be  clearly  in  view.  A flat  carbolized  sponge  may  then  be  placed  in  the 
abdominal  opening  to  prevent  the  protrusion  of  any  more  of  the  intestine 
The  part  of  the  gut  that  has  been  drawn  out  should  then  be  laid  on  a cleai 
linen  rag  moistened  with  some  warm  antiseptic  solution.  A solution  0 
carbolic  acid  (1  in  40)  will  be  found  the  most  efficient,  and  will  not  cause  anj 
irritation  of  the  gut.  If  these  precautions  are  carefully  taken,  should  any  fmc« 
matter  escape  on  dividing  the  gnt  there  is  no  danger  of  its  entering  the  perito 
neal  cavity,  an  accident  Avhiidi  would  very  probably  be  fatal.  The  next  step  1 
to  apply  a clamp  about  two  inches  distant  on  each  side  of  the  jiiece  of  gnt  to  b 
removed,  partly  to  restrain  luemorrhage  and  partly  to  prevent  a co]3ious  escap 
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of  faeces.  A pair  of  polypus-forceps,  sheathed  with  pieces  of  drainage-tube, 
will,  ill  the  absence  of  a special  instruinent,  answer  the  purpose  very  well. 
An  india-rubber  ring  may  be  put  round  the  handles  to  keep  them  closed. 
The  piece  of  gut  is  then  cut  away  between  the  forceps  ; in  the  case  of  small 
intestine,  a V-shajied  piece  of  the  mesentery  is  removed  with  it.  Any  faeces 
that  escape  must  now  be  Avashed  aAvay  and  the  gut  thoroughly  cleaned,  both 
inside  and  out,  Avith  an  antiseptic  solution.  All  bleeding  is  then  arrested,  and 
the  sutures  introduced  iu  the  manner  described  at  p.  8(50,  Vol.  I.  It  is  noAV 
generally  agreed  that  fine  silk,  introduced  Avith  the  finest  possible  needle,  is 
the  best  form  of  suture.  It  should  have  been  preAuously  rendered  thoroughly 
aseptic.  Czerny  recoinmends  boiling  it  for  some  time  in  a 5 per  cent,  solution 
of  carbolic  acid,  but  simply  soaking  in  the  solution  for  tAventy-four  hours  is 
practically  sufficient.  It  is  better  to  introduce  all  the  sutures  before  tighten- 
ing any.  To  overcome  the  difficulty  of  picking  up  the  serous  and  muscular 
coats  only  in  the  collapsed  intestine,  Treves  has  iuA^ented  an  india-rubber 
campon,  Avhich  can  be  introduced  into  the  tAvo  ends  and  distended  with  air. 
After  all  the  stitches  haA'e  been  introduced,  but  before  they  are  tightened,  it ' 
can  be  alloAA'ed  to  collapse,  and  is  then  easily  withdmAvn.  The  stitches  having- 
been  tightened,  a line  of  sutures  is  carried  along  the  V-shaped  slit  in  the 
mesentery,  if  it  be  small  intestine  that  is  being  removed,  lest  an  aperture  be 
left  Avhich  might  give  rise  to  internal  hernia  from  a coil  of  gut  slipping 
through  it.  The  clamps  are  then  removed.  The  gut  may  then  be  kept  out 
of  the  abdomen  for  a minute  or  tAvo  ; and  should  any  fceces  pass  into  it,  it 
must  be  carefully  examined  for  any  leak.  If  it  be  perfectly  tight,  it  is  care- 
fully cleaned  and  put  back  into  the  abdomen.  In  cases  of  operation  for 
artificial  anus  or  gangrenous  gut  iu  hernia,  the  external  wound  may  have  a 
drainage-tube  inserted  ; in  others,  it  may  be  completely  closed.  In  any  case, 
an  antiseptic  dressing  is  applied. 

In  some  cases  of  tumour  of  the  boAvel  the  patient’s  condition  is  such  that  it 
is  impossible  to  submit  him  to  an  operation  lasting  often  an  hour  and  a half 
to  two  hoiu-s.  The  tumour  may  then  be  removed,  and  the  gut  brought  out  at 
the  Avound  so  as  to  form  an  artificial  anus.  This  operation  has  been  performed 
by  Bryant  and  ^Marshall.  Bryant’s  patient  survived,  and  was  in  good  health  a 
year  after. 


EXCISION  OF  THE  PYLORUS. 
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The  possibility  of  removing  the  pylorus  for  cancer  Avas  first  suggested  by 
Billroth  in  1877.  Gussenbauer  and  Y.  Winiwarter  subsequently  experimentally 
demonstrated  the  possibility  of  removing  ])ortions  of  the  stomach  fi'om  animals. 
The  first  operation  on  the  human  subject  was  performed  by  Bean,  Avho 
remoA'ed  the  pylorus  in  1879  ; the  patient  hoAvever  survived  only  five  days. 
In  1880,  Rydygier  repeated  the  operation,  but  the  patient  died  in  a Icav 
hours.  In  1880,  Billroth  ])erformed  the  first  successful  operation.  The 
patient  Avas  a Avoman  aged  48,  she  made  an  uninterrupted  recovery,  and  eat  a 
mutton  cutlet  Avith  the  best  aj)j)etite  on  the  tAventieth  day  after  the  operation. 
The  patient,  howcA'cr,  died  four  months  after  the  operation  from  cancer  of 
the  peritoneum  and  retroperitoneal  lymphatic  glands.  The  operation  has 
since  been  repeated  in  a considerable  number  of  cases  by  Wblfler,  X . Ydni- 
warter,  and  others,  Avith  a fair  amount  of  success  ; but  the  actual  statistics 
have  not  yet  been  collected. 
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The  operation  is  practicable  only  in  cases  in  which  the  pylorus  has  not 
formed  such  adhesions  to  the  surrounding  ]>arts  as  to  pi-event  its  being  drawn 
completely  IVom  the  wound.  Before  the  operation  the  patient  must  be  con- 
fined to  licpiid  food  for  some  days.  Immediately  before  commencing  the 
stomach  must  be  thoroughly  cleaned  by  means  of  the  stomach-jjump  with 
tepid  Avater.  The  incision  through  the  abdominal  Avail  must  be  transAxu-se,  or 
nearly  so,  in  direction,  placed  over  the  tumour,  and  free  enough  to  expose 
the  parts  thoroughly.  In  Billroth’s  cases  the  external  Avound  was  four  to 
five  inches  in  length,  crossing  the  middle  line  above  the  umbilicus.  The 
great  and  small  omentum  must  be  carefully  separated  from  the  parts  to  be 
removed,  all  bleeding  vessels  being  tied  as  divided.  The  pyloric  part  of  the 
stomach  is  then  draAvn  from  the  Avound  and  laid  on  a carbolized  cloth  or  a flat 
sponge,  the  subsequent  steps  of  the  operation  being  conducted  outside  the 
abdomen.  The  stomach  and  duodenum  are  then  cut  through  Avith  scissors. 
After  each  stroke  of  the  scissors,  any  bleeding  point  is  secured.  Before 
dividing  the  duodenum,  a few  threads  must  be  passed  through  its  serous  and 
muscular  coats,  lest  it  slip  back  into  the  cavity  of  the  abdomen.  The  stomach 
is  then  fitted  to  the  duodenum,  by  the  removal  of  a V-shaped  piece  of  its 
walls,  either  in  the  greater  and  lesser  curvature,  or  at  one  side  only.  Finally, 
the  duodenum  and  the  stomach  are  united  by  sutures  inserted  as  already 
described,  the  stomach  returned  to  the  abdomen,  and  the  wound  closed.  The 
operation  takes  from  one  to  two  hours,  and  fifty  to  sixty  sutures  may  be 
required.  Success  depends  upon  attention  to  antiseptic  details,  and  preA^ntion 
of  the  escape  of  any  of  the  intestinal  contents  into  the  abdomen.  In  the 
after-treatment  no  food  is  alloAved  by  the  mouth  for  two  or  three  days,  the 
patient  being  supported  by  nutritive  enemata.  Billroth  alloAved  his  case  sour 
milk  on  the  third  day. 

In  a case  in  Avhich  the  operation  was  attempted,  but  found  to  be  impractic- 
able, V.  Winiwarter  ingeniously  performed  an  operation  to  which  he  has  given 
the  name  of  gast7'o-enter ostomy.  It  consists  in  drawing  up  the  third  part  of 
the  duodenum  and  establishing  a fistulous  opening  betAveeu  it  and  the  gi-eat 
curvature  of  the  stomach.  In  the  first  case  it  was  successful,  and  gave  great 
relief. 


OPEEATIONS  ON  THE  LIATEB. 

Surgical  procedures  on  the  liver  are  required  for  the  relief  of  abscesses,  for 
the  cure  of  hydatid  cysts,  and  for  some  affections  of  the  gall-bladder. 

Abscess  of  the  Liver.— Abscesses  of  the  liver  may  be  multiple  or  single. 
Multiple  abscesses  are  usually  the  result  of  pyaemia,  and  admit  of  no  sui-gical 
treatment.  The  single  abscess  generally  occurs  in  patients  who  have  lived  in 
tropical  regions,  and  is  consequently  often  termed  the  “ tropical  abscess.”  The 
diagnosis  of  the  disease  belongs  rather  to  the  physician  than  to  the  sm-geon. 
It  will  be  sufficient  to  mention  here  that  the  chief  symptoms  are  fever,  rigors, 
loss  of  appetite  and  health,  occasional  jaundice,  Avith  pain  in  the  region  of 
the  liver,  and  sometimes  in  the  right  shoulder.  There  is  increased  liAcr 
dulness,  and  in  the  later  stages  bulging  at  some  point  corresponding  to  the 
surface  of  the  liver,  either  in  front  or  beneath  the  loAver  ribs  beliind.  Ihe 
abscess,  if  uiirclieAxd,  may  burst  into  the  pleura,  luug,  intestine  or  peritoneum, 
but  in  many  cases  it  points  tOAvards  the  surface,  cither  in  the  right  hypo- 
chondriac region,  or  through  the  loAver  ribs  behind.  The  diagnosis  of  the 
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abscess  is  made  certain  by  the  use  of  the  aspirator.  It  may  be  emptied  in  tin's 
vray ; but  this  rarely  f>Ives  more  than  temporary  relief.  In  order  to  effect  a 
cure,  it  is  in  most  cases  necessary  to  evacuate  tlie  pus  and  drain  the  cavity. 
The  mode  of  doinu;  this  will  vary  with  the  depth  and  the  situation  of 
the  abscess.  In  all  cases  it  should  be  done  with  the  strictest  antiseptic 
precautions. 

Accordins:  to  Sir  Joseph  Fayrer  it  is  always  better  to  open  in  front  if 
possible.  If  the  abscess  is  distinctly  pointing-  below  the  ribs,  this  may  be 
done  by  a free  incision,  as  adhesions  will  certainly  be  present  between  the 
opposed  peritoneal  surfaces.  As  the  liver  substance  is  cut,  there  is  a most 
alamiing  gush  of  blood,  but  this  soon  stops  if  pressure  be  applied  by  means  of 
a sponge.  A large  drainage-tube  must  then  be  inserted,  and  the  case  treated 
antiseptically  in  the  same  way  as  any  other  abscess.  If  the  abscess  point 
behind,  under  the  lower  ribs,  it  may  be  necessary  to  remove  a portion  of  one 
of  the  ribs  to  admit  a drainage-tube  of  sufficient  size.  If  the  abscess  be  deep, 
i and  indicated  merely  by  bulging,  without  evident  pointing,  a free  incision  can- 
9 not  be  safely  made.  A large  trochar  may  then  be  introduced,  and  left  in  for 
a few  days,  being  replaced  by  a drainage-tube  as  soon  as  the  track  is  sufficiently 
established.  If  the  puncture  is  made  in  front,  fatal  peritonitis  may  ensue  if 
no  adhesions  are  present  ; to  avoid  this  danger,  Volkmaun  recommends  that 
the  surface  of  the  liver  should  be  exposed  by  an  incision  through  the  abdominal 
wall  ^vith  antiseptic  precautions.  The  wound  may  then  be  kept  open  by  the 
insertion  of  a piece  of  carbolic  gauze  between  its  edges  till  adhesions  have 
formed,  when  the  abscess  may  be  safely  opened  as  above  described.  Injection 
of  the  abscess  is  not  necessary  if  antiseptic  treatment  is  carried  out,  but  should 
this  fail,  and  the  discharge  become  foul,  the  cavity  must  be  fr-equently  washed 
out  through  the  tube  with  some  antiseptic  solution. 

Hydatids  of  the  Liver. — A hydatid  cyst  is  characterized  by  a gradual 
progi-essive  enlargement  of  the  liver,  regular  or  lobulated  in  form,  smooth  on  the 
surface  and  rounded  at  the  edge.  The  general  health  suffers  but  little,  there 
is  no  fever  and  no  pain  until  the  tumour  reaches  a considerable  size  and  causes 
local  peritonitis  with  the  formation  of  adliesions.  T\Jien  the  tumour  is  very 
large,  suppuration  may  take  place.  For  a more  detailed  description  of  this 
disease  I must  refer  the  reader  to  works  on  medicine. 

►Surgical  interference  should  never  be  undertaken  until  the  tumour  reaches 
such  a size  as  to  become  a soiu’ce  of  inconvenience  to  the  patient.  If  any 
doubt  exists  as  to  its  nature  this  may  be  at  once  cleared  up  by  the  use  of  the 
aspirator,  the  fluid  of  a hydatid  cyst  resembling  nothing  in  the  body  except 
cerebro-spinal  fluid  (Yol.  I.,  p.  97G).  The  following  are  the  chief  modes  of 
treatment  which  have  been  adopted  in  this  disease : — 

Aci(jpU7icture. — ^lany  cysts  have  been  cm-ed  after  simple  puncture  by  means 
of  acupuncture  needles  repeated  at  short  intervals.  It  appears  that  tlie  fluid 
escapes  through  the  ])unctures  and  is  absorbed.  This  simple  treatment  has, 
li  however,  very  frequently  been  followed  by  suppuration,  necessitating  a free 
opening  of  the  cyst  to  save  the  patient.  It  is  said  also  that  it  may  lead  to  the 
diffusion  of  the  pai’.asites  through  the  peritoneal  cavity  with  the  formation  of 
new  cysts. 

Elnclrolyais  has  been  ti-ied  in  several  cases,  but  presents  no  advantages  over 
simple  puncture. 

Aspiration  frequently  repeated  has  also  cured  many  cases,  and  is  perhaps  the 
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best  means  to  be  udopteci  as  the  first  effort  at  cure.  It  is  not  uncommonly 
followed  by  inflammation  and  suppuration  of  the  cyst. 

Injection  of  iodine  after  withdrawing  some  of  the  fluid  by  the  aspirator  does 
not  seem  to  present  any  advantages  over  simple  aspiration. 

Drainage  of  the  cyst  by  meaiis  of  a cannula  inserted  on  a trochar  and  tied  in 
lias  been  successful  in  some  cases.  It  is  always  folloAved  by  suppuration,  and 
is  attended  by  considerable  risk  of  peritonitis. 

Opening  the  cyst  by  caustics  as  recommended  l>y  Recainier  was  formerly 
frequently  adopted,  the  object  being  to  form  adhesions  between  the  opposed 
surfaces  of  the  peritoneum  before  the  cavity  was  reached.  It  is  tedious  and 
painful,  and  is  now  seldom  adopted. 

Opening  the  cavity  ivith  removal  of  the  acephalocyst  was  first  performed  l)y 
Lindemann  of  Hanover.  He  divided  the  abdominal  wall  by  a vertical  incision 
under  antiseptic  precautions,  and  exposed  the  surface  of  the  liver.  The  wound 
was  then  held  open  and  a number  of  fine  sutures  passed  attaching  the  peri- 
toneum to  the  skin.  Two  strong  threads  were  then  passed  through  the  cyst- 
wall  parallel  to  the  edge  of  the  wound,  by  means  of  which  it  Avas  drawn  Avell 
out  of  the  abdomen.  It  was  then  opened  freely  between  the  threads  and 
cleaned  out  as  far  as  possible.  Finally  the  cyst-wall  was  closely  sewn  to  the 
skin,  a large  drainage-tube  inserted  and  an  antiseptic  dressing  applied. 
This  operation  was  recently  performed  in  UniAnrsity  College  Hospital  by 
R.  J.  Codlee.  The  patient  went  on  Avell  for  three  weeks,  AAdien  she  died 
apparently  from  septicaemia.  Volkmann  advises  that  the  operation  should  be" 
performed  in  two  stages,  the  surface  of  the  liver  being  first  exposed,  the  wound 
plugged  with  carbolic  gauze  for  five  or  six  days  till  firm  adhesions  have  formed 
between  the  liver  and  the  parietal  peritoneum,  and  the  cyst  is  then  opened  and 
treated  as  above  described.  Further  experience  is  yet  Avanted  to  prove  the 
safety  of  this  operation,  but  it  would  seem  hardly  Avise  to  adopt  such  serious 
proceedings  till  simpler  means  have  failed. 

A suppurating  hydatid  cyst  must  be  treated  in  the  same  way  as  a liver  • 
abscess. 

Diseases  of  the  Call-bladder. — Dilatations  of  the  gall-bladder,  some- 
times of  very  great  size,  are  occasionally  met  Avith  as  the  result  of  impaction 
of  a gall-stone  in  the  cystic  duct.  As  the  impaction  takes  place  before  the 
junction  of  the  cystic  duct  Avith  the  hepatic,  there  is  no  jamidice,  and  the 
fluid  distending  the  cyst  is  not  coloured  with  bile.  Impaction  in  the  common 
bile  duct  if  unrelieved  is  fatal  before  any  great  dilatation  takes  j)lace.  In 
some  cases  the  distended  gall-bladder  has  been  known  to  inflame,  suppu- 
rate, and  discharge  externally,  leaving  a fistulous  opening  through  which 
gall-stones  have  been  discharged.  N^latoii  advised  that  this  should  be 
anticipated  by  opening  the  gall-bladder  by  means  of  caustics,  and  states  that 
he  performed  the  operation.  Handheld  Jones  suggested  that  the  gall-bladder 
might  be  opened  and  the  obstructing  calculus  removed  from  Avithiii  it, 
and  Marion  Sims  was  the  first  to  perform  this  operation,  but  without  success  ; 
in  1878,  hoAvever,  LaAVSon  Tait  successfully  accomplished  the  remoA'al  of  the 
impacted  gall-stone,  and  the  patient  made  a rapid  and  complete  recovery. 
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The  diagnosis  of  distended  gall-bladder  is  not  ahvays  possible.  It  is  usually 


freely  movable  except  at  its  upper  attachment,  and  may  resemble  a renal 
tumour.  The  operation  is  performed  on  the  same  plan  as  that  already 
described  for  the  removal  of  a hydatid  cyst. 
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EXTIRPATION  OF  THE  SPLEEN. 

B.  Crcde  of  Dresden  has  collected  oU  cases  in  which  this  operation  has  been 
performed.  In  10  the  operation  Avas  undertaken  for  the  enlarged  spleen  of 
lieucocytluemia,  and  in  every  case  it  was  fatal ; in  1)  cases  for  simple  hyper- 
trophy, and  of  these  four  recovered  and  fiA’e  died  ; in  2 for  cysts,  both 
recovering ; in  2 for  a movable  or  floating  spleen,  both  successful,  and  in 
1 for  “the  spleen  lying  in  a peritoneal  abscess,”  also  successful.  These 
statistics  show  that  excision  of  the  spleen  is  not  justifiable  in  leucocythmmia, 
and  that  in  other  cases  one-third  of  the  patients  die.  The  operation  presents 
nothing  special.  The  tumom*  is  exposed  by  a free  incision,  and  isolated  from 
surrounding  parts,  its  pedicle  being  secured  by  ligature.  If  adliesions  exist 
the  splenic  substance  is  A'^ery  likely  to  be  torn,  an  accident  Avhich  is  accom- 
panied by  fearful  hmmorrhage  which  has  in  several  cases  been  the  immediate 
cause  of  death. 


DISEASES  OP  THE  UMBILICUS: 


Ulceration  of  the  Navel  is  occasionally  met  with  after  the  separation  of 
the  cord  in  new-born  children.  It  must  be  treated  by  cleanliness  and  the 
application  of  some  simple  ointment.  In  adults,  especially  when  very  fat  and 
uncleanly  in  their  habits,  eczema  followed  by  ulceration  is  not  uncommon 
in  the  navel.  It  must  be  treated  by  syringing  with  boracic  acid  lotion 
and  the  application  of  boracic  acid  ointment.  Sometimes  a prominent 
fungatiug  mass  of  granulations  may  form,  which  requires  destruction  with 
nitrate  of  sih^er.  Soft  and  hard  chancres  haA'^e  been  met  with  at  the  navel, 
iand  a purulent  discharge  resulting  from  gonorrhoeal  infection  is  said  to  have 
been  observed. 

A Warty  GroAvth  is  occasionally  met  with  in  children  springing  from  the 
hollow  of  the  umbilicus.  It  is  best  removed  by  ligature. 

Epithelioma  of  the  Navel  is  a rare  disease.  Should  it  occur  the  tumour 
must  be  remoA'ed  freely,  if  necessary  opening  the  abdominal  cavity  and  closing 
the  aperture  by  sutures. 

Umbilical  PistTilae. — Foacal  fisiulcd  at  the  umbilicus  may  arise  from 
.strangulation  and  sloughing  of  an  umbilical  hernia.  They  are  also  occasion- 
^ally  congenital,  resulting  either  from  a protrusion  of  a diverticulum  fr’om  the 
ileum  or  of  a portion  of  the  small  intestine  into  the  cord  and  its  accidental 
u.nclusion  in  the  ligature  at  birth.  In  other  cases  they  arise  from  perforation 
of  the  small  intestine  by  chronic  ulceration,  usually  tubercular,  with  the 
fonnation  of  a circumscribed  abscess  amongst  the  coils  of  the  intestine,  finally 
discharging  at  the  navel.  The  treatment  of  these  fistulm  is  extremely 
.unsatisfactory.  The  application  of  the  cautery  to  the  orifice  is  of  little  use, 
and  plastic  operations  almost  iiiA'ariably  fail.  If  the  disease  does  not  give 
:much  trouble  it  is  better  treated  by  the  application  of  a pad  and  attention  to 
cleanliness.  I f there  is  a complete  artificial  anus  after  gangrenous  hernia  a 
cure  must  be  attempted  by  the  rneaus  already  described  in  the  chapter  on 
hernia. 


Urinary  Fisiulm  arc  very  rare,  and  result  from  imperfect  closure  of  the 
urachus.  They  admit  of  no  treatment.  Biliary  Fistiike  also  have  been  met 
with  ; their  mcale  of  origin  is  uncertain,  and  they  also  d(j  not  admit  of  treat- 
ment. Purulent  Fislulcc  also  are  described  by  some  Avriters;  these  are  merely 
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collections  of  pus  usually  iii  the  alxlominal  wall,  which  have  discharged  at  the 
navel.  They  arc  best  treated  by  enlarging  the  ojjening  and  inserting  a 
drainage-tube. 

I cannot  close  this  chapter  without  an  expression  of  admiration  at  the  great 
ad\'ance  that  has  of  late  years  been  elfectcd  in  all  that  relates  to  the  treatment 
of  diseases  of  the  abdominal  and  pelvic  viscera  by  surgical  operation,  and  a 
recognition  of  the  merits  of  those  Surgeons  Avho  boldly  and  skilfully  have  led 
the  advance  in  this  department  of  our  art,  and  of  the  vast  importance  of  the 
results  thus  achieved  by  them.  But  Avhilst  thus  freely  recording  my  admiration 
for  the  successes  that  have  been  secured,  I must  add  a few  words  of  caution  to 
aspirants  for  distinction  in  this  great  field  of  practice.  I Avould  venture  to 
remind  them  that  an  operation  is  not  necessarily  justifiable  because  it  is 
practicable — that  every  act  of  operative  audacity  is  not  a triumph  of  sound 
and  legitimate  surgery — and  that  a patient’s  life  may  possibly  be  jjrolonged 
on  conditions  less  tolerable  than  death. 

TXJMOUKS  OF  THE  GROIN. 

Tumours  of  various  kinds  may  develope  primarily  in  the  groin,  or  descend 
into  it  from  the  abdomen.  They  are  of  the  following  kinds : — 1.  Enlargement 
of  the  Lymphatic  Grlands.  2.  Abscess  in  or  around  those  glands.  3.  Abscess 
descending  into  the  groin  from  the  abdomen— Psoas,  Iliac,  Pericrecal,  Perine- 
phritic,  &c.  4.  Yarix  of  the  Saphena  Vein  at  its  entrance  into  the  femoral, 

5,  Aneurisms  of  all  kinds.  G.  Osteo- Aneurisms.  7.  Cystic  Tumours,  bursal, 
and  developing  in  the  muscular  structures.  8.  Simple  Solid  Tumours,  as  fatty, 
fibrous,  sarcomatous,  or  lymphadenomatous.  9.  Malignant  Tumours,  primarily 
developing  in  the  soft  structures  in  this  region,  extending  into  it  from  the  bones, 
or  secondarily  from  contamination  of  the  glands.  10.  HerniEe  of  different 
kinds — inguinal,  femoral,  and  obturator. 

Diagnosis. — In  effecting  the  diagnosis  of  these  various  tmnom-s,  we  must 
first  distinguish  the  pulsating  from  those  that  do  not  pulsate.  The  Pulsating 
Tumours  must  either  be  aneurisms,  osteo-anemlsms,  or  soft  sarcomata  or 
abscesses  with  communicated  pulsation.  The  diagnosis  of  these  different  forms 
of  disease  has  already  been  so  fully  given  at  pages  114  and  321,  Vol.  II.,  that 
I need  not  enter  upon  it  here. 

The  Non-Pulsating  Tumours  are  to  be  divided  into  two  great  classes, 
viz.,  the  Reducible  and  the  Irreducible. 

The  Reducible  Tumours  of  the  groin  are  either  hernia,  vailx  of  the  saphena 
vein,  or  abdominal  abscess  presenting  under  Poupart’s  ligament.  The  diagnosis 
of  these  different  conditions  is  given  at  pp.  114,  321,  Yol.  II.  These  all  have 
an  impulse  communicated  to  them  in  coughing. 

The  Irreducible  Tumours  of  the  groin  have  further  to  be  divided  into  those 
that  contain  Fluid  and  those  that  are  Solid. 

The  irreducible  tumours  containing  Fluid  are  either  abscesses  in  or  around 
the  lymphatic  glands,  or  cystic  growths  of  various  kinds.  The  diagnosis  here 
is  easy  : the  irregular  hardened  outline  of  glandular  abscess,  its  rapid  develop- 
ment, and  softening  from  a previously  indurated  state,  Avill  distinguish  it  from 
the  tense,  clearly-defined  outline,  smooth  and  elastic  feel  of  the  slowly  develop- 
ing and  very  chronic  cystic  growth.  In  irreducible  hernia  the  impulse  ou 
coughing,  the  gurgling,  and  other  peculiar  signs  characteristic  of  that  disetise, 
will  prevent  the  possibility  of  error  in  diagnosis. 
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The  Solid  tumoiii’s  in  the  gi'oin  may  either  he  simple  or  malignant.  The 
history  of  the  case,  the  feel  of  the  tnmonr,  the  rapidity  of  its  in’ogress,  the 
I extent  of  contamination  of  neighbouring  parts,  and  the  other  signs  that  serve 
as  diagnostic  differences  between  simple  and  malignant  growths,  will  enable 
the  Surgeon  to  effect  the  diagnosis  with  snfKcient  accuracy. 

The  Treatment  of  many  of  these  tnmonrs,  such  as  abscess  of  various  kinds, 
aneurism,  varix,  and  hernia,  has  already  been  so  fully  considered  in  the  various 
chaptei-s  devoted  to  these  diseases,  that  I need  not  enter  upon  it  hero.  But  the 
question  of  operating  for  the  removal  of  cystk  or  solid  tumours  of  the  groin, 
is  one  that  presents  several  special  points  for  consideration.  These  are,  the 
relations  of  the  morbid  mass,  1st,  to  the  femoral  vein  ; 2nd,  to  the  femoral 
artery ; and  8i-d,  to  the  abdominal  cavity.  If  the  tumour  lie  upon  or  com- 
press the  femoral  vein,  a3dema  of  the  foot  and  leg  will  be  the  result ; and, 

' should  the  compression  have  been  prolonged  and  very  chronic,  this  oedema 
may  assume  a semi-solid  character,  so  as  to  occasion  a condition  of  the  limb 
. closely  resembling  elephantiasis.  Although  an  intimate  relation  such  as  this 
L between  the  tumour  and  vein  would  obviously  inculcate  the  necessity  for 
s extreme  caution,  it  need  not  necessarily  preclude  the  idea  of  operating  for  the 
c removal  of  the  tumour,  which  may  possibly  be  altogether  above  and  unattached 
! to  the  sheath  of  the  vessels.  I once  successfully  removed  a nmvoid  and  lipo- 
: matous  tumour  of  many  years’  standing,  in  a case  where  the  limb  was  in  a state 
■ of  spurious  elephantiasis  from  compression  of  the  femoral  vein,  but  the  vessel 
was  not  involved  in  the  growth.  If  the  femoral  artery  be  compressed  to  such 
an  extent  as  to  interfere  with  the  circulation  through  the  lower  part  of  the 
limb,  it  will  most  probably  be  found  that  the  tumour  dips  under  or  surrounds 
; the  vessel,  so  as  to  render  removal  impracticable.  The  mere  overlaying  of  the 
.artery  by  a freely  movable  mass,  without  any  compression  of  the  vessel,  need 
! not  preclude  operation.  The  growth  figured  p.  487,  Yol.  II.,  was  of  this  kind. 
The  connection  of  the  tumour  with  the  abdominal  or  pelvic  cavities  under 
IPoupait’s  ligament,  or  through  the  obturator  foramen,  must  be  most  carefully 
examined.  Should  this  exist,  or  even  be  strongly  suspected,  operation  is 
necessarily  quite  inadmissible. 
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DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 


CONGENITAL  MALFORMATIONS. 

Congenital  Malformations  of  the  amis  and  rectum  are  by  no  means  uii- 
freqnent,  and  are  of  considerable  importance.  They  may  exist  in  various 
degrees,  which  may  most  conveniently  be  arranged  under  the  following 
heads. 

Narrowing  and  Partial  Closure  of  the  Anus. — The  canal  continues 
pervious,  but  not  sufficiently  so  to  allow  of  the  bowels  being  completely 
emptied,  the  contraction  usually  merely  admitting  a full-sized  probe.  In  some 
cases  the  obstruction  appears  to  depend  upon  constriction  of  the  anal  orifice,  in 
others  upon  an  imperfect  septum  stretching  across  it. 

Treatment. — This  consists  in  notching  the  contracted  anus  with  a probe- 
pointed  bistoury,  and  then  introducing  a sponge-  or  laminaria-tent,  so  as  to 
dilate  it  to  the  proper  size,  to  which  it  must  be  kept  by  the  occasional 
introduction  of  a bougie. 

Complete  Closure  of  Anus. — The  anus  may  be  completely  closed  by  a 
membranous  septum  stretching  across  it,  usually  having  a raphe  along  the 
central  line,  and  a slight  depression,  through  which  the  dark  meconium  can 
be  seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes  perhaps  the 
most  common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  -made  through  the  septum 
along  the  middle  line,  and  across  on  each  side,  when  the  meconium  will 
freely  escape.  The  four  angular  flaps  that  are  left  must  now  be  removed,  and 
the  aperture  kept  open  by  the  introduction  of  a well-oiled  plug. 

Occlusion  of  B.ectum  above  the  Anus  by  a Membranous  Septum. — 
The  anus  may  remain  open  ; but,  at  a distance  of  about  half  an  inch  or  an  inch 
from  its  apei'ture,  the  rectum  will  be  found  occluded  by  a perfect  membranous 
septum  stretching  across  it.  This  is  a rare  and  somewhat  puzzling  kind  of 
malformation,  as  in  it  the  infant  will  be  found  to  labour  under  intestinal 
obstruction,  and  yet,  on  examination,  the  anal  orifice  will  be  found  perfectly 
formed,  and  thus  the  Surgeon  may  be  misled  as  to  the  seat  of  the  obstacle. 
He  will,  however,  detect  it  by  introducing  a probe  or  the  end  of  his  little 
finger  into  the  anus.  It  can  readily  be  brought  into  view  by  inserting  the 
nose  speculum  (Fig.  G5G),  and  throwing  light  up  the  bowel  by  means  of  a 
laryngeal  mirror. 

Treatment. — The  operation,  of  which  the  following  are  the  details,  will  be 

found  to  be  successful. 

1.  The  child  is  put  in  the  lithotomy  position.  2.  A trochar-cannula  is 
then  passed  doAvn  to  and  pressed  against  the  septum.  3.  Ihen  the  trochar 
is  passed  doAvii  the  cannula  and  through  the  septum.  4.  Ihe  trochar 
is  withdrawn,  and  the  cannula  left  in.  5.  A probe  is  pas.sed  through  the 
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cannula,  which  is  then  slipped  out  over  it  and  along  the  probe,  or  a 
director  which  may  be  substituted  for  it,  a narrow-bladed  pair  ot  dressing 
forceps  is  pushed  up  and  opened  out  so  as  to  dilate  the  opening  in  the  septum. 
During  this  process,  the  retained  fieces  will  have  escaped.  The  aperture  must 
be  kept  free  by  the  occasional  introduction  and  expansion  of  the  forceps  or  of 
a laminaria  tube. 

It  is  important  to  observe  that,  although  the  anus  may  be  perfectly  formed 
and  patent,  with  a canal  above  it  about  half  an  inch  long,  the  rectum  may  be 
entirely  absent,  the  sigmoid  flexure  terminating  in  a dilated  pouch  opposite 
the  sacral  prominence.  In  such  cases  it  is  of  course  impossible  to  reach  the  gut 
through  the  anus.  In  a case  of  this  kind,  in  an  infant  four  days  old,  in  -which 
I was  unable  to  reach  the  gut  through  the  anal  aperture,  I performed  lumbar 
colotomy. 

Complete  Absence  of  Anns. — The  anus  may  be  completely  absent,  being 
• blocked  up  by  a dense  mass  of  libro-cellular  structure,  from  half-an-inch  to  an 
inch  in  thickness,  above  which  the  rectum  terminates  in  a kind  of  cul-de-sac. 

Closure  of  Anus  with  Absence  of  Rectum. — It  has  already  been  stated 
, that  in  some  cases  of  perfect  formation  and  patency  of  the  anus  the  rectum 
is  absent,  but  more  commonly  the  anus  is  closed  when  the  whole  of  the  rectum 
is  wanting ; the  intestine  (colon)  terminating  in  a large  and  expanded  pouch, 
situated  high  up  at  the  brim  of  the  pelvis,  opposite  the  sacral  prominence. 
A case  of  this  kind  differs  from  the  last  only  in  the  extent  of  the  occlusion, 
and  cannot  indeed  be  distinguished  from  it  until  the  Surgeon  has  made  an 
incision  in  the  site  of  the  anus,  and  has  failed  to  reach  the  gut  at  the  usual 
distance. 

Treatment. — In  these  cases  the  Surgeon  must  first  make  an  attempt  to 
reach  the  bowel  from  the  perinmum,  failing  which,  two  coiu’ses  are  open  to  him. 
He  may  open  the  colon  in  the  left  iliac  fossa,  or  he  may  open  it  in  the  left 
lumbar  region  by  Amussat’s  operation. 

1.  Ferinceal  incision. — The  perinmal  incision  has  the  advantage  of  being  in 
the  natm-al  situation  of  the  anus,  and  of  being  easily  practised  and  usually 
successful  in  all  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.  In  those  cases  in  which  there  is  congenital  absence  of  the 
rectum  this  operation  must  necessarily  fail.  The  operation  is  thus  per- 
formed : — An  incision  about  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  forwards.  The  dissection  requires  to  be  carried 
with  cjiutioii  to  a considerable  depth  along  the  mesial  line  ; and  the  Surgeon 
taking  the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  bladder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a considerable  depth 
from  the  surface.  A probe  may  l)e  passed  into  the  m-ethra  of  a male  child, 
or  the  vagina,  of  a female,  to  servo  as  a guide  to  the  position  of  these  canals. 
I The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
materially  les.seiied  by  emptying  this  viscus  by  pressing  over  the  pubes  before 
commencing  the  operation.  In  four  iiLstances  of  this  kind  ou  which  I liave 
openited,  it  was  necessary  to  jiroceed  to  a depth  of  at  least  cue  and  a half  or 
two  inches  before  the  bowel  was  reached;  wliich,  on  account  of  the  narrowness 
of  the  wound  and  the  small  size  and  important  relations  of  the  parts  is  not  an 
easy  matter.  When  the  gut  is  i-eached  it  must  be  punctured  and  the  meconium 
allowed  to  escaj)e. 
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There  is  one  point  in  connection  witli  the  perineal  operation  to  whicli  it  is 
of  much  importance  especially  to  attend,  not  only  as  respects  the  immediate 
resnlt  of  the  operation,  bnt  as  re^’ards  the  nltimate  success  of  tlie  procedure  ; 
I mean  the  bringing-  down  of  the  mucous  membrane  of  the  gut,  and  fixing  it 
to  the  lips  of  the  external  wound.  Unless  this  be  done,  tile  line  of  incision 
between  the  termination  of  the  gut  and  the  aperture  in  the  integuments  will 
degenerate  into  a fistulous  canal  ; which,  like  all  fistulm,  will  have  a tendency 
to  contract,  and  will  be  a source  of  endless  embarrassment  to  the  Surgeon  and 
to  the  patient.  If  the  mucous  membrane  can  be  brouglit  down  to  and  fixed 
to  the  opening  in  the  integument,  this  source  of  inconvenience  will  be  removed, 
and  the  patient  Avill  be  saved  all  that  danger  which  results  from  the  passage  of 
the  meconium  over  a surface  of  recently  incised  areolar  tissue.  This,  however, 
can  be  done  only  when  the  intestine  terminates  at  a short  distance  from  the 
surface.  If  the  perineal  incision  be  two  or  three  inches  in  depth,  there  will 
be  little  probability  of  the  Surgeon  being  able  to  bring  the  intestine  down  to 
such  an  extent.  In  one  case  in  which  I attempted  to  do  so,  I found  that  the 
gut  was  too  firmly  fixed  to  be  removed  by  any  traction  that  it  would  have  been 
safe  to  employ. 

For  some  considerable  time  after  the  operation,  the  aperture  should  be  kept 
dilated  by  means  of  bougies  ; or  a gum-elastic  or  pewter  tube,  through  which 
the  fseces  are  allowed  to  escape,  may  be  fixed  in  the  part. 

I have  several  times  operated  in  this  way  on  imperforate  children  ; but  in  all 
instances  unsuccessfully.  In  one  case,  there  was  an  anal  aperture,  but  with 
complete  occlusion  of  the  rectum.  I operated  on  the  fom*th  day,  first  attempt- 
ing to  reach  the  gut  through  the  anus  ; but,  failing  in  this,  performed  the 
lumbar  operation  on  the  left  side. 

If  it  could  be  ascertained  before  proceeding  to  operate,  that  the  rectum  is 
absent,  it  might  be  wiser  to  search  for  the  bowel  in  the  lumbar  or  iliac  region. 
But,  as  the  Surgeon  has  no  means  of  ascertaining,  before  making  his  incision, 
whether  the  rectum  be  one  inch  or  three  inches  from  the  sm-face,  he  must  cut 
into  the  perinmum  in  order  to  obtain  the  necessary  information  ; and  if  once 
he  have  penetrated  to  such  a depth  as  to  pass  beyond  the  levator  ani  muscle, 
or  into  the  deep  fascim  in  this  situation,  a great  portion  of  the  innnediate 
danger  of  the  operation  will  have  been  incurrred,  and  few  would  think  it 
advisable  to  leave  the  perineal  operation  unfinished,  and  expose  the  child  to 
the  additional  risk  of  opening  the  colon  in  the  lumbar  region.  Yet  if  he  have 
gone  as  deeply  as  he  dare  venture,  and  have  not  encountered  the  bowel,  there 
is  no  alternative  but  to  open  the  intestine  through  the  abdominal  waU,  or  to 
leave  the  child  to  its  fate.  In  this  alternative,  tlie  Surgeon  must  either  open 
the  colon  in  the  left  iliac  region  or  in  the  left  loin. 

Iliac  Incision. — The  advantages  claimed  for  the  iliac  incision,  or  Littre’s 
operation,  are,  that  it  is  easy  of  performance,  and  that  whether  the  Surgeon 
reach  the  colon  or  not,  he  is  certain  to  hit  upon  some  part  of  the  intestinal 
tube,  which  may  be  drawn  forwards  and  opened.  The  ohjeciwns  raised  are — 
that  the  artificial  anus  is  in  an  inconvenient  situation,  that  there  is  danger  of 
peritonitis,  as  the  peritoneum  is  necessarily  wounded,  and  that  the  sigmoid 
flexure  may  not  present  in  the  wound,  and  a jJortion  of  small  intestine  may 
be  opened  instead.  These  objections  are  not,  however,  quite  so  great  as  they 
at  first  appear.  The  artificial  anus  being  situated  in  front  has  the  advantage, 
that  the  patient  can  easily  pass  his  motions  into  a properly  shaped  curved  pan 
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held  in  the  gi’oin,  and  can  afterwards  clean  the  parts  himself.  J\Ioreover, 
diffuse  peritonitis  by  no  means  necessarily  follows.  The  mortality  is  no  doubt 
great.  Amussat  stated,  that  of  21  children  thus  operated  on,  only  4 ultimately 
' recovered  ; but  Kichard  of  Brest,  writing  in  18r>9,  gives  much  better  results  ; 
for  he  records  12  cases  as  having  occurred  in  the  practice  of  himself  and  other 
Surgeons  in  that  town,  7 of  which  recovered. 

Lumbar  Incision. — The  lumbar  incision,  or  Amussat’s  operation,  has 
been  often  successfully  practised  on  imperforate  children.  The  advantages  of 
this  method  consist  in  the  possibility  of  opening  the  colon  in  this  situation 
without  wounding  the  peritoneum.  The  oljecUons  lie  in  the  frequent  mal- 
position of  the  colon  and  in  the  still  more  frequent  presence  in  the  infant  of  a 
long  meso-colon.  ^loreover,  the  space,  especially  in  a fat  infant,  is  very 
limited.  It  thus  frequently  happens  that  the  peritoneum  is  unavoidably 
Avounded.  Curling,  for  these  reasons,  prefers  Littre’s  operation  to  Amussat’s 
• in  these  cases.  In  fact,  the  arguments  for  and  against  the  two  operations  are 
- so  e\'enly  balanced  that  it  is  difficult  to  express  any  strong  preference  for  one 
over  the  other.  I have  myself  preferred  Amussat’s,  and  have  performed  it  in 
: more  than  one  case.  In  performing  the  operation  it  must  be  borne  in  mind 
: that  the  kidney  is  very  large,  extends  far  outwards,  may  be  enveloped  in 
ver}*  little  fat,  and  may  thus  be  easily  wounded.  If  the  operation  succeeds, 
I the  result  is  A’ery  satishictory.  I saw.  Some  years  ago,  a yoimg  gentleman, 
eight  years  of  age,  who  had  thus  been  operated  upon  in  Mexico  for  con- 
.genital  absence  of  the  anus  and  rectum.  An  incision  had  first  been  made  in 
the  perinjeum,  but,  no  intestine  being  met  wnth,  the  colon  Avas  opened  in  the 
left  lumbar  region.  The  boy  Avas  in  good  health,  AA^ell-nourished,  had  no  great 
trouble  with  the  artificial  anus.  Avhich  Avas  covered  Avith  a truss-pad,  and 
'Suffered  only  occasional  inconvenience  from  prolapse  of  the  mucous  membrane. 
There  Avas  a kind  of  sphincter-like  action  in  the  muscles  about  the  orifice,  by 
AA'hich  the  finger  Avas  gripped. 

Absence  of  Anns : Opening  of  Rectum  into  other  Canals. — The 

anal  orifice  may  be  absent,  and  the  gut  may  open  into  one  of  the  neighbouring 
mucous  canals,  as  the  vagina,  the  urethra,  or  the  bladder.  In  such  anomalous 
eases  there  is  usually,  I believe,  but  little  to  be  done,  except  to  restore  the  anal 
orifice  if  possible  ; but,  if  this  be  impracticable,  to  make  a lumbar  opening,  and 
then  to  take  the  chance  of  the  other  preternatural  communication  closing. 
This  it  will  sometimes  do  ; and  cases  have  occurred  in  Avhich,  although  the 
whole  of  the  meconium  Avith  fiatus  had  escaped  per  urethram,  yet,  on  opening 
i:he  rectum,  the  abnormal  communication  seemed  gradually  to  close,  the  fteces 
l)eing  directed  into  their  proper  channel.  In  a case  in  which  I Avas  once  con- 
mi  ted,  there  was  imperforate  anus  and  rectum,  and  the  boAvel  protruded  as  a red 
Ie.shy  tube,  discharging  meconium,  and  about  four  inches  in  length,  from  the 
interior  abdominal  Avail,  just  beloAv  the  umbilicus,  and  immediately  above  an 
‘xtroA'erted  bladder.  In  such  a complicated  malfoimation,  Surgery  could 
inrlentlv  do  nothing. 

V O 


STRICTURE -SIMPLE,  SYPHILITIC  AND  MALIGNANT. 

Stricture  may  occur  in  any  part  of  the  large  intestine,  but  with  very  Amry- 
ng  degrees  of  frequency  in  different  portions  of  that  gut.  E.xcessiA'cly  rarely 
met  with  in  the  ascending  or  transverse,  of  unfrequent  occurrence  in  the 
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descending  colon,  it  becomes  more  common  in  the  sigmoid  flexure,  and  very 
frequently  occurs  at  about  the  junction  of  tliis  ]Jortion  of  the  colon  with  the 
rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the  upper 
part,  from  four  to  six  inches  above  the  anus,  or  else  a little  above  that  apertm-e. 

The  frequent  passage  of  small  {quantities  of  liquid  faeces,  with  occasional 
constipation,  should  always  lead  to  a suspicion  of  stricture. 

It  is  of  three  kinds  : 1,  the  simple,  dependent  on  simple  thickening  of  the 
intestinal  coats  ; 2,  the  sijphiliUc ; and  3,  the  mali/jnant,  consisting  of  a can- 
cerous growth  of  the  walls  of  the  gut. 

1.  Simple  or  Fibrous  Stricture,  though  occasionally  occurring  in  the 
transverse  or  descending  colon,  is  most  frequently  met  with  in  the  sigmoid 
flexure  or  at  its  junction  with  the  rectum,  or  at  the  upper  part  of  this  gut, 
from  four  to  six  inches  from  the  anus.  This  form  of  stricture  of  the  large 
intestine  commonly  occurs  in  elderly  people,  and  with  special  frequency  in 
women.  It  is  usually  the  result  of  long-continued  diarrhoea  or  of  chronic 
dysentery.  In  some  cases  the  narrowing  is  really  caused  by  inflammatory 
thickening  outside  the  gut,  especially  in  wmmen  who  have  suffered  fr:om  pelvic 
cellulitis  after  labour.  This  form  of  stricture  is  seated  just  vdthin  reach  of 
the  finger. 

Symptoms. — The  symptoms  of  simple  stricture  of  the  rectum  consist  at  first 
of  some  difficulty  in  defmeation,  the  patient  being  obliged  to  strain  at  stool. 
The  fmces  will  also  appear  to  be  flattened,  narrowed,  or  furrowed,  and  in  many 
cases,  more  especially  as  the  stricture  advances,  are  passed  in  the  form  of  small 
scybala,  with  occasionally  a kind  of  spurious  diarrhoea,  consisting  of  the  passage 
of  the  more  fluid  intestinal  contents,  whilst  the  solid  matters  are  left  behind. 
At  the  same  time  there  are  very  commonly  pain  in  defmeation,  and  the  occa- 
sional passage  of  some  mucus  or  blood  ; and  dyspeptic  symptoms,  with  flatu- 
lent distension  of  the  abdomen,  are  apt  to  come  on.  If  the  stricture  be  withiu 
four  or  five  inches  of  the  anus,  it  may  be  reached  with  the  finger,  and  its 
precise  situation  and  diameter  ascertained.  If  above  this  point,  it  must  be 
examined  by  the  introduction  of  a well-greased  bougie,  attention  being  paid 
to  the  curve  which  the  rectum  makes  from  laterally,  as  Avell  as  from  before 
backwards.  In  introducing  a bougie  in  order  to  ascertain  the  presence  of 
a stricture  above  the  upper  end  of  the  rectum,  but  little  information  can  be 
gained  in  many  cases,  as  the  point  of  the  instrument  is  apt  to  hitch  in  folds 
of  the  mucous  membrane,  or  opposite  the  promontory  of  the  sacrum ; 
and  thus,  its  onward  passage  being  qjrevented,  there  may  seem  to  be  a 
constriction,  which  in  reality  does  not  exist,  and  unless  care  be  taken  the 
mucous  membrane  may  actually  be  lacerated,  and  the  instrument  forced  through 
it  into  the  peritoneal  cavity.  In  other  cases,  the  bougie  will  appear  to  pass, 
when  in  reality  its  point,  meeting  with  an  obstruction,  curves  dovmwards  into 
the  rectum. 

The  Progress  and  termination  of  a simple  stricture  vary  in  different  cases. 
Many  persons  wdll  live  on  in  very  good  general  health  through  a long  series 
of  years,  who  present  all  the  symptoms  of  this  simple  stricture  of  the 
rectum.  In  others  the  contraction  may  go  on  increasing,  until  at  last 
complete  occlusion  takes  place,  with  retention  of  fieces  and  all  the  symptoms 
of  obstructed  bowels.  This  condition  usually  comes  on  slowly,  and,  after 
the  obstruction  is  complete,  life  may  continue  for  several  weeks  ; but  in 
some  instances  the  obstruction  seems  to  take  place  rather  suddenly,  and 
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I with  all  the  symptoms  of  acute  intestinal  stranj^nlation,  death  occurring  in  a 
li  few  days.  Abscess  occasionally  forms  in  the  neighbourhood  of  the  stricture  ; 
i iaud,  passing  down  into  the  pelvis,  may  hurst  either  into  the  ischio-rectal  space, 
i or  into  the  vagina,  or  may  present  upon  the  nates.  The  discharge  of  pus  from 
this  source,  as  well  as  from  the  mucous  membrane  lining  the  stricture,  which 
falls  into  an  ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to 
which  the  impairment  of  nutrition  conse(]uent  upon  the  disturbance  of  diges- 
tion adds  materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purgation 
:arefully  avoided,  as  it  is  a source  of  much  irritation.  Castor-oil,  Carlsbad 
^.ialts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best.  The  diet 
should  be  carefully  regulated,  and  the  strength  kept  up.  An  occasional  enema 
vill  often  give  considerable  relief. 

The  surgical  treatment  of  simple  stricture  of  the  rectum  consists  in  dilating 
.the  canal  at  its  constricted  point.  If  this  be  within  reach  of  the  finger, 
he  dilatation  can  be  readily  earned  out.  If  it  be  above  the  upper  part  of  the 
^.ectiun,  and  the  stricture  be  tight,  it  is  extremely  difficult  to  introduce  the 
proper  instriunents  with  certainty.  When  the  stricture  is  low  down,  so 
rhat  the  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilated 
;.y  introducing  a rectum-bougie,  every  second  day,  and  gradually  increasing 
hhe  size  of  the  instrument.  If  the  stricture  yield  but  slowly, 
md  be  very  tight  and  indurated,  I have  found  it  a conve- 
i.  ient  plan  to  introduce  a sheathed  probe-pointed  bistoury 
;ato  it  and  to  notch  it  towards  its  posterior  aspect,  where 
ihis  may  be  done  without  danger  to  the  peritoneum.  A 
rent  of  compressed  sponge  or  of  laminaria  digitata  should 
:aen  be  introduced,  and  left  in  for  twelve  hours.  On  its 
•ithdrawal,  bougies  may  more  readily  bo  passed  ; or  the 
iilatation  may  be  carried  on  by  means  of  tents.  When  the 
■T/ricture  is  above  the  reach  of  the  finger,  a good  deal  of 
lanagement  will  be  required  to  make  the  bougie  enter  it. 
his  is  best  done  by  laying  the  patient  on  his  left  side, 
id  using  a moderate-sized  elastic  bougie,  softened  in  warm 
later  and  well  greased,  which  must  be  passed  without  the 
nployment  of  any  force.  When  once  the  Surgeon  has 
•troduced  one,  others  can  readily  be  made  to  follow  in  the 
:.me  track.  The  great  danger  in  introducing  a bougie 
. gh  up,  is  that  of  mistaking  the  obstruction  offered  by  its 
)int  coming  into  contact  with  one  of  the  valvular  folds  of 
ucous  membrane  occurring  in  this  situation,  for  that  of  the 
rricture,  and,  by  pushing  on  the  instrument,  perforating 
■ e bowel — an  accident  that  would  probably  occasion  fatal 
"ritoniti.s.  During  the  introduction  of  bougies,  the  bowels 
tust  Ixj  kept  regular  by  means  of  a lenitive  electuary,  and 
e occasional  use  of  emollient  enemata.  If  much  pain  or  irritation  should 
occasioned  by  their  presence,  opium  should  be  administered  internally  or 
’ the  form  of  suppositories.  Though  a simple  stricture  of  the  rectum  mav 
r much  relieved  by  the  use  of  hougies,  it  is  seldom,  I thiidv,  cured  by  thfs 
jeans  ; there  being  a great  tendency  in  it  to  contract  so  soon  as  the  treat- 
I jnt  is  discontinued. 
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Dilatation  may  sometimes  ho  vory  coii\-oiiiontly  oiroctod  by  tliouse  of  Todd’s 
dilator  (Fig-.  80(J)-  This  is  iiitrodiicod  closed,  covered  with  a thin  vulcanized 
india-rubber  sbcatb,  so  as  to  avoid  iiijtping  the  inucoiis  membrane,  ft  is 
then  expanded  to  the  required  extent  by  pressing  on  a triggei'  in  the  bandle. 

If  complete  obstruction  occur,  purgatives  must  on  no  account  be  given.  An 
endeavour  should  be  made  to  relieve  the  patient  by  the  use  of  enemata  of 
olive-oil,  and  the  strength  should  be  supported  by  a diet  that  is  nourisliing. 
at  the  same  time  that  it  leaves  little  or  no  solid  residue.  0])ium  in  small 
doses  frequently  given  will  relieve  the  pain  and  prevent  sickness  ; under  this 
treatment  the  bowels  . may  eventually  act  after  a considerable  lapse  of  time. 

In  a case  to  which  reference  has  already  been  made,  the  ol)stri[ction  gave 
way  after  it  had  lasted  i'or  about  five  weeks,  some  hardened  faeces  Avith  bloody 
mucus  being  discharged  and  speedily  followed  by  abundant  feculent  motions. 
Should  the  obstruction,  however,  continue,  and  the  patient  consetpiently  be 
ill  imminent  danger  of  death  from  this  cause,  the  intestine  should  be  f)pened, 
if  possible,  by  Amussat’s  operation,  performed  in  the  way  already  described 
(p.  846,  Vol.  II.).  This  may  require  to  be  done  either  on  the  right  or  the 
left  side,  according  to  the  seat  of  the  stricture.  In  the  great  majority  of 
instances,  this  will  be  situated  beloiv  the  descending  colon,  so  that  relief  may 
be  given  by  opening  this  intestine  in  the  left  loin;  but  if  it  be  impossible  or 
even  very  difficult  to  determine  the  precise  seat  of  the  obstruction,  the  operation 
may  as  readily  be  performed  in  the  right  lumbar  region.  In  those  rare  cases 
in  which  the  stricture  is  seated  in  the  tranverse  colon,  there  would  probably  be 
considerable  distension  of  the  right  loin,  without  any  corresponding  enlarge- 
ment of  the  left  ; in  these  circumstances,  the  proper  plan  would  be  to  open  the 
ascending  colon.  ||| 

Syphilitic  Stricture  of  the  Hectum  is  met  with  usually  Avithiu  easy  1 1 
reach  of  the  finger,  and  chiefly  in  young  Avomen  under  thirty,  rarely  in  men.  ' 
The  pathological  changes  to  which  it  is  due  haA'e  been  already  described  in 
the  Chapter  on  Syphilis,  Vol.  I.,  p.  1114.  The  fact  that  this  disease  is  almost 
exclusively  met  with  in  Avomen  has  led  to  the  idea  that  it  may  be  due  to 
direct  infection  of  the  boAvel  or  by  extension  of  disease  from  the  vagina,  but  ! 
there  is  no  evidence  to  support  this  view.  It  is  abvays  a tertiary  affection, 
and  is  seldom  associated  Avith  any  disease  of  the  vagina.  It  is  almost 
exclusiAnly  met  Avith  amongst  the  poorer  classes,  and  in  hospital  practice,  j t > 
To  the  finger  introduced  into  the  bowel  it  feels  as  if  there  AA'ere  an  irregular  j tk 
thickened  cicatricial  constriction  of  the  mucous  membrane.  This  may  be  j f*. 
limited  to  the  loAver  part  of  the  boAA'el,  but  frequently  extends  beyond  the|l' 
reach  of  the  finger.  The  examination  causes  the  patient  the  most  intense  in 
2Aain,  as  the  disease  is  often  associated  Avith  ulceration  in  the  constricted jn  ; 
region.  Sometimes  under  jArojAer  treatment  the  ulcers  may  be  made  to  heal,  and | n 
then  the  dense  irregular  cicatricial  bands  alone  Avillbefelt.  There  are  usuallyj^; 
evidences  of  constitutional  syphilis.  I haA^e  seen  these  syphilitic  ulceration.- 
extend  into  the  vagina,  so  as  to  establish  a recto-A'aginal  fistula.  In  one 
case  under  my  care  death  resulted  from  perforation  of  the  upper  part  of  the 
rectum  into  the  }Aeritoneum.  The  motions  are  usually  passed  Avith  much 
pain,  and  are  mixed  Avith  blood  and  pus.  The  general  health  is  at  first  good. 
l)ut  gradually  giA'es  Avay  under  the  jAain  and  the  exhaustion  from  loss  of  blood 
and  discharge. 

The  ---The  jiatieut  must  be  jmt  under  the  usual  coiistitutiona 
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tmitmeiit  for  syi)hilis.  If  ulceration  is  still  present  the  best  treatment  consists 
in  passing  bougies  of  cocoa-nnt  butter,  each  containing  about  four  to  five 
grains  of  iodoform,  into  the  rectum  once  a day.  If  this  does  not  succeed, 
similar  bougies,  containing  a small  quantity  of  bichloride  of  mercury,  not 
exceeding  of  a grain,  may  be  used  instead.  Jn  many  cases  nothing 
succeeds  so  long  as  the  diseased  surface  is  irritated  by  the  passage  of  fmces, 
and  then  colotomy  must  be  ])erformed  as  the  only  means  of  giving 
relief.  Should  the  ulcers  heal  without  necessitating  colotomy  the  cicatricial 
contraction  resulting  from  them  may  be  treated  in  the  same  way  as  a simple 
stricture.  The  extent  of  the  disease  usually,  however,  makes  this  form  of 
stricture  extremely  intractable. 

Cancer  of  tlie  Rectum — Malignant  Stricture. — The  form  of  cancer 
met  with  in  the  rectum  is  almost  im’ariably  the  Columnar  EiDithelioma,  or  as 
t is  often  called  Adenoid  Cancer.  Its  structure  has  been  fully  described  in 
she  Chapter  on  Tumours  fVol.  I.,  p.  1033).  In  the  rectum  it  varies  some- 
^■llat  in  structure  in  different  cases.  In  some  the  epithelial  structure  is  very 
ibuudant,  the  growth  resembling  a closely  packed  mass  of  tubes  resembling 
ularged  crypts  of  Luberkuhn,  between  wdiich  lie  the  vessels,  sui^ported  by  a 
lelicate  connective  tissue  closely  infiltrated  with  small  round  cells.  In  others 
■he  glandular  element  is  much  less  developed,  the  fibrous  stroma  being  more 
ully  developed,  and  showing  in  some  cases  a tendency  to  contract  like  that  of 
. scirrhus.  All  degrees  may  be  met  with  between  these  two  extremes.  The 
finical  features  vary  with  the  structure.  The  softer  varieties  grow  more 
apidly,  implicate  surrounding  structures  more  widely,  and  tend  to  infect 
he  lymphatic  glands  and  internal  organs,  but  lead  to  a less  complete 
tricture  of  the  gut.  The  firmer  varieties  grow  slowly  and  often  exist  a 
')iig  time  without  giving  rise  to  secondary  growths,  while  from  their  tendency 
■ j contract  they  cause  great  nan-owing  of  the  gut.  The  softer  forms  usually 
ppear  as  fiat  cauliflower  growths  springing  from  the  inner  surface  of  the  gut, 
nd  tending  in  most  cases  to  spread  circularly  round  it.  They  are  usually 
xtremely  painful,  and  bleed  readily  when  examined.  They  slough  early,  and 
luse  extensive  destruction  of  the  bowel.  The  firmer  varieties  form  hard, 
)dulated  growths  projecting  into  the  gut,  narrowing  its  calibre  greatly, 
i/hey  ulcerate  slowly  and  bleed  less  readily. 

‘ True  scirrhus,  that  is  to  say,  glandular  epithelial  cancer  with  firm  fibrous 
roma,  is  said  to  have  been  met  with  in  the  rectum.  If  such  be  the  case  it 
certainly  veiy  rare. 

Colloid  cancer  also,  arising  apparently  from  colloid  degeneration  of  a 
(lurnnar  epithelioma,  has  been  met  with,  but  is  exceedingly  rare. 

The  tuinoui-8  descril^ed  as  Encephaloicl  have  probably  been  soft  malignant 
rcomata  commencing  near  the  gut  or  in  its  coats,  but  these  cases  are  so  rare 
.at  it  is  impossible,  at  present,  to  speak  with  certainty  as  to  their  structure. 
Most  usually  cancerous  disease  is  seated  from  three  to  five  inches  above  the 
'ins,  and  may  imjilicate  a considerable  portion  of  the  bowel,  extending  upwards 
tlier  than  downwards,  giving  rising  to  considerable  induration  and  contraction, 
id  attemled,  at  least  in  .some  ca.«e.s,  by  complete  occlusion  of  the  interior  of 
e gut. 

■ — (.'aiicer  of  the  rectum  is  met  with  chiefly  iu  middle  fife,  but 

luetimes  does  not  occur  until  advanced  age.  Both  sexes  are  eiiuallv  liable 
•t  ; if  anything,  it  is  more  frequent  in  women  than  iu  men. 
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It  is  very  insidious  in  most  cases  in  its  early  manifestations.  A sense  of 
uneasiness,  a tendency  to  diarrhoea,  a sliglit  discharge  of  blood  or  mucus  a 
feeling  as  if  the  patient  had  piles,  are  usually  the  only  early  evidences  of 
the  development  of  this  distressing  disease.  After  a time,  the  rectal  pain 
becomes  very  severe.  There  is  now  a constant  feeling  of  pain  and  weight  in 
the  gut,  with  a sensation  as  if  the  bowels  had  not  been  completely  relieved, 
together  with  the  discharge  of  mucus,  blood,  or  pus,  and  some  flattening  of 
the  faeces.  On  exploring  the  parts  with  the  finger,  the  lower  ])ortioii  of  the 
rectum  will  usually  be  found  unaltered,  whilst  the  tip  of  the  finger  will 
come  into  contact  with  the  contracted,  hardened,  ulcerated,  and  rugged  j 
mass  ; at  one  part  of  which  an  opening  will  be  found  leading  into  J 
an  irregular  cavity  that  passes  ujd  through  the  cancerous  mass  to  the 
healthy  gut  above.  The  patient  experiences  most  intense  suffering  dmlng  I; 
defaecation,  in  consequence  of  the  passage  of  faeces  over  the  raw  and  ulcerated  [ 
surface.  This  pain  is  not  confined  merely  to  the  diseased  part,  where  the  sen- 
sation is  of  a hot  and  burning  character,  but  usually  radiates  round  the  loins  j | 
and  down  the  thighs,  and  is  so  severe  that  the  patient  looks  forward  to  each  : j 
action  of  the  bowels  with  the  greatest  dread,  and  restrains  it  as  long  as  I j 
possible.  The  wdiole  nervous  system  at  last  participates  in  this  continually  1 1 
recurring  suffering  ; the  countenance  becomes  anxious  ; the  spirits  are  de-  ^ i 
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took  idace,  during  administration  of  an  Enema. 


pressed  ; sleep  and  digestion  are  destroyed.  The  patient’s  condition  is  indeed 
truly  miserable,  between  the  dread  of  excessive  suffering  when  the  bowels  act, 
on  the  one  hand,  and  the  fear  of  impending  obstruction  on  the  other.  In 
many  instances  he  is  worn  out  by  this  suffering,  occasionally  combined  with 
the  constitutional  cachexy  induced  by  the  contamination  of  the  system  and 
the  development  of  secondary  visceral  growths.  Not  unfrequently  the  misery 
is  much  increased  by  the  formation  of  fistulous  openings  in  the  neighbour- 
hood of  the  bowel,  and  communications  between  it  and  neighbouring  parts, 
such  as  the  vagina,  bladder,  or  urethra,  Avith  cancerous  implication  of  them. 
Flatus  as  well  as  fieces  thus  get  entrance  into  the  bladder  and  vagina  ; 
the  flatus  passing  out  with  a rush,  the  fmces  sometimes  obstructing  tlie 
urethra,  and  often  very  seriously  irritating  the  bladder,  producing  stranguiy  and 
great  pain. 

Death  may  put  an  end  to  the  patient’s  sufferings  in  several  ways  : by 
exhaustion  from  pain  and  continuous  discharge,  together  with  constitutiona 
cachexy  ; by  perforation  of  tlic  cancerous  mass,  which,  ulcerating  throiigli  at 
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I some  point,  opens  into  the  peritoneal  cavity,  and,  by  limmorrlia^’e,  internal  or 
1 into  the  gut,  iiidncing  fatal  collapse,  rapidly  destroys  life  ; and  in  other  in- 
j,'- stances,  though  more  rarely,  by  fiecal  obstruction,  as  in  the  case  of  simple 
I - stricture.  The  reason  why  intestinal  obstruction  is  not  more  common  than  it 
is  in  cancer  of  the  rectum  is,  that  in  many  cases  the  diseased  mass  ulcerates 
and  necroses  more  rapidly  than  it  grows  into  the  bowel,  and  thus  an  irregular 
chasm  is  left  in  its  centre,  through  which  the  fmces  pass. 

Treatment. — This  must  necessarily  in  a large  proportion  of  cases  be  mei’ely 
palliative.  The  bowels  must  be  relieved  by  occasional  doses  of  castor-oil  or 
Ijy  emollient  enemata.  The  patient’s  sufferings  may  in  many  cases  be  much 
relieved  by  limiting  him  to  a diet  composed  solely  of  material  not  likely  to 
leave  any  solid  residue,  such  as  carefully  prepared  and  strained  arrowroot  and 
meat-broths  of  various  kinds,  to  which  a little  brandy  or  wine  may  be  added. 
If  the  patient  at  the  same  time  be  kept  warm  in  bed  in  the  recumbent  position 
•so  as  to  economise  force  as  much  as  possible,  he  may  maintain  his  strength 
M.faii’ly  well  on  a comparatively  small  quantity  of  food.  Small  doses  of  opimn 
^ may  be  given  to  relieve  pain.  On  this  diet  one  action  of  the  bowels  about 
itHf  every  three  weeks  will  be  quite  sufficient.  It  will  usually  occur  spontaneously 
without  the  necessity  of  administering  a purgative.  If  there  is  much  pain, 
lypodermic  injections  of  morphia,  often  to  a large  amount,  are  required  to  lessen 
:he  patient’s  distress. 

As  further  palliative  treatment  Colotomy  may  be  required.  This  operation 
• s performed  for  one  of  three  reasons  : — 1.  To  relieve  the  intense  agony  resulting 
rTom  the  passage  of  fieces  over  the  ulcerated  cancerous  mass  ; 2.  To  relieve 
'ihe  suffering  and  great  discomfort  occasioned  by  the  fmces  passing  into  the 
oladder  or  vagina  ; 8.  For  the  relief  of  more  or  less  comjDlete  obstruction, 
giving  rise  to  distension  of  the  abdomen,  with  retained  fmces.  Colotomy 
IS  a palliative  has  proved  most  successful  in  affording  the  desired  relief  ; 
py  its  means  life  may  be  prolonged  as  well  as  rendered  more  endurable. 
Utempted  dilatation  by  means  of  bougies,  the  application  of  caustics,  or 
:;nishing  the  tumour  by  means  of  the  finger-forceps,  as  recommended  by 
Vmussat,  are  worse  than  useless.  They  cause  great  pain  and  irritation,  hasten 
ilceration,  and  aggravate  the  disease. 

Excision  of  the  Tumour.  Partial  excision  of  the  Rectum  or  Proctotomy  is  an 
i >peration  which  has  lately  been  revived  with  considerable  success.  Recamier, 
vhdal,  and  others  attempted  the  removal  of  the  tumours  when  situated  near 
he  anus  by  ligaturing  its' base  and  alloAving  it  to  slough  away.  The  only 
.dvantage  in  .such  a proceeding  is  the  absence  of  hsemorrhage,  but  this  is 
nore  than  counterbalanced  by  the  dangers  arising  from  the  presence  of  the 
loughing  mass,  by  the  uncertainty  of  perfect  removal,  and  by  the  pain 
t gives  rise  to. 

Removal  of  the  disease  by  excision  of  a portion  of  the  rectum  was  first 
•erformed,  according  to  Velpeau,  by  Fagcb  in  1730.  lie  took  away  an  inch 
nd  a half  of  the  circumference  of  the  gut  and  cured  his  patient.  The 
operation  was  revived  in  1820  by  Lisfranc,  who  removed  portions  of  the  rectum 
n nine  cases,  with  five  recoveries.  The  operation,  however,  fell  again  into 
•liscredit.  In  18bl,  Chassaignac  introduced  the  ecraseur,  and  applied  it  to 
•emoval  of  rectal  growths.  Since  then  ISlussbiuim  and  A’’olkmann  in  Germany, 
Iordan,  Allingham,  Holmes  and  others  in  this  country,  have  done  much  to  re-* 
ive  the  operation];  and  in  1880,  Harrison  Cripps  published  an  interesting  work 
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Avliicli  lias  added  imich  to  oui'  knuwledo-c  of  tlie  subject.  The  eases  adajiteil 
to  removal  are  not  numerous,  accordiiif*-  to  Ciipps,  foi-minji:  about  one  in  live 
of  thosethat  come  under  observation.  'I’he  conditions  which  render  the  ojiera- 
tion  justifiable  are  the  following-  ; — The  patient  must  not  be  too  old,  and  must 
be  in  fair  health;  the  growth  must  be  so  situated  that' the  fingei- can  be 
jiassed  fairly  beyond  it,  and  it  must  be  freely  movable,  not  having  inijilicated 
surrounding  parts.  The  most  favourable  cases  ai-e  those  limited  to  one  side, 
especially  the  posterior.  It  is  an  imjiortant  question  how  far  the  dissection 
can  be  carried  upwards  without  Avounding  the  peritoneum.  Cripps,  Avho  has 
carefully  investigated  this  point,  states  that  in  the  male  the  distance  from  the 
recto-vesical  pouch  to  the  anus  is  two  and  a half  inches  Avhen  the  bladder  is 
empty,  and  an  additional  inch  AAdicn  it  is  distended.  In  the  female  the 
distance  from  the  recto-uterine  pouch  to  the  anus  is  someAAdiat  greater. 

The  removal  of  a malignant  groAvth  from  the  rectum  is  accomplished  as 
folloAvs  : — If  it  be  very  small,  and  situated  very  Ioav  doAvn,  it  may  be  possible 
to  bring  it  into  view  by  forcible  dilatation  of  the  anus.  This  is  done  by 
inserting  the  two  first  fingers  of  each  hand  into  the  anus  and  forcibly  dragging 
it  open.  After  this  the  anus  Avill  usually  be  sufficiently  relaxed  to  allow  of 
the  affected  portion  of  the  gut  being  seized  and  drawii  out  to  such  an  extent 
as  to  allow  of  the  free  removal  of  the  groAvth  by  the  ecraseur,  scissors,  or 
Paquelin’s  cautery.  Cases  in  Avhich  this  is  practicable  are,  however,  very  rare. 

The  removal  of  a portion  of  the  boAvel,  including  the  whole  circumference 
or  a considerable  part  of  one  side,  can  be  safely  performed  only  when  the 
anus  has  been  enlarged  by  incision,  as  suggested  by  Denonvilliers.  The 
operation  is  thus  lAerformed.  The  rectum  haAung  been  thoroughly  cleansed 
AA'ith  an  enema  immediately  before  the  operation,  the  patient  is  placed  i]i  the 
lithotomy  position,  and  a curved  sharp  pointed  bistoury,  guarded  by  the  left 
fore-finger,  is  passed  in  at  the  anus,  the  handle  is  then  raised  so  that  the  point 
is  made  to  pierce  the  gut  and  appear  superficially  close  to  the  tip  of  the 
coccyx  exactly  in  the  middle  line ; the  parts  betAveen  the  coccyx  and  anus 
are  then  divided  by  a single  cut.  If  more  room  be  required  during  this 
operation  it  may  be  obtained  by  remoAung  the  coccyx.  The  bleeding  must 
now  be  arrested,  and  a stout  ligature  may  be  passed  through  on  either  side, 
by  AAdtich  the  two  edges  of  the  Avound  may  be  held  Avidely  apart.  An 
incision  is  then  carried  from  the  margin  of  the  wound  on  one  side 
in  a cui'A’ed  direction  round  the  auus  to  a corresponding  point  on  the 
other  side.  If  the  anus  itself  is  healthy  this  may  be  made  at  the  junction 
of  the  mucous  membrane  and  skin.  The  gut  can  noAV  be  separated  pos- 
teriorly without  any  difficulty  by  means  of  the  finger,  aided  by  the  scissors, 
at  the  attachment  of  the  levator  ani.  "When  the  sides  are  separated  the 
gut  must  be  draAvn  backAvards  and  separated  by  careful  dissection  from  the 
vagina  in  the  female,  or  urethra  and  prostate  in  the  male.  To  avoid  any 
risk  of  Avounding  the  urethra  a large  silA'er  catheter  should  be  passed  at 
this  stage  of  the  operation,  Avhich  will  be  clearly  felt  from  the  Avound. 
The  gut  having  been  noAV  separated  it  may  be  cut  aAvay  by  ineans  of  the 
ecraseur,  scissors,  or  Paquelin’s  cautery.  The  ecraseur  has  the  adA'antage 
of  preventing  hemorrhage,  Avhich  in  so  deep  a Avouud  might  be  difficult 
to  arrest.  Paquelin’s  cautery  has  the  disadvantage  of  hardening  the  edges 
of  the  AVOund  so  that  it  is  difficult  to  ascertain  if  they  are  free  from 
<lisease.  During  the  oiAeration  hemorrhage  must  be  arresterl.  partly  l)y  the 
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pressure  of  sponges  and  partly  by  the  use  of  forci-pressnre  iorccps.  Tlie 
haemorrhage  can  in  this  way  be  easily  kept  under  control,  and  seldom 
causes  any  great  trouble.  After  the  operation  it  is  useless  to  try  to  bring 
the  mucous  membrane  down  to  the  anus.  As  Cripps  points  out,  the 
stitches  always  give  way  and  nothing  is  gained.  The  wound  should  be 
thoroughly  sponged  out  with  some  antiseptic  solution,  chloride  of  zinc, 
(gr.  4(j  to  5j.j,  being  far  the  most  efficient.  It  may  then  be  sprinkled  with 
iodoform.  In  most  cases  it  is  better  to  IcaAe  the  whole  incision  to  close 
by  granulation,  as  free  di-ainage  is  then  certain  to  be  obtained.  Volkmann 
recommends  closing  the  anterior  part  and  inserting  a large  drainage-tube 
behind,  but  there  seems  little  advantage  in  so  doing.  The  after-treatment 
consists  in  well  syringing  the  wound  once  or  twice  a day  with  some  anti- 
septic solution  and  the  application  of  a little  iodoform.  The  bowels  must 
be  ju-evented  from  acting  for  ten  days  or  a fortnight  by  proper  diet  and  the 
administration  of  opium.  Healing  takes  place  slowly,  and  the  mucous  mem- 
brane becomes  drawn  down  considerably  towards  the  skin.  A strictured  anus 
almost  necessarily  results  if  the  whole  circumference  of  the  bowel  have  been 
removed,  but  this  may  usually  be  kept  sufficiently  patent  by  the  constant  use 
of  bougies.  Incontinence  of  fteces  is  more  rare.  Cripps  states  that  it  occurred 
in  seven  cases  out  of  thirty-six,  and  in  six  more  it  occurred  slightly  when  the 
motions  were  liquid. 

Removal  of  a part  of  the  circumference  is  a much  more  successful  oj)eratiou. 
It  is  performed  in  the  same  way  as  that  just  described,  but  the  healthy 
raucous  membrane  and  the  corresponding  part  of  the  anus  must  be  preserved 
uninjured,  a longitudinal  incision  with  scissors  being  carried  up  the  bowel  on 
each  side  of  the  morbid  growth.  It  is  seldom  followed  either  by  incontinence 
or  serious  stricture  of  the  bowel. 

TTound  of  the  peritoneum  is  a most  serious  but  not  necessarily  fatal 
accident.  If  the  opening  be  small  and  within  reach  an  attempt  may  be  made 
to  close  it  by  sutures.  If  this  cannot  be  done,  according  to  Bardenheuer  the 
patient  is  given  the  best  chance  of  life  by  the  introduction  of  a full-sized 
drainage  tube  into  the  peiitoneal  pouch  from  the  rectum. 

The  mortality  from  the  operation  is  considerable  as  judged  by  statistics. 
('.  Kelsey  of  Xew  York  collected  140  cases,  and  states  that  in  22  of  these 
rapid  death  followed  ; in  10  from  peritonitis,  in  4 from  pelvic  cellulitis,  and  in 
;3  from  haemorrhage.  In  only  G had  a permanent  cure  resulted.  There  seems 
no  doubt,  however,  that  iti  well  selected  cases,  taken  early,  the  operation  holds 
out  a fair  prospect  of  prolonged  relief  or  even  cure. 

Cancer  of  the  Anns. — The  anus  may  be  affected  by  extension  of  cancerous 
growths  from  the  rectum.  When  the  disease  is  primary  it  is  always  squamous 
(.•pithelioma  (Fig.  404,  p,  1031,  Vol.  I. ),  occurring  at  the  anus,  just  as  it  does  at 
other  muco-cutancoiis  surfaces.  It  forms  a nodular  projection,  often  resembling 
a swollen  external  pile,  for  which  I have  more  than  once  seen  it  mistaken. 
It  ulcerates  later  than  the  same  disease  in  other  situations,  the  mass  often 
■ reaching  the  size  of  a pigeon’s  egg  before  the  surface  gives  way.  If  limited 
in  extent  and  detected  in  good  time  it  may  bo  advantageously  e.xcised  by  an 
Operation  similar  to  that  for  removal  of  the  lower  part  of  the  rectum.  At 
a more  advanced  period  such  a jiractice  can  scarcely  be  ado])ted  witli  any 
: prosxKJCt  of  success,  in  consequence  of  the  impossibility  of  removing  the 
' whole  of  tlie  structures  implicated. 
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Sarcomata  of  the  Rectum  are  very  rarely  met  with.  Rokitansky  has 
described  a nodular  form  of  spindle-celled  sarcoma.  I have  seen  such  f^owths 
forming  large  and’somewhat  pale  tuberous  masses  pi-ojecting  into  the  interior 
of  the  gut  and  even  protruding  through,  the  anus,  giving  rise  to  the  same 
train  of  local  symptoms  as  characterize  cancer  of  the  gut,  but  with  less  pain. 
In  such  cases  as  these  the  disease  may,  if  limited  or  pedunculated,  be  removed 
by  the  dcrasenr.  By  means  of  this  instrument  I have  removed  from  the 
inside  of  the  gut  a tumour  of  this  kind  nearly  as  large  as  the  fist.  Recurrence 
may  of  course  be  expected,  but  the  i3atient  will  get  relief  for  a time. 

Papillomata. — Large  papillomata,  the  papillm  of  which  branch  repeatedly 
and  are  covered  by  columnar  epithelium,  are  occasionally  met  with  in  the 
rectum.  They  closely  resemble  cancer,  but  are  recognized  by  their  sIoav 
growth  and  by  their  being  pedunculated.  They  cause  haemorrhage  and  some 
obstruction  of  the  bowel.  They  can  be  readily  removed  by  the  ecraseur  or  by 
ligature,  and  seldom  return. 

Polypi  are  by  no  means  uncommon  in  children,  and  should  always  be  looked 
for  when  a child  passes  blood  from  the  bowel,  and  suffers  from  prolonged  iiTita- 
tion,  perhaps  associated  with  prolapse  of  the  rectum.  They  are  sometimes 
fibrous  in  structure,  smooth  on  the  surface,  and  covered  with  columnar 


Fig.  SOS. — Polypus  of  the  Eectum  with  Pedicle,  Fig.  S09. — Polypu.s  of  the  Eectum  cut  open, 

removed  from  child  7 years  old.  showing  cysts  lined  hy  Columnar  Epithelium' 

epithelium.  In  other  cases  they  are  lobulated  (Fig.  808)  or  papillaiy,  and  may 
contain  cysts  lined  with  columnar  epithelium  (Fig.  809).  They  are  easily 
removed  by  the  application  of  a ligature,  or  by  twisting  the  neck  if  it  be  long. 

In  adults  similar  growths  are  less  commonly  met  with.  They  are  most 
common  near  the  anus,  and  in  some  cases  are  found  associated  with  a 
small  intractable  ulcer  at  the  point  at  which  the  free  end  touches  the  gut. 
They  are  best  removed  by  ligature  of  the  neck,  after  which  the  body  may  be 
cut  away. 

RECTAL  PISTULiE. 

Fistulous  openings  occasionally  occur  between  the  rectum  and  the  bladder 
in  men  ; or  between  the  gut  and  the  vagina  in  women. 

Recto-Vesical  Fistulae  are  not  of  common  occurrence,  and  usually  result 
either  fr’om  organic  disease  of  a cancerous  character,  establishing  a communica- 
tion between  the  rectum  and  the  bladder  ; or  from  a wound  of  the  gut  during 
the  operation  of  lithotomy.  In  rare  cases  they  may  arise  from  tubercular 
abscesses  in  the  vesiculas  scminales  or  prostate,  establishing  an  opening  into 
the  rectum  and  l)ladder  simultaneously.  In  these  cases  the  urine  escapes  pp}‘ 
cinum  in'gi’eater  or  less  quantity,  occasioning  constant  irritation  or  c.xcoriation, 
with  a sort  of  liquid  diarrhoea  ; and  the  wet  state  in  which  the  patient  is  kept 
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by  the  dribbliiij)^  of  urine  gives  rise  to  iiii  offensive  animoniacal  odour  about 
him.  If  the  communication  between  the  rectum  and  bladder  be  cancerous, 

1 fmcnlent  matter  and  flatus  pass  throngii  the  opening,  and  escape  from 
1 time  to  time  by  the  urethra  ; peiiiaps  even  more  abundantly  than  the  urine 
I does  iJer  aniim.  There  is  this  difference  then  between  the  traumatic  and 
I cancerous  fistuhe,  viz.,  that  when  traumatic  the  chief  escape  is  from  the 
I bladder  into  the  rectum  ; Avlicn  cancerous,  of  the  contents  of  the  rectum  into 
j the  bladder.  It  is  remarkable  how  little  irritation  is  often  set  up  by  this 
j admixture  of  fieces  with  urine  in  the  bladder.  The  fistulous  aperture  in  the 
1 rectmn,  if  traumatic,  can  readily  be  detected  by  passing  the  finger  into  the 
gut,  or  examining  its  interior  with  the  speculum  ani ; when  cancerous  it  is  too 
high  up  for  this. 

Treatment. — If  the  fistula  be  cancerous,  nothing  can  be  done  in  the  way  of 
treatment  beyond  keeping  the  parts  clean,  or  diverting  the  fmces  by  colotomy ; 

, but  if  it  be  traumatic  in  its  origin,  of  small  size,  and  more  especially  if  it  be 
recent,  its  closure  may  not  unfrequently  be  accomplished  by  touching  it  vnth 
nitrate  of  silver,  or  the  thermo-cautery  through  a speculum  ani.  If,  how- 
. ever,  the  fistula  be  of  old  standing,  and  the  aperture  large,  cauterization 
; will  not  succeed  ; and  the  only  mode  of  treatment  that  can  be  adopted  will  be 
. to  introduce  a grooved  staff  into  the  bladder,  and  cut  through  the  sphincter 
• 1 1 upon  this,  thus  laying  the  parts  into  one,  and  converting  the  anal  into  a 
i i perineal  fistula.  By  draining  the  bladder,  granulations  wiU  spring  up,  and 
deep  union  be  accomplished.  In  cancerous  recto-vesical  fistula  of  a painful 
{ character,  colotomy  may  be  had  recourse  to  with  every  prospect  of  mitigating 
: I the  patient’s  suffermgs  (Yol.  II.  p.  84G),  and  of  thus  prolonging  life. 

1 Entero- Vaginal  Fistula. — It  has  happened  that  a communication  has 

1 been  set  up  beeweeu  the  small  intestine  and  the  vagina,  an  artificial  anus  in 
:■  fact  forming  in  this  cavity.  These  cases,  however,  are  very  rare,  and  may 
1 indeed  be  looked  upon  as  incurable.  Eoux  and  Casamayor  endeavoured  to 
H ■ establish,  by  a deep  and  difficult  dissection,  a communication  between  the 
\ ' small  and  large  intestine  ; but  the  operation,  as  might  have  been  expected, 

. proved  fatal. 
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E,ecto- Vaginal  Pistulae  may  arise  from  two  causes  : 1st,  sloughing  of  the 
posterior  wall  of  the  vagina,  in  consequence  of  undue  pressure  exercised  upon 
it  dimiig  partiultion  ; and  2nd,  its  perforation  by  syphilitic  ulceration, 
d hey  may  be  ranged  in  two  classes  : those  consisting  of  a button-hole  opening 
(and  these  are  often  syphilitic),  and  those  complicated  with  more  or  less 
extensive  laceration  of  the  perimeum.  The  size  of  these  fistulous  openings, 
when  uncomplicated  Avith  rupture  of  the  perinaeum,  varies  greatly  ; in  some 
cases  there  is  merely  a small  perforation,  in  othera  there  may  be  loss  of  the 
lO’cater  portion  of  the  posterior  Avail  of  the  vagina.  Whatever  their  size,  they 
are  necessarily  sources  of  veiy  great  discomfort  and  annoyance,  both  physical 
and  mental,  to  the  patient.  The  recognition  of  the  disease  is  of  course  at  oiicc 
made  ; the  escape  of  the  fieces  and  flatus  into  the  vagina  being  obvious,  and 
digital  or  ocular  examination  by  means  of  the  duck-bill  speculum  at  once 
detecting  the  seat  and  extent  of  the  aperture.  As  there  is  just  the  possibility 
of  a communication  existing  betAA'een  the  A'agina  and  the  small  intestine,  it 
may  be  u.seful  to  bear  in  mind  that,  in  this  case,  the  matter  that  escapes 
has  been  found  to  be  yellower  and  less  stercoraceous  than  when  the  rectum 
is  opened. 
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The  TrmUnml  ol'the  noii-syphilitic  iistula  will  vary  according  as  the  tistnla 
)S  simple,  or  complicated  with  lacerated  perimcum. 

Simple  Hnconqilmded  Redo-Vaginal  FMiila,  if  it  he  small  and  recent,  mav 
occasionally  be  closed  by  attention  to  cleanliness,  at  the  same  time  that  its 
edges  are  touched  with  the  nitrate  of  silver,  a hot  iron  wire*,  or  the  platinum 
loop.  If  it  be  very  large,  the  greater  jiart  of  the  posterior  jjart  of  the  vagina 
liaving  been  destroyed,  it  will  probably  be  incurable ; but  even  here  the  patient 
should  not  be  left  to  her  fate,  and  some  operation  should  be  attempted  which 
may  lessen  its  size,  even  if  it  do  not  completely  close  it.  The  kind  of  hstnla 
which  is  here  met  Avith  usually  consists  of  a circular  aperture,  that  readily 
admits  the  point  of  the  finger,  situated  just  above  the  sphincter  ani.  ddie 
operation  for  the  closure  of  a recto-vaginal  fistula  of  this  kind  consists,  after 
emptying  the  patient’s  bowels  by  purgatives  and  an  enema,  and  the  bladder 
by  the  catheter,  in  introducing  a duck-billed  speculum  into  the  vagina,  and 
freely  paring  the  edges  of  the  aperture.  As  the  fistula  is  always  Ioav  down, 
this  is  readily  done  by  placing  the  patient  on  her  back,  and  tying  the  liands 
and  feet  together,  as  in  lithotomy.  The  vaginal  mucous  membrane  should  be 
dissected  off  toAvards  the  fistula.  The  next  point  is  to  bring  its  edges  into 
apposition,  in  a direction  transA^erse  to  the  axis  of  the  vagina  ; and  in  doing 
this,  the  recommendation  made  by  Copeland  and  BroAvn,  of  dividing  the 
sphincter  ani,  should  ahvays  be  acted  on,  as  it  is  a most  importaiit  auxiliary  to 
the  success  of  the  operative  procedures  that  are  required ; for,  as  there  is  always 
loss  of  substance  in  these  fistulm,  there  is  necessarily  a tendency  to  tension  oii 
their  sides  AA’lien  any  attempt  is  made  to  draw  them  together  ; and  it  is  also 
of  importance  that  any  muscular  moA'ement  about  the  parts  in  the  neighbour- 
hood of  the  fistulm  should  be  arrested,  as  this  might  otherAvise  break  down  union 
after  it  had  taken  place  between  the  edges.  The  sides  of  the  fistula  must  ihen 
be  drawn  into  apposition  by  silver  sutures  introduced  by  means  of  the  hollow 
needle.  I have  ahvays  found  that  these  sutures  are  most  easily  introduced 
if  passed alove  do'wmvards — the  mucous  membrane  being  then  drawn  upon 
by  the  needle,  Avhich  more  readily  transfixes  it  than  if  it  be  introduced  fi’oui 
beloAV  upAvards,  when  it  is  left  to  push  the  membrane  before  it.  The  wires  are 
thus  passed  across  the  fistula  and  out  through  the  vaginal  mucous  membrane, 
half  an  inch  beyond  the  freshened  surfaces,  care  being  taken  not  to  include  tlie 
rectal  mucous  membrane.  They  may  then  be  twisted,  or  brought  through  a 
leaden  plate  and  clamped  by  shot.  The  success  of  the  procedure  depends  not 
only  on  the  proper  completion  of  the  steps  of  the  operation,  but  greatly  on  the 
after-treatment.  This  should  consist  in  the  administration  of  opium,  to  pre- 
vent the  boAA'els  from  acting  for  ten  or  tAvelve  days  ; indeed,  until  firm  union 
has  taken  place  betAveen  the  edges.  They  may  then  be  mov'ed  by  means  of 
laxatives  and  oleaginous  enemata  carefully  given.  During  the  treatment,  the 
parts  should  be  disturbed  as  little  as  possible,  the  patient  lying  on  her  side. 
The  Avater  should  be  draAvn  off  by  a catheter  tAvice  a day.  The  parts  should 
be  Avell  syringed  twice  a day  with  boracic  acid  lotion  or  a solution  of  boro- 
glyceride  or  some  other  simple  antiseptic.  Tlie  patient  must  be  kept  upon 
a very  moderate  diet,  and  the  stitches  may  be  left  in  for  eight  days,  Avhen 
they  must  be  cut  out  and  carefidly  removed.  Should  any  point  of  tin* 
fistula  not  be  closed,  the  ap])Iication  of  the  nitrate  of  sih'er  may  induce  proper 
union  of  it. 

If,  as  A’ery  commonly  happens,  the  Redo-Vaginal  Fistula  he  complicated  with 
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a Lacerateil  Feritia’um,  the  opevation  for  that  eonditioii,  described  at  p.  871 , 
Vol.  I.,  must  he  performed,  and  the  edg'es  of  the  fistula,  being  deeply  ]>ared, 
brought  together  at  the  same  time.  Sometimes  in  these  cases  it  happens  that 
the  periiimnm  unites,  leaving  an  aperture  al)ove  this  in  the  recto-vaginal 
septum  ; if  this  aperture  be  but  small,  it  may  be  closed  by  its  edges  being 
touched  from  time  to  time  ■with  the  actual  cautery  ; if  it  be  large,  so  as  to 
allow  the  introduction  of  the  finger,  1 believe  that  it  is  generally  useless  to 
attempt  to  close  this  aperture  by  itself  ; but  the  perimeum  should  again  be 
divided,  and  the  whole  operation  reiieated, 

AVhen  the  recto-A'aginal  fistula  is  of  a syphilitic  origin,  there  is  usually  some 
degree  of  stricture  of  the  rectum  associated  with  it,  and  an  extensively 
excoriated  and  diseased  state  of  the  vaginal  mucous  membrane.  In  these 
cases  the  sufferings  of  the  patient  are  often  very  great,  and  the  only  means  of 
relief  open  to  the  Surgeon  is  the  performance  of  colotomy. 

Entero-vesical  Fistulae. — A fistulous  communication  may  be  established 
between  the  intestine  at  some  point  above  the  rectum  and  the  bladder.  The 
fistula  usually  forms  between  the  sigmoid  flexure  of  the  colon  and  the  upper 
and  left  lateral  part  of  the  bladder.  It  is  possible  that  the  small  intestine 
may  be  the  seat  of  this  fistula,  but  most  certainly  such  an  occurrence  is  rare. 

In  these  entero-vesical  fistulm  there  is  usually  a long  antecedent  history 
pointing  to  cancer  of  the  intestinal  wall.  Some  obscure  hardness,  Avith 
' tendeniess  or  occasional  shooting  pains,  is  then  met  with,  and  suddenly  the 
patient  observes  in  his  urine  some  dark  offensiA'e  deposit,  which,  on  examina- 
tion, proves  to  be  fmculent  matter,  with  or  without  the  escape  of  flatus  by  the 
urethra.  In  other  cases,  after  more  than  usual  pain,  with  rigors  and  the  con- 
stitutional symptoms  indicative  of  suppuration,  the  urine  will  be  found  to 
be  loaded  with  pus  of  a stinking  character.  In  a feAv  days  fmces  will  appear 
in  it,  and  flatus  pass  through  the  urethra.  In  either  case,  adhesion  has 
formed  between  the  intestine  and  the  bladder.  Perforation  takes  place,  and 

■ the  intestinal  contents  escape  either  directly  into  the  bladder  or  through  the 
cavity  of  an  intervening  abscess.  The  bladder-irritation  is  usually  at  first 
but  trifling ; but  after  a time  cystitis  is  developed  and  phosphates  deposited. 

The  treatment  in  the  early  stages  should  consist  in  clearing  out  the  boAvels 
with  castor-oil,  and  then  locking  them  up  for  10  or  14  days  with  opium,  so  as 

■ to  give  the  fistula  a chauce  of  closing.  Should  this  fail,  the  bladder  must  be 
washed  out  twice  daily,  and  if  the  patient’s  sufferings  increase  so  as  to  render 
life  a burden, colotomy — a palliative  measure — may  be  resorted  to,  or  ej'^stotomy 
may  be  done,  and  thus  a wider  outlet  for  fteces,  urine,  and  flatus,  afforded 
through  the  ])enna?um  than  the  ui-ethm  ])ermits. 


ULCEK  AND  FISSURE  OF  THE  ANUS. 

This  disease,  though  trivial  in  point  of  size  and  in  its  pathological  relations, 
is  of  great  ]>ractical  importance,  on  a(;count  of  the  excessive  local  pain  and 
great  constitutional  iiritation  to  which  a patient  labouring  under  it  is  often 
subject,  ricer  and  fissure  commonly  exist  tf)gether  in  this  situation,  though  it 
by  no  means  unfrc(juently  ha})pens  that  the  two  conditions  occur  separately. 
The  ulcer  is  usually  of  small  size,  seldom  larger  than  a silver  three-pence,  of  a 
<Ircnlar  or  longitudinal  shape,  situated  IjctAVcen  the  folds  of  the  mucous  mem- 
brane in  the  nppei-  part  of  the  anus,  or  j'atber  the  lower  part  of  the  rectum, 
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just  above  the  ring-  or  ledge  formed  by  the  sphincter,  and  is  usually  met  with 
towards  the  posterior  part  of  the  gut  on  one  side  of,  or  opposite  to,  the  point  of 
the  coccyx.  Occasionally  more  than  one  ulcer  exists  in  this  situation.  If  a 
fissure  accompany  the  ulcer,  it  commonly  leads  from  this  across  the  face  of 
the  sphincter  to  the  verge  of  the  anus  ; but  in  many  cases  o‘ne  or  two  fissures, 
sometimes  even  three  or  four,  exist  without  any  ulcer.  The  fissures  are 
usually  slightly  indurated  and  cord-like,  extending  merely  through  the  mucous 
membrane,  scarcely,  if  at  all,  implicating  the  deeper  structures  ; and  not  un- 
frequently  their  external  termination  is  concealed  by  a small  red  pile  or  flap  of 
integument. 

The  existence  of  the  ulcer  may  usually  be  determined  by  exploring  the 
rectum  with  the  finger,  which,  if  practised  in  these  examinations,  will  detect  a 
small,  soft,  and  velvety  patch  at  the  diseased  spot ; on  touching  this,  the  patient 
will  usually  complain  bf  acute  and  burning  pain.  In  some  cases  the  ulcer  may 
be  brought  into  view  by  examining  the  rectum  with  the  speculum  ani,  here 
delineated  (Figs.  810  and  811).  The  fissure  may  always  readily  be  detected  by 


Fig.  SIO.— Anal  Dilator.  Fig.  Sll.— Speculum  Aiii 


everting  the  mucous  membrane  of  the  anus,  and  by  lifting  up  or  turning  aside 
the  pile  that  covers  the  lower  end  of  the  crack.  During  this  examination,  it 
will  usually  be  found  that  the  sphincter  ani  is  in  a more  or  less  spasmodically 
contracted  state,  admitting  the  finger  and  instrument  with  difiiculty. 

Sym'pioms. — The  symptoms  of  ulcer  or  fissure  in  the  anus  are  very  character- 
istic. The  patient  complains  of  pain,  usually  of  a severe  burning  character,  on 
the  passage  of  a motion,  especially  if  a hard  one  ; it  commonly  occurs  at  the 
time  of  defecation,  but  occasionally  commences  a few  minutes  afterwards, 
and  continues  from  half-an-hour  to  several  hours.  This  pain  is  very  severe, 
and  peculiarly  wearing  and  burning  ; it  is  generally  most  felt  opposite  the 
sacro-iliac  articulation,  but  not  unfrequeutly  radiates  round  the  j^elvis  or  down 
the  thighs.  In  many  cases  it  produces  a good  deal  of  continued  irritation 
about  the  genito-urinary  organs,  giving  rise  to  symptoms  of  spasmodic  strictiu-e ; 
a fi-equent  desire  to  urinate,  tenderness  about  the  prostate,  and  seminal  emis- 
sions. The  pain  is  sometimes  so  severe  that  the  patient  avoids  defecation  as 
long  as  possible,  and  even  abstains  from  food  with  the  view  of  lessening  the 
necessity  for  the  frequency  of  this  act.  Very  commonly  in  women,  the  pains 
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produced  l)y  the  rectal  disease  simulate  those  occasioned  by  uterine  irritation  ; 
and  in  both  sexes  they  may  after  a time  become  continuous,  and  be  attended 
by  a good  deal  of  constant  uneasiness  in  sitting,  so  that  the  patient  is  obliged 
to  raise  the  hip  of  the  affected  side.  There  is  often  a streak  of  pus  or  blood 
on  the  fieces,  and  commonly  a good  deal  of  mucous  exudation,  with  some 
tenesmus  on  defiecation  ; but  in  some  instances  these  symptoms  are  altogether 
absent,  and  the  patient  never  suffers  any  local  inconvenience  except  from  the 
pain. 

The  constitutional  irritation  is  often  very  great,  the  nervous  system  gene- 
rally sympathizing  ivith  the  local  mischief.  The  countenance  becomes  pale, 
anxious,  careworn,  and  the  patient’s  expression  is  indicative  of  constant 
suffering. 

Causes. — This  affection  most  commonly  occurs  in  women,  especially  in 
those  of  a hysterical  temperament  and  weakly  constitution.  In  some 
oases  it  seems  to  have  arisen  from  injury  during  labour.  When  met  with 
in  men,  it  is  most  frequently  seen  in  debilitated  subjects,  and  appears  to 
be  the  result  of  a broken  state  of  health.  In  persons  who  have  been  the 
subjects  of  the  chronic  dysentery  of  hot  climates,  I have  several  times  noticed 
a peculiar  form  of  patchy  ulceration  within  the  rectum,  of  an  extremely  irrit- 
able and  very  intractable  character.  I have  in  several  instances  observed  it 
in  women  to  be  of  a syphilitic  nature,  and  in  such  cases  it  is  situated  generally 
towards  the  side  or  the  anterior  part  of  the  anus. 

The  rectum  may  be  injured  by  blows  or  falls  upon  the  sacrum  or  coccyx. 
Fissure,  laceration  of  the  mucous  membrane,  rupture  of  the  muscular  fibres, 
or  even  detachment  of  the  whole  of  the  rectum  from  its  connections  with 
the  sacrum  and  coccyx,  may  ensue  from  these  injuries. 

Treatment. — The  treatment  of  fissm-e  or  ulcer  of  the  anus,  when  the  disease 
is  met  with  in  the  early  stages,  may  sometimes  be  successfully  conducted  by 
: the  application  of  nitrate  of  silver  to  the  fissure,  and  the  use  of  an  anodyne  or 
astringent  suppository.  I have  found  a very  excellent  and  useful  suppository 
in  this  and  many  other  painful  affections  of  the  anus  to  be  composed  of  2 grains 
of  extract  of  belladonna,  2 grains  of  the  acetate  of  lead,  and  4 of  tannin,  made 
up  to  a proper  consistence  Avith  a little  cocoa-butter.  This  may  be  introduced 
into  the  rectum  every  night  and  allowed  to  dissolve  there  ; the  bowels  should 
at  the  same  time  be  kept  gently  open  Avith  castor-oil,  or  the  lenitive  electuary. 

; In  those  cases  in  which  the  disease  has  been  of  some  standing  these  means  will 
not  suffice,  audit  becomes' necessary  to  have  recourse  to  a A^ery  simple  operation 
to  effect  a cure.  This  consists  in  diAuding  the  affected  mucous  membrane 
through  the  ulcer  or  fissure,  Avith  possibly  some  of  the  subjacent  fibres  of 
the  sphincter  muscle,  by  Avhich  the  part  is  set  at  rest,  and  cicatrization  speedily 
takes  place.  The  relief  after  the  operation  is  usually  immediate  ; indeed,  after 
its  performance,  a patient  aa’Iio  has  been  suffering  severely  for  months  or  years, 
AA’ill  often  get  complete  and  almost  instantaneous  relief.  The  merit  of  intro- 
'.ducing  this  plan  of  treatment  for  the  cure  of  ulcer  and  fissure  of  the  anus  into 
surgical  practice  is  due  to  Sir  B.  Brodie.  Boyer  had  previously  recommended 
that  the  sphincter  should  be  cut  completely  across,  in  order  that  its  action 
might  be  paralysed  ; but  Brodie  found  that  the  ulcer  could  be  made  to 
heal  as  readily  by  the  limited  incision  above  mentioned.  Tlie  operation  is 
readily  done  by  introducing  the  left  fore-finger  into  the  rectum,  guiding  along 
it  a probe-pointed  bistoury,  and  then  cutting  doAviiAvards  and  outAvards,  cariying 


878  DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 


tlie  knife  about  the  eighth  of  an  inch  in  depth.  iVo  dressing  is  reijnired  after 
this  operation  ; hut,  if  the  incision  do  not  readily  heal,  it  should  he  touched 
from  the  bottom  with  the  nitrate  of  silver,  'i'he  jiatient’s  bo\\x*ls  should 
be  well  opened  before  the  operation,  and  a dose  of  castor-oil  may  he  given  on 
the  second  or  third  day  after  it.  During  the  process  of  cicatrization  it 
will  often  be  advantageous  to  give  iron,  and  to  put  the  patient  on  a nourishing 
diet. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  associated  with 
fissure  or  ulcer  of  the  anus,  or  inflammatory  irritation  of  some  neighbouring 
organ  ; but  occasionally  it  occurs  without  this  complication,  and  in  all  cases  it 
may  be  connected  Avith  a neuralgic  condition  of  the  part.  In  hysterical 
women,  this  neuralgia  and  spasm  are  especially  apt  to  occur  ; though  it  is  not 
improbable  that,  in  many  of  the  so-called  cases  of  neuralgia  of  the  anus,  some 
positive  disease,  such  as  a small  ulcer  or  fissure,  may  be  detected  on  close 
examination,  as  I have  had  several  occasions  to  verify. 

The  Treatment  of  contraction  of  the  sphincter,  Avhether  associated  Avitb 
neuralgia  or  not,  consists  in  the  employment  of  local  sedatives,  especially  the 
extract  of  belladonna,  gr.  j.  to  gr.  ij.  as  a suppository  ; the  bowels  being  kept 
relieved  by  enemata  and  confection  of  senna.  Should  these  means  fail,  the 
patient  must  be  anaesthetized,  and  the  sphincter  forcibly  dilated  with  the 
Surgeon’s  fingers. 

Atony  of  the  Kectuin  is  common  in  middle  age,  in  those  Avlio  lead  seden- 
tary lives,  and  especially  in  Avomeu.  This  condition  is  the  consequence  of  and 
leads  to  habitual  constipation,  the  Avails  of  the  rectum  becoming  expanded  and 
pouch-like.  It  may  occasion  the  retention  and  impaction  of  hardened  fasces. 
A mass  of  clayey  consistence,  and  as  large  as  the  fcetal  head,  forming  in  the 
rectum  and  interfering  seriously  Avith  defascation,  becomes  a source  not  only  of 
great  discomfort  but  of  serious  ill-health.  Like  all  retained  excreta,  it  slowly 
poisons  the  system,  giAung  rise  to  foul  breath,  dirty  greyish  complexion,  and 
mental  depression. 

The  Treatment  of  atony  of  the  rectum  consists  in  scrupulous  care  in  empty- 
ing the  bowels  by  the  administration  of  cold  enemata.  If  impaction  of  fa3ces 
have  occurred,  this  is  to  be  remedied  only  by  putting  the  patient . under 
chloroform,  forcibly  dilating  the  sphincter  with  the  hand,  and  breaking  doAvn 
the  hardened  mass  with  a lithotomy  scoop  or  iron  spoon,  washing  it  aAvay  Avith 
enemata,  and  thus  clearing  out  the  boAvel. 


ABSCESS  AND  FISTULA. 

. Abscess  not  unfrequently  occurs  in  the  Aucinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneous  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess  ; or  it  may  1x3 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  ischio-rectal 
abcesses  that  are  of  most  practical  importance.  They  may  be  of  tAvo  kinds — 
Acute  and  Chronic. 

Acute  Ischio-rectal  Abscess. — This  forms  deeply  in  the  fossa,  Avith 
throbbing,  shooting,  and  stabbing  pains,  through  the  anus,  rectum,  and 
perinaeum  ; on  examination,  a hard  braAvny  substance  may  be  felt  in  the 
areolar  tissue  by  the  side  of  the  gut,  either  by  examination  from  Avithout,  or 
by  exploration  through  the  rectum.  It  speedily  softens,  and  Avill,  unless  an 
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Diitlet  l.»e  made  for  it,  biu’db  cither  externally,  or  into  the  cavity  ol  the  <>ut,  or 
both  ways.  (Vide  p.  i)27,  Yol.  L). 

Chronic  Isch.io-rect?jl  Abscess,  oeciirs  insidiously  in  persons  of  cachectic, 
Itroken,  or  phthisical  constitutions.  A\  ithont  much  pain  or  local  incon- 
venience, a collection  of  pus  forms,  which  is  iisiially  limited  to  one  side  of 
the  ischio-rectal  fossa,  but  in  other  cases  acrpiires  considerable  mag’iiitude, 
denuding  the  gut  to  a considerable  extent  ; in  fact,  almost  siirroniiding 
the  rectum,  and  then  spreading  widely  on  the  nates  or  hi}),  })resenting  all 
- the  ordinarv  characters  of  a chronic  abscess.  This  kind  of  i)nrulent  col- 
M:  U'ctiou  may  form  in  this  as  in  any  other  situation  in  the  body,  as  the  result  of 
<-onu-estion  or  of  some  local  irritation.  I ha^•e  several  times  seen  it  follow 
kicks,  blows,  or  bruises  of  the  lower  ]3art  of  the  body,  or  as  a consequence  of 
/si;  the  lowering  of  the  vitality  of  the  mass  of  areolo-adiposc  tissue  on  the 
pi  ischio-rectal  fossa  by  Aveakly  persons  sitting  on  a cold  stone,  or  standing  for  a 
.vtlj . lontr  time  on  the  ice  or  snow.  In  other  cases  the  mischief  appears  to  originate 
around  the  prostate,  and  an  abscess  forming  in  this  situation  may  find  its. 
'^j;  way  down  by  the  side  of  the  rectum.  Sir  B.  Brodie  attributed  these  abscesses, 
Y(  .and  the  consequent  fistulin,  to  perforations  of  the  mucous  membrane  of  the 
gut  ; and  although  I think  he  exaggerated  the  frequency  of  this  mode  of  pro- 
duction of  the  abscess,  yet  there  can  be  no  doubt  that,  in  some  instances  at 
least,  it  occurs  as  the  result  of  perforation  of  the  bowel ; either  by  ulceration 
from  within,  by  the  formation  of  a fissure,  or  by  some  foreign  body,  as  a fish- 
Iw.me,  transfixing  it,  and  thus  inducing  inflammation  in  the  areolar  tissue 
outside  the  rectum. 

These  abscesses  are  most  common  in  young  adults — not  unfrequent  in 
middle  age,  but  rare  at  either  of  the  extremes  of  life.  I have,  however,  seen 
.sevend  cases  in  children — two  or  three  years  or  age — and  they  may  occur  and 
re<|uire  o})eration  in  septuagenarians. 

Timtinmt. — In  the  treatment  of  these  abscesses,  the  principal  point  is  to 
prevent  extensive  denudation  of  the  gut.  In  order  to  do  this  the  abscess  must 
lx;  opened,  so  soon  as  the  formation  of  pus  can  be  ascertained  to  have  taken 
}»lace,  by  making  a free,  and,  if  necessary,  a deejD  incision  into  the  ischio-rectal 
'pace  by  the  side  of  the  bowel.  Unless  this  be  done,  it  may  either  burst  into 
the  interior  of  the  gut,  or  spread  widely  upon  the  nates  and  then  give  way.  The, 
pus  that  is  let  out  of  these  collections  is  always  extremely  ofiFensi^■e,  even  though 
iif)t  mixed  with  any  faeculent  matter  ; the  near  neighbourhood  of  the  bowel 
i}q)earing  to  determine  some  change  in  it  that  renders  its  smell  peculiarly 
hercoraveous.  After  the  evacuation  of  the  abscess  the  patient  feels  easy,  and 
thinks  that  all  is  well,  the  discharge  gradually  lessening  and  the  cavity 
contracting  ; but  it  does  not  close,  and  a fistula  will  be  left,  which  continues 
o exude  a thin  watery  })iis,  in  which  fccculent  matter,  |)crhaps,  accumulates 
Vom  time  to  time,  giving  rise  to  fresh  outbreaks  and  extensions  of  the  disease. 
Anal  Abscess. — Besides  the  two  forms  of  absce.ss  just  described  as  occurring- 
tl  1 II  the  ischio-rectal  fossa,  another  is  commonly  met  with  to  which  the  term 
j inal  ab.scess  may  be  apjfiicd.  It  commences  in  the  submucous  tissue  of  the 
pit  immediately  above  the  anus.  Its  cause  is  not  always  evident.  It  mav 
irisf  from  suppuration  taking  place  beneath  an  inflamed  })ile,  from  wound  of 
-he  inncons  membrane  by  some  solid  body  sncli  as  a fish-bone  in  the  fieces,  or 
■voin  the  fonnation  of  a caseating  tubci’cnlar  nodule  in  the  submucous  tissue. 
I’iie  }ius  t!ms  formed  burrows  downwards  between  the  mucous  and  muscular 
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coats  of  the  bowel  till  it  reaches  the  amis  ; licre  it  passes  out  heneatli  the  skin 
and  forms  a small  rounded  swelling-  at  tlie  margin  of  the  anus.  If  unrelieved 
it  may  burrow  still  further  in  the  subcutaneous  tissue.  The  ]ius  in  this  case 
lies  superficial  to  the  sphincter.  Tliese  abscesses  may  be  acute  or  chronic; 
when  chronic  they  arc  frequently  tubercular,  advancing  slowly  and  containing 
thick  curdy  pus.  ddiey  burst  usually  both  internally  and  externally,  and  are 
perhaps  the  most  common  cause  of  the  ordinary  fistula  in  ano.  By  early 
opening  and  dressing  with  wet  boracic  acid  lint  and  frequent  batliing  Avith  a 
concentrated  solution  of  boracic  acid  they  can  sometimes  be  got  to  heal  Avithout 
leaving  a fistula.  If  they  are  tubercular  this  seldom  happens,  and  the  best 
treatment  is  to  lay  them  thoroughly  open  into  the  boAvel,  to  scrape  the  surface 
well  Avith  a sharp  spoon,  and  to  dress  them  with  iodoform  ointment. 

Fistula  in  Ano. — The  sinus  left  by  the  contraction  of  the  caAuty  of  an 
ischio-rectal  or  anal  abscess  constitutes  a fistula  in  ano  ; an  affection  that  has 
attracted  a good  deal  of  attention  from  the  frequency  of  its  occurrence,  and 
from  the  difficulty  of  curing  it  Avithout  having  recourse  to  operation. 

Extent. — When  following  an  anal  abscess  the  fistula  is  A'^ery  limited,  being 
merely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the  burst- 
ing of  the  superficial  collection  of  pus  in  this  situation,  extending  to  a short 
distance  up  the  gut  inside  the  sphincter.  This  form  of  fistula  constitutes 
a kind  of  spurious  A-ariety  of  the  disease  ; for  the  true  fistula  in  ano  is 
outside  the  sphincter  in  the  surrounding  areolar  tissue,  extending  always  as 
high  as  the  upper  margin  of  that  muscle,  and  frequently  stretching  to  a con- 
siderable distance  up  the  side  of  the  gut.  Most  frequently  the  lower  and 
external  aperture  of  the  fistula  is  single,  and  is  situated  by  the  side  of  the  anus 
in  the  ischio-rectal  fossa,  just  beyond  the  sphincter  ; but  not  unffequently 
the  aperture  is  m the  perinmum,  or  posteriorly  in  the  coccygeal  region. 
Occasionally  there  is  a fistulous  opening  on  each  side  of  the  gut ; or  several 
openings  may  exist,  and  then  sinuses  extend  from  these  upwards  and  outwards 
to  a considerable  distance,  undermining  the  integuments  of  the  perimeum 
about  the  buttocks,  even  stretching  away  tOAvards  the  trochanters,  and  open- 
ing at  a great  distance  from  the  bowel.  These  extensive  fistulie  and  sinuses 
are  frequently  connected  with  stricture  of  the  gut  ; but  they  may  occur  Avith- 
out this  in  old  and  neglected  cases  of  the  simple  disease. 

The  fistulie  are  usually  oblique,  but  straight  in  their  direction  from  a point 
half  an  inch  or  an  inch  fi’om  the  anal  aperture,  rumiing  upwards  to  above  the 
sphincter.  In  some  cases  they  are  tortuous  ; and,  occasionally,  Avhen  opening 
at  a distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
are  angular,  havung,  as  it  were,  an  elbow  at  that  point  where  the  supeihcial 
sinus  meets  the  deep  fistula.  This  peculiarity  Avill  preA-ent  the  passage  of  a 
probe  through  their  AAdiole  length  until  the  external  sinus  has  been  slit  up,  and 
the  commencement  of  the  deep  fissure  reached,  and  may  lead  to  the  supposition 
of  the  fistula  being  more  superficial  than  it  in  reality  is. 

Varieties. — Fistula  in  ano  is  said  to  be  Complete  when  it  communicates  by 
one  end  Avith  the  interior  of  the  rectum,  and  opens  by  the  othei’  upon  the 
external  surface.  It  is  said  to  be  Incomplete  Avhen  it  has  only  one  aiierturo. 
whether  that  be  external  or  internal. 

Complete  Fistula  is  the  most  common  form.  It  probably  arises  in  tlic 
majority  of  cases  from  some  source  of  irritation  seated  Avithin  the  boAvel,  by 
Avhich  the  mucous  membrane  of  the  rectum  has  been  perforated,  and  an  abscess 
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has  formed  in  the  areolar  tissue  outside  the  {^iit.  The  external  opening  in 
this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the  margin  of 


the  anus  ; though  it  may  be  seated  at  a greater  distance  than  this,  as  upon 


the  hip.  It  is  commonly  small,  and  has  a vascular  granulation  projecting  from 
or  occluding  it  ; and  a thin  purulent  discharge  usually  drains  away  from  it  in 
small  quantities,  moistening  the  surrounding  integuments.  The  internal  open- 
ing is  usually  situated  just  above  the  sj^hincter,  where  the  rectum  begins  to 
expand.  But  the  fistula  does  not  terminate  at  this  internal  aperture  ; for  in 


the  majority  of  cases  it  runs  up  into  a kind  of  cul-de-sac,  to  a considerable  dis- 


^|t  tance  further.  The  internal  aperture  may  readily  be  detected  by  introducing  a 


il' 


blunt  curved  probe  into  the  fistula  ; when,  by  a little  management,  it  may  be 
1 '.“arried  through  the  inner  opening.  In  some  cases,  the  existence  of  this  may 
i)  be  ascertained  by  examining  the  interior  of  the  bowel  with  a speculum  ani,  and 
) by  injecting  water  into  the  external  opening. 

Incomplete  or  Blind  Fistnlae  may  be  of  two  kinds,  and  commonly  arise 
Tom  constitutional  causes.  AVIien  there  is  no  internal  perforation,  a mere 
.}.;inus  having  been  left  by  the  bursting  of  an  abscess,  the  fistula  is  termed  Mind 
xtenial.  When  there  is  only  an  inteimal  aperture,  it  is  called  blind  internal. 
ffhe  blind  external  fistula  is  readily  recognized  by  its  being  found  that  the 
)robe  does  not  penetrate  the  interior  of  the  gut.  The  blind  internal  is  not  so 
.eadily  detected  : but  in  this  case  it  will  generally  be  found  that  the  patient 
utters  from  an  occasional  and  tolerably  abundant  discharge  of  pus  from  the 
luterior  of  the  bowel;  that  there  is  a good  deal  of  tenderness,  with  some 
■•'rawuy  induration  in  the  ischio-rectal  fossa  on  one  side  of  the  anus ; and  that 
' he  pus  may  be  made  to  well  out  in  some  quantity  by  pressing  upon  this  part. 
)n  passing  the  finger  into  the  rectmn,  the  ragged  internal  aperture  in  the  gut 
hrougli  which  the  pus  exudes  may  readily  be  felt.  In  most  cases  the  opening 
.an  be  seen  by  the  help  of  a speculum,  and  a hooked  probe  passed  into  it. 

Treatment. — Operative  interference  is  usually  necessary.  It  is  true  that  in 
lome  rare  instances  the  fistula  may  be  made  to  close  under  the  influence  of 
onstitutional  management,  aided,  perhaps,  by  stimulating  its  interior  Avith 
ititrate  of  silver,  or  by  touching  it  with  a probe  dipped  in  nitric  acid.  This 
! nd  of  treatment  is,  however,  successful  only  in  the  blind  external  fistula, 

■ •veral  instances  of  which  I have  seen  recover  in  this  Avay  ; but  it  can  uevci’ 

! expected  to  answer  in  any  other  variety  of  the  disease.  Occasionally  in 
; derly  people  a blind  internal  fistula  (or  fistulm)  will  be  found,  Avhich,  falling 
to  a very  chronic  state  and  discharging  little,  is  a source  of  but  very 
ivial  discomfort,  and  will  continue  for  years  Avithout  giving  rise  to 
rious  locjil  inconA'enience,  or  in  any  way  disturbing  the  general  health.  In 
ch  cases,  I belieA'e,  there  is  often  far  less  risk  in  leaving  the  fistula  un- 
uched,  tlian  in  subjecting  the  patient  at  an  advanced  period  of  life  to  the 
trj|;  zard8  of  an  operation.  When  the  fistula  is  complete,  the  only  plan  of  trciit- 
2ut  that  otters  any  chance  of  success  is  the  division  of  the  sphincter  ; so  that 
'is  muscle,  Avhich  tends  to  prevent  the  closure  of  the  sinus,  may  be  paralysed, 

• d the  fistula,  lx;ing  laid  open  from  the  bottom,  made  to  heal  by  granulation, 
irious  })lans  hav'e  been  devised  for  the  division  of  the  sphincter,  and  much 
genuity  has  been  e.\'pended  in  attempts  to  discover  simpler  and  less  painful 
ales  of  effecting  this  than  by  the  knife,  but  hitherto  Avithout  success  ; and 
e only  phm  of  treatment  that  deserves  any  attention  is  section  of  the 

I ificle  Avith  a curved  bistoury. 
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The  Operation  for  fistula  in  ano  should  not  be  performed  indiscriminatelv 
in  all  cases  and  at  all  periods  of  the  disease.  If  the  fistula  he  dependent  upoit 
stricture  of  the  gut,  and  more  especially  if  this  be  of  a malignant  character,  it 
is  evident  that  no  operation  can  be  attended  with  a chance  of  success,  and  none 
should  be  attempted.  So,  also,  if  the  patient  be  cachectic  and  broken  in 
health,  more  especially  if  suffering  from  tubercular  disease  of  the  lungs,  it  is 
well  to  improve  his  constitutional  powers  before  undertaking  an  operation, 
lest  the  wound  that  results  may  not  readily  cicatrize.  It  is  well  also  to  wait 
until  the  disease  has  assumed  a somewhat  chronic  form  before  proceeding  to 
the  division  of  the  sphincter  ; if  this  be  done  early  after  the  bursting  of  the 
abscess,  or  at  any  time  if  there  be  much  inflammation  going  on,  the  wound  is 
apt  to  assume  a somewhat  sloughy  condition,  and  to  heal  with  great  difficulty. 
The  most  important  question  usually  connected  with  the  o])eration  of  fistula, 
is  the  propriety  of  performing  it  in  phthisical  subjects.  It  is  a 
well-known  fact  that  fistula  in  ano  is  especially  apt  to  occur  in 
consumiDtive  individuals,  and  it  is  often  a nice  point  to  determine 
whether  an  operation  should  or  should  not  be  performed  in 
them  ; how  far  the  drain  from  the  fistula  may  keep  up  or  even 
generate  the  tendency  to  phthisis,  or  how  far  it  may  be  salutary  in 
acting  as  a counter-irritant,  and  in  preventing  the  morbid  con- 
dition of  the  lung  from  developing.  Theophilus  Thompson  has 
stated  that  the  co-existence  of  fistula  with  phthisis  appears  to 
retard  the  progress  of  the  latter  disease,  acting  as  a derivative  ; and 
in  some  instances  this  may  be  so.  I have,  however,  in  several  cases 
found  considerable  advantage  result  from  operating  for  fistiiki] 
in  the  early  stages  of  phthisis,  or  in 
suspected  cases  of  that  disease,  the 
patient’s  health  having  considerably 
improved  after  the  healing  of  the 
fistula.  But  in  confirmed,  and  still  less 
advanced  phthisis,  no  operation 
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Fig.  812.— 
Probe-pointed 
llistoui'y  for 
Fistula. 


Fig.  S13. — Operation  for  Fistula 
in  Ano. 


should  ever  be  practised  ; as  the  wound 
will  not  heal,  and  the  patient  must  be 
weakened  by  the  additional  discharge. 

The  operation  for  compleie  fistula 
should  be  performed  in  the  following 
way.  The  bowels  having  been  ivell 
cleared  out  the  day  before  with  a dose 
of  castor-oil,  and  an  enema  adminis- 
tered on  the  morning  of  the  operation,  the  patient  should  be  laid  on  his 
left  side,  with  the  nates  projecting  over  the  edge  of  the  bed ; a probe  must 
then  be  passed  through  the  fistulous  track  into  the  rectum,  and  the 
Surgeon,  introducing  the  forefinger  into  the  gut,  feels  for  the  end  of  the 
instrument ; he  then  passes  a short  strong-bladed  probe-pointed  bistoury 
of  about  the  size  and  shape  of  that  reiiresented  in  the  annexed  figure  (81 
through  the  fistula,  using  the  probe  as  a guide,  though  in  some  cases  this  may 
conveniently  be  dispensed  with.  When  he  feels  the  end  of  the  knife  projecting 
into  the  rectum  through  the  internal  ajierture  of  the  fistula,  he  hooks  his  fore 
finger  over  it  (Fig.  813),  after  withdrawing  the  probe,  and  by  a sweeping  and  | 
jwessing  cut,  raising  the  handle  of  the  instrument  at  the  same  time  that  hc| 
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i,  pushes  down  its  point,  brings  both  tingor  and  blade  out  at  the  anal  aperture, 
I cuttiug  through  the  whole  thickness  of  the  parts  between  this  and  the 
; tistnla,  so  as  to  lay  the  two  cavities  into  one.  Care  should  be  taken  to 
i divide  the  sphincter  in  a direct  and  not  an  oblique  manner,  lest  a flap  or  fold 
i be  left  which  will  interfere  with  the  pro])ei’  healing  of  the  wound.  In  perform- 
I ing  this  operation,  the  Surgeon  should  cut  with  his  left  hand  if  the  fistula  be 
j upon  the  left  side;  and  in  either  case  should  be  careful  not  to  wound  his 
j own  finger,  as  such  cuts  often  prove  troublesome  in  healing.  Where  the 
external  aperture  or  apertures  of  the  fistula  are  at  some  distance  from  the  gut, 
\ I the  integuments  being  undermined  to  a considerable  extent,  perhaps  thinned, 
I Moft,  and  bluish,  all  the  superficial  sinuses  should  be  slit  up  ; and,  in  those 
I : ;ases  in  which  the  coui-se  of  the  fistula  runs  more  or  less  at  a right  angle  witli 
,iy  I hat  of  the  external  sinus,  it  is  necessary  to  do  so  before  the  deep  or  internal 
Ml-istula  can  be  reached,  through  Avhich  the  sphincter  must  be  divided.  If  the 
Tl  'istula  be  a blind  external  one,  it  must  at  the  time  of  the  operation  be  made 
pi  tomplete,  by  scratching  with  the  end  of  the  knife  through  the  thinned  struc- 
•|:ures  that  intervene  between  its  extremity  and  the  interior  of  the  gut ; and 
I he  operation  must  then  be  completed  in  the  way  described.  The  Surgeon 
fliiust  not  be  too  ready  to  conclude  that  the  fistula  has  no  internal  opening,  as 

I i is  important  that  it  should  be  laid  open  if  it  exists.  A long  and  careful 
ijiearch  with  a probe  should  therefore  be  made  in  all  cases  in  which  an  internal 
ill;;  perture  is  not  at  once  found.  If  it  be  a blind  internal  fistula,  a bent  j)robe 
: M lould  be  passed  up  the  anus  and  through  the  inner  opening  of  the  fistula  into 

le  canal.  The  end  of  this,  which  can  be  felt  externally,  must  be  exposed  by 
^ puncture  made  through  the  integuments  with  a sharp-pointed  bistoury,  and 
M le  operation  then  concluded  in  the  ordinary  way. 

f|  When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
i I'lst  above  the  sphincter  ; the  fistula,  however,  may  not  terminate  here,  but 
al  equently  extends  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these 
liv  rcumstiinces,  what  should  be  done  with  the  cul-de-sac  above  the  inner  aperture  ? 
if  ' it  be  laid  open,  an  extensive  and  deep  wound  will  be  inflicted,  which  may 
iplicate  some  of  the  haemorrhoidal  vessels,  and  thus  give  rise  to  a dangerous 
lount  of  bleeding.  Hence  I think  it  a safer  practice  for  the  Surgeon  to  con- 
jU  iit  himself  with  the  division  of  the  sphincter  and  all  the  parts  intervening 
41  tween  the  inner  apertm-e  of  the  fistula  and  the  verge  of  the  anus  ; the  sinus 
till  lich  is  left  usually  contracting  and  closing  without  difficulty  when  this  has 
|l|  i:*n  done.  In  some  cases  it  happens,  however,  that  this  cul-de-sac  is  not 
'iwidily  obliterated,  but  gives  rise  to  a good  deal  of  trouble  in  consequence  of 
in  i occasional  accumulation  of  pus  in  it,  and  the  thickening  of  its  aperture 

I I o the  bowel  cau.scs  spasmodic  contraction  of  the  sphincter  and  a kind  of 
I :tal  stricture.  This  inconvenience  gradually  subsides  in  most  cases,  under 

* use  of  astringent  injections  or  the  introduction  of  a probe  armed  with 
rate  of  silver.  If  the  integuments  around  the  fistula  have  been  much 
.ffllermined  and  thinned  so  as  to  leave  loose  flaps  at  the  edges  of  the  incision, 
'1M  cure  will  be  materially  hastened  by  cutting  these  off.  A half-grain  morphia 
#1  ipository  may  be  introduced  at  the  time  of  the  operation. 

Yl  The  after-treatment  should  be  as  simple  as  possible,  and  directed  to 
^ ure  closure  of  the  wound  by  granulation  from  the  bottom.  A narrow 
■ ^ ) of  oiled  lint  should  be  introduced  between  the  lips  of  the  wound,  and  this 
8l  l)e  left  in  for  forty-eight  hours,  during  which  time  the  bowels  are  kept 
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confined  by  the  adniinistratipn  of  a grain  or  two  of  o])iuni  immediately  after 
the  operation.  On  the  second  day  a dose  of  castor-oil  may  be  administered, 
which  will  not  only  act  upon  the  bowels,  but  bring  away  the  ])iece  of  lint. 
The  wound  must  then  be  lightly  dressed  from  the  bottom,  and  frequently 
bathed  with  boracic  acid  lotion,  a piece  of  boracic  acid  lint  juoistened  with  the 
lotion  being  applied  externally.  Care  must  be  taken  at  the  daily  dressing, 
by  the  introduction  of  a probe,  to  prevent  the  l)ridging  over  of  granulations. 

If  the  wound  is  slow  in  healing,  red  wash  must  be  applied.  Should  it  become 
foul  and  unhealthy,  iodoform  is  often  very  useful.  After  the  wound  has  com- 
pletely united,  a notch  will  usually  be  left  Ijy  the  side  of  the  anus,  which 
gives  rise  to  some  inconveuience  for  a time  by  the  occasional  involuntary 
discharge  of  a little  intestinal  mucus,  and  some  flatus.  This  hapjieus  especially 
in  those  cases  in  which  the  incision  has  been  made  anteriorly  to  the  anus  into 
the  perinmum,  and  where  incontinence  of  fieces  may,  for  a time,  be  left. 
Should  an  inconvenient  or  dangerous  amount  of  hemorrhage  occur  at  the  time 
of  the  operation,  the  wound  should  be  plugged  with  salicylic  or  iodofonn 
wool,  and  a firm  pad  applied  by  means  of  a T^^^^^itlage.  Should  profuse 
bleeding,  in  consequence  of  the  division  of  some  of  the  hemoiThoidal  vessels, 
come  on  a few  hours  after  the  operation,  all  coagula  should  be  cleared  away, 
the  gut  washed  out  with  ice-cold  water,  and  then  securely  plugged  either  with  I 
a piece  of  compressed  sponge,  or  with  a lithotomy  or  oesophagus  tube,  sur- 
rounded by  lint  soaked  in  a solution  of  perchloride  of  iron,  and  pushed  into 
the  bottom  of  the  sinuses  that  have  been  laid  open. 

H.EMORRHOIDS  OR  PILES. 


By  Haemorrhoids  or  Piles  is  meant  a morbid  condition  of  the  blood- 
vessels of  the  anus  and  lower  part  of  the  rectum,  especially  of  the  veins  of  > 
the  submucous  or  subcutaneous  areolar  tissue,  giving  rise  to  more  or  less  i 
intumescence  of  the  part,  which  may  or  may  not  be  attended  with  a discharge  i : 
of  blood.  Surgeons  are  commonly  in  the  habit  of  classifying  piles,  according ' 
as  they  bleed  or  not,  into  Open  or  Blind  ; or,  according  as  they  spring  from  i 
above  or  below  the  verge  of  the  anus,  into  Internal  or  External ; the  in-' 
ternal  being  always  within  the  gut,  the  external  habitually  protruding  out  of  I 
or  around  the  anal  aperture.  The  first  may  either  bleed  or  not ; the  latter  are| 
always  blind.  To  this  division  into  external  and  internal,  B.  Cooper  has  added)  .' 
an  intermediate  variety,  the  Intero-External,  which  is  partly  within  and) 
partly  without  the  anus.  These  divisions  are  of  much  practical  moment,  as(  , 
the  treatment  is  very  materially  modified  according  as  the  hsemorrhoid  i4  i 
situated  above  or  below  the  anal  verge. 

PREDiSPOSixa  Causes. — We  must  look  to  the.  peculiar  arrangemeni  of  Vi4  ' 
veins  of  the  rectum  as  directly  predisposing  to  the  occurrence  of  piles.  Th(| ' 
lower  part  of  the  rectum  and  the  verge  of  the  anus  are  composed  of  a plane  oj  i 
muscular  fibre  and  a muco-cutaneous  surface,  with  an  intervening  stratum  o)  ^ . 


loose  areolar  tissue,  in  which  a close  inteilacement,  or  net-work,  of  tortiioii 


veins  is  situated.  The  blood,  from  this  plexus  of  luemorrhoidal  veins,  find  | 


its  way  into  the  general  system  through  two  distinct  channels.  By  far  tli 
greatest  portion  of  it  is  carried  into  the  inferior  mesenteric  vein,  and  thenc 
into  the  vena  portaj,  through  the  medium  of  the  superior  hmmorrhoidal  veil 
which  may  be  looked  upon  as  the  extreme  radicle  of  the  portal  .system  ; an| 
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some  passes  into  the  internal  iliac  vein  through  branches  that  accompany  the 
middle  and  inferior. luemorrhoidal  arteries.  We  may,  therefore,  look  upon  the 
hmmorrhoidal  plexus  as  being  placed  midway  between  the  portal  and  general 
venous  systems,  being  the  point  indeed  at  which  they  touch  ; but  as  belonging 
rather  to  the  portal  than  to  the  systemic  veins.  In  these  arrangements  we  sec 
all  the  elements  that  would  predispose  to  congestion,  and  consequent  dilatation 
of  the  vessels  of  a part.  I’here  is  a large  and  intricate  plexus  of  veins  in  which, 
tis  in  all  similar  net-works,  there  is  a tendency  for  the  blood  to  circulate  slowly 
at  times  ; the  natural  tendency  to  stasis  of  the  blood  being  much  increased  by 
the  dependent  position  of  the  part,  and  by  the  anatomical  fact  that,  in  conse- 
quence of  the  absence  of  valves  in  the  superior  hmmorrhoidal  vein  and  in  the 
vessels  into  which  it  poui-s  its  contents,  the  whole  pressure  of  the  cohunu  of 
blood  in  the  portal  system  may  be  brought  to  bear  upou  the  haemorrhoidal 
plexus.  The  circulation  through  the  portal  system  is  likewise  subject  to  much 
interference  in  consequence  of  hepatic  and  intestinal  obstruction,  and  in  these 
-changes  the  blood  in  the  hmmorrhoidal  plexus  also  participates  ; and,  were  it 
not  for  the  provision  that  exists  by  which  this  plexus  may  free  itself  to  a 
certain  extent  from  over-distension  by  its  communication  with  the  internal 
iliac  through  the  medium  of  the  middle  hsemorrhoidal  vein,  piles  would  be 
. much  more  frequent  than  they  even  now  are,  as  a consequence  of  obstructed 
IX)rtal  circidation.  Another  great  cause  of  liEemorrhoidal  enlargement  is  to  be 
ui  found  in  the  want  of  support  that  the  veins  of  this  plexus  experience  on  their 
i:  mucous  aspect  during  defaecation.  Situated  as  they  are  in  areolar  tissue, 
between  a plane  of  muscular  fibres  on  one  side,  and  yielding  mucous  membrane 
1 1 on  the  other,  Avhen  distended  by  the  constriction  which  they  undergo  during 
ll'.and  after  the  expulsion  of  the  contents  of  the  rectum,  they  necessarily  give 
way  on  that  side  on  which  they  have  the  least  support,  being  forced  down  and 
fi  I elongated,  together  with  the  mucous  membrane  under  which  they  ramify,  and 
js  ^ which  has  a natural  tendency  to  become  slightly  everted  during  the  act  of 
idefaecatiou.  It  will  be  found  that  all  the  more  immediate  or  exciting  causes  of 
piles  act  by  unduly  increasing  one  or  other  of  those  natural  tendencies  that 

f exist  in  the  system,  by  favouring  the  local  congestion  or  determination  of  blood, 

I it  the  same  time  that  they  produce  a lax  state  of  fibre. 

Affe  e.xerciscs  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  unfrequently  met  with  in  young  men  of  eighteen  or  twenty  years  of 
:jge  ; more  especially  if  they  be  of  a relaxed  and  phlegmatic  temperament 
with  languid  circulation,  and  be  obliged  to  lead  a more  sedentary  life  than  is 
natural  or  proper  at  that  age.  After  this  period,  the  liability  to  the  disease 
diminishes  until  middle  age  is  reached,  when  the  tendency  to  haemon’hoida). 
iffectioiis  is  again  increased,  and  becomes  more  marked  than  at  any  former 
period  of  life,  <nving  to  the  more  active  operation  of  those  causes  that  tend  to 
(si  impede  the  return  of  the  portal  blood. 

^ tSej:  appears  to  exercise  more  influence  on  the  occurrence  of  hminorrhoids 
d particular  periods  of  life,  than  on  the  general  liability  to  the  disease.  It 
:crtainly  appeal’s  to  be  more  frequently  met  with  amongst  men  at  an  early 


nge,  than  in 


young 


women  ; but  at  a later  period  of  life,  so  far  as  my  obser- 


v'a  ion  goes,  the  disease  occurs  with  nearly  equal  frequency  in  both  sexes.  The 
jornp-arative  exemption  of  young  women  is  readily  accounted  for,  by  the 
periodic  discharges  from  the  uterus  preventing  the  congestions  that  might 
othenvise  occur  in  the  parts  in  its  vicinity.  The  greater  frequency  in  females 
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ut  a later  period  of  life  is  attributable  not  only  to  the  pressure  of  the 
gravid  uterus  on  the  veins,  but  also,  after  the  cessation  of  the  menses,  to 
the  determination  that  is  apt  to  be  set  up  in  certain  orgajis  of  the  female 
economy,  and  to  the  retardation  of  the  portal  cii'culation  by  the  accumulation 
of  fat  and  by  other  causes  ; these  conditions  occur  chiefjy  in  women  of  a 
plethoric  habit  of  body. 

A sedentary  life  Avith  indolent  habits  constitutes,  ])crhaps,  the  most  powerful 
predisposing  cause  of  the  disease  ; more  especially  if  habitual  high  living  be 
conjoined  Avith  want  of  proper  and  sufficient  exercise.  Indeed,  the  artificial 
aud  luxurious  habits  of  the  more  opulent  classes,  by  diminishing  tone  at  the 
same  time  that  they  occasion  plethora  and  a tendency  to  abdominal  engorge- 
ment, exercise  a considerable  influence  on  the  occurrence  of  this  disease, 
Avhich  is  much  more  frecpient  amongst  them  than  in  persons  in  the  humbler 
Avalks  of  life. 

Alcoholic  excess  is  amongst  the  most  common  causes  of  piles  owing  to  the 
hepatic  congestion  it  commonly  gives  rise  to.  If  it  be  carried  to  the  extent  of  i 
causing  cirrhosis  of  the  liver  the  condition  becomes  aggravated.  Under  these 
circumstances  bleeding  piles  may  seiwe  as  a sort  of  safety-valve  to  the  overloaded  ; 
portal  circulation,  and  should  on  no  account  be  interfered  Avith.  So  important 
is  this  that  in  all  cases  of  piles  before  undertaking  an  operation  the  symptoms  . , 
of  cirrhosis — morning  vomiting,  failure  of  gppetite,  intermittent  diarrhoea  and  : 
occasional  shght  jaundice — should  be  inquired  for. 

There  are  a number  of  minor  conditions  Avhich  are  commonly  looked  upon  i 
as  predisposing  causes  of  this  disease,  though  it  is  extremely  difficult  to  : 
determine  the  precise  share  that  each  has  in  its  production.  Amongst  these  ; 
may  be  mentioned  intemperance  in  food  ; residence  in  warm,  moist,  and  ' 
relaxing  climates  ; the  use  of  soft  and  warm  beds,  or  the  opposite  condition 
of  sitting  on  a cold  stone  or  damp  cushion.  OAnr-excitement  of  the  generative  ji 
organs  also  Avill  occasion  it.  i ‘ 

Exciting  Causes. — Amongst  the  exciting  causes  may  be  mentioned  fcraZ  b 
irritation  of  any  kind.  Thus,  in  some  people  hard  riding  Avill  bring  on  an  j: 
attack  of  piles.  The  hahitKalitse  of  drastic  jmrgatives,  move  Q&^eciaWy  of  aloes,  .;i 
I’hubarb,  &c.,  is  well  knoAvn  to  occasion  the  disease ; though  it  must  he  observed  ! 
that  individuals,  Avho  make  habitual  use  of  these  remedies,  often  labour  under  j. 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  already  been  :■ 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  about  the  rectum  ' i; 
and  anus,  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  and  \ i 
irritation,  may  excite  the  disease  ; so  also,  uterine  affections  aud  A'ariousrf/se^ws  :• 
of  the  (jenito~ur inary  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a retardation  to  the  return  ; > 
of  tJie  portal  blood.  Any  imjDediment  to  the  onward  current  of  the  blood  ■ - 1 
through  the  hgemorrhoidal  or  mesenteinc  veins,  the  trunk  or  ramifications  of 
the  vena  portee,  exercises  a marked  influence  on  the  tendency  to  cougestion  > 
of  the  haemorrhoidal  plexus.  Habitual  constipation  ; the  accumulation  of  ' 
hardened  fmculent  masses  in  the  large  intestine  ; the  want  of  due  secretion  : ■ 
from  the  mucous  surface  ; obstruction  to  the  proper  action  of  the  liver,  and  | i 
consequent  congestion  of  that  organ;  the  pressure  of  abdominal  tumours,  or  | 
of  the  gravid  uterus,  arc  all  actiA’c  exciting  causes,  interfering  as  they  do  Avith  | 
the  proper  return  of  the  portal  blood.  In  some  cases,  even  the  existence  of  an  t 
obstacle  to  the  circulation  in  the  systemic  A'cins  may  occasion  this  disease  ; j 
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thus  it  will  iirisc  from  the  pressure  of  im  aueurismal  tumour  on  some  ol  the 
lar^e  venous  trunks  within  the  chest. 

Structurk. — A pile,  whether  external  or  iutcriial,  consists  essentially  in  the 
first  instance  of  a varicose  condition  of  a portion  of  the  ha3niorrhoidal  plexus, 
or  rather,  of  the  small  veins  of  the  submucous  tissue  that  pour  their  contents 
into  this  ; this  varicose  condition,  becoming’  prominently  developed  at  certain 
points,  gives  rise  to  small  knots  or  tumours.  A pile  in  this  state  is  quite  soft 
and  compressible,  andean  readily  be  emptied  by  pressure  ; and  when  cut  into, 
it  will  be  found  to  be  composed  of  one  or  more  cysts  filled  with  blood,  and 
surrounded  by  areolar  tissue.  The  appearauce  of  cysts  is,  however,  deceptive, 
being  occasioned  by  a section  of  the  sacculated  and  dilated  veins  that  cntei* 
into  the  composition  of  the  tumour.  After  the  piles  have  existed  for  some 
little  time,  or  after  they  have  once  become  inflamed,  the  tissues  that  enter 
into  their  composition  undergo  modifications  that  induce  corresponding  altera- 
tions in  the  character  of  the  tumour.  The  coats  of  the  veins  become  thickened ; 
their  cell-like  dilatations  are  tilled  with  coagulated  blood  ; the  investing  areolar 
tissue  is  hypertrophied  or  thickened  ; aud,  on  being  cut  into,  the  pile  is  seen 
to  be  composed  of  a spongy  kind  of  tissue  filled  with  blood.  External  piles, 
when  examined  after  removal,  often  resemble  in  structure  a mass  of  hyper- 
trophied cutaneous  aud  subcutaneous  tissue,  in  which  a number  of  small 
vessels  of  uniform  character  ramify,  but  without  any  appearance  of  cyst-like 
spaces.  Internal  piles,  on  the  contrary,  contain  more  of  the  venous,  and  less 
«d‘  the  areolar  element.  They  are  also  commonly  furnished  Avith  a small 
central  artery,  which  is  apt  to  bleed  freely,  or  even  dangerously,  if  the  tumour 
1)C  cut  across  ; hence,  provided  they  are  not  clogged  with  coagulated  blood, 
they  may  readily  be  injected  from  the  inferior  mesenteric  artery. 

In  studying  the  structure  of  haBinorrhoids,  it  is  of  importance  to  observe  that 
they  occur  under  two  different  forms  : one  in  Avhich  there  are  distinct  tumours, 
within  or  external  to  the  anus,  aud  another  in  which  there  is  merely  a varicose 
condition  of  the  veins  of  this  region,  without  distinct  intumescence. 

In  those  cases  in  Avhich  there  is  merely  a general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  tumour 
springing  above  the  level  of  the  membrane,  it  will  be  found  that  the  smaller 
branches  of  the  haemorrhoidal  plexus,  and  the  small  twigs  that  enter  these 
from  the  submucous  areolar  tissue,  have  undergone  varicose  dilatation,  being 
apparently  greatly  increased  in  number,  as  well  as  in  size.  The  mucous 
membrane  is  of  a deep  mulbeiTy  or  port- wine  colour,  and  becomes  everted 
after  each  motion.  There  is  usually  some  mucous  secretion  about  the  anus, 
rendering  the  part  moist : and  the  patient  complains  at  times  of  Aveight  and 
of  bearing  doAvn,  Avith  pains  either  in  the  part  itself,  in  the  sacro-lumbar 
region,  or  in  the  thighs.  The  motions,  more  especially  if  hard,  are  streaked 
with  blood,  and  more  or  less  of  this  fluid  drops  in  a rapid  manner  after  the 
i passage  of  the  fajces.  There  is  seldom  much  blood  lost  ; but  at  times  there 
is  an  exacerbation  of  all  these  symptoms,  and  the  hasmon-hage,  as  Avill  more 
\ particularly  be  mentioned  hereafter,  may  become  very  abundant.  This  con- 
« <lition  of  the  mucous  membrane  may  precede,  and  is  frequently  found  to  accom- 
’ pany  the  true  pile,  Avhether  external  or  internal,  and  may  be  looked  upon  as 
- constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  alloAAX'd 
: to  continue  unrelieved,  the  tendency  to  congestion  increases  ; more  and  more 
< f the  mucous  membrane  is  everted  aud  ])rotruded  after  deficcation  ; the  sub- 
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nuiooiis  areolar  tissue  becomes  stretclied  and  lax,  and  the  ease  is  apt  to  become 
one  of  prolapsus  ani. 

External  Haemorrhoids  are  those  that  are  situated  below  tiie  verge  of  the 
anus,  and  that  are  invested  h}'-  cutaneous,  or,  utmost,  by  muco-cutaneous  tissue, 
liefore  appearing  as  defined  tumours,  they  usually  constitute  longitudinal  folds 
that  surround  the  anal  aperture,  or  radiate  from  it  as  from  a centre  ; ajid,  their 
tegumentary  covering  consisting  of  the  thin  skin  of  the  part,  they  resemble  folds 
of  this  tissue  rather  than  of  mucous  membrane.  In  colour,  they  vary  from 
that  of  the  natural  structures  to  a pink  or  purplish  hue.  Their  size  varies, 
according  to  the  state  of  congestion  ; and  hence  the  same  tumour  may  at  one 
time  ho  soft,  flaccid,  and  loose,  apparently  nothing  more  than  a fold  of  integu- 
ment, and  at  another  may  become  tense,  tumid,  and  ready  to  hurst. 

Symptoms. — AVhen  of  small  size  and  recent  formation,  external  piles  do  not 
in  general  give  rise  to  much  distress,  hut  merely  some  local  heat,  pricking,  and 
itching,  with  a sense  of  fulness  after  defaecatioii ; hut  when  of  large  size,  and 
inflamed  or  irritated,  they  may  occasion  very  acute  suffering.  There  is  not 
onlyaleeply-seated,  dull,  aching  and  throbbing  pain  in  the  pile  itself,  hut  this 
shoots  uj)  the  side  of  the  rectum,  through  the  perinaeum,  and  into  the  nates, 
and  is  much  increased  when  the  patient  stands  or  walks.  After  a few  days 
these  symptoms  subside  ; suppuration  either  taking  place  in  the  pile,  or  the 
blood  contained  in  it  coagulating.  The  parts  are,  however,  left  in  a thickened 
and  indurated  state,  and  do  not  really  resume  their  former  soft  and  flaccid 
condition,  inflammatory  effusion  taking  place  into  the  areolar  tissue,  and 
the  contained  blood  perhaps  coagulating,  so  that  the  tumour  can  no  longer 
be  emptied  by  pressure,  hut  assumes  the  form  of  a broad,  rounded,  or  indurated 
mass. 

Internal  Piles. — When  the  pile  is  situated  altogether  within  the  verge  of 
the  anus,  it  is  called  internal ; of  these  there  are  two  princij^al  varieties,  the 
Lo7igiiiidinal  and  the  Glohular. 

The  Longitudinal,  or,  as  it  is  sometimes  called,  the  Fleshy  pile,  is 
generally  met  with  about  an  inch  or  two  up  the  rectum.  It  is  spongy,  elastic, 
firm,  or  tough,  of  a dark  reddish  or  dusky  brown  tint,  tapering  upwards  from 
a broad  base.  It  seldom  bleeds  or  varies  much  in  size  ; between  the  piles  are 
found  small  curtains,  valves,  or  folds  of  mucous  membrane,  forming  sacculi  or 
pouches,  with  their  concavities  looking  upwards.  These  sacculi  are  apt  to 
become  distended  and  pressed  downwards  by  the  faeces,  especially  if  the 
motions  be  hard  and  the  bowels  have  been  constipated,  thus  giving  rise  to  a 
tendency  to  prolapsus. 

When  the  haemorrhoid  assumes  a Globular  form,  it  constitutes  the  ordinary 
bleeding  pile.  It  may  be  situated  on  a broad  base  ; or,  as  not  unfrequently 
happens,  its  point  of  attachment  to  the  mucous  membrane  becoming  elongated, 
it  assumes  a pedunculated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum.  It  is  of  a dark  bluish  colour,  and  numerous  small  vessels  of  a brighter 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  on  the  mucous  membrane 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  continue  so 
throughout,  being  covered  with  a thin  and  delicate  prolongation  of  the  lining 
membrane  of  the  gut.  Not,  unfrequently,  however,  superficial  ulceration  takes 
place,  and  then  it  has  a granulated  strawberry -like  appearance. 

Sym2iioms. — Internal  piles  are  usually  attended  by  a sensation  of  heat, 
itehing,  pricking,  or  smarting  about  the  anus,  and  a feeling  as  if  there  were  a 
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foreign  boilv  witliin  the  gut. 

o V O 
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After  defiucatioii  these  sensations  are  increased, 
and  are  often  aeconujanied  by  a bearing  down,  as  if  the  bowel  were  not  emptied 
of  its  eontcnts,  that  is  peculiarly  distressing  and  sickening.  This  is  occasioned 
by  the  piles,  or  the  elongated  and  condensed  mucous  membrane  to  which 
they  are  attached,  being  protruded  during  the  expulsion  of  the  fmces,  and 
: not  returning  snlKciently  quickly,  being  grasped  by  the  sphincter  ani  and 
‘ constricted  by  it.  d'his  feeling  of  discomfort  and  bearing  down  is  much 
increased,  if  the  patient  stand  or  walk  much  after  having  had  a stool,  or  if  he 
have  a confined  state  of  the  boAvels.  If  this  state  of  things  be  not  properly 
attended  to,  the  symptoms  become  increased  in  severity ; the  bearing-down 
ji  sensation  amounts  to  true  tenesmus,  and  the  act  of  defecation  becomes  so 
j painful  that  the  patient  defers  it  as  long  as  possible,  and  then  when  it  does  take 
place,  in  conse(|ueuce  of  the  accumulation  of  the  excreta  and  their  indurated 
I character,  the  suffering  is  much  increased.  External  piles  now  usually  make 
their  appearance,  if  they  have  not  existed  before  ; the  mucous  membrane  of 
I . the  rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus  takes 
place  from  the  orifice  of  the  gut,  moistening  the  part  and  soiling  the  patient’s 
linen.  Irritation  in  the  neighbouring  organs  is  frequently  set  up  ; occasionally 
to  so  great  an  extent  as  to  mask  the  original  complaint,  the  patient  referring 
his  principal  pain  and  discomfort  to  these  sympathetic  disturbances.  There  is 
often  a dull  aching  fixed  pain  at  the  lower  part  of  the  lumbar  spine,  and  more 
frequently  opposite  the  sacrum  or  the  sacro-iliac  articulation  on  either  side  ; 
this  is  sometimes  very  severe,  perhaps  runs  down  the  thigh,  or  round  the  groins ; 
iiTitability  of  the  testicles  may  come  on,  or  irritation  about  the  neck  of  the 
bladder,  causing  fi*cquent  desire  to  micturate,  and  increasing  the  patient’s 
sufferings  by  the  straining  that  takes  place.  The  general  health  now  suffers, 
the  patient  may  become  emaciated,  and  the  countenance  often  presents  a 
j-(xjculiarly  anxious,  drawn,  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixers  the 
^patient’s  attention,  is  Haemorrhage.  This  varies  greatly  in  quantity  ; at 
•first  there  may  merely  be  a few  drops  falling  after  the  passage  of  a motion,  or 
the  cylinder  of  faeces  may  be  stained  on  one  side  by  a streak  or  spots  of  blood, 
or  the  bleeding  may  amount  to  se's'eral  ounces  or  even  pints. 

The  hmmon-hoidal  flux  is  connected  Avith,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  haemorrhoidal  tumours.  Occasionally, 
lowever,  it  appears  to  occur  Avhen  there  is  no  distinct  separate  tumour  pro- 
_ lecting  above  the  surface  of  the  membrane  ; but  in  these  cases  there  is  general 

#ntumesccnce  and  congestion  of  the  whole  of  the  mucous  membrane  of  the 
ower  part  of  the  rectum,  from  Avhich  the  blood  exudes  in  drops,  or  it  may 
veil  spirt  in  a distinct  jet  from  the  open  mouth  of  a blood-A’essel.  It  is 
requently  ushered  in  by  an  exacerbation  of  those  symptoms  that  commonly 
ccompany  piles,  such  as  a sensation  of  fulness,  Aveight,  and  tension  about 
he  parts.  Ihit  the  symptoms  that  precede  its  occurrence  are  often  much  more 
mj)erfectly  marked  than  is  usually  stated,  and  are  frequently  absent  altogether. 
The  discharge  of  blood  may  be  periodical,  especially  in  Avomeu,  occurring 
veiy  month,  or  at  intervals  of  two,  three,  or  six  months  ; and  it  may  be 
emittent  or  intemittent.  When  once  it  has  set  in,  it  usually  continues  from 
hree  to  six  days,  increasing  in  quantity  up  to  the  third  or  fourth  day,  and 
lien  lessening. 

^Vhen  moderate  in  quantity  and  short  in  duration,  it  is  often  a source  of 
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relief  to  the  patient ; but  if  a very  large  quantity  be  lost  at  one  time,  or  if 
it  continue  for  too  long  a period,  it  becomes  a source  of  great  debility  ; more 
harm  is  usually  done  to  the  patient  by  its  long  continuance,  than  by  its 
excessive  quantity  at  any  one  time.  The  patient  may  become  much  debilitated 
and  anmmic  ; nervous  headaches,  pallor,  })alpitations,  and  s^mcope  may  result.  ' 
In  some  cases  this  discharge  is  of  service,  acting  as  a derivative,  and  prevent- 
ing disease  from  falling  on  more  important  parts  ; it  has  especially  l)eeii  , 
looked  upon  as,  and  doubtless  is  in  many  cases,  a safeguard  fi’om  apoplexy  and  ^ 
visceral  congestions  and  obstructions,  particularly  when  it  occurs  as  a 
consequence  of  cirrhosis  of  the  liver,  or  in  plethoric  and  corpulent  persons 
who  habitually  live  too  highly.  In  other  cases  it  may  be  considered  as  , 
critical ; especially  when  it  occurs  about  the  cessation  of  the  menstrual  ' 
period.  But  as  a rule,  the  continued  loss  of  blood  from  piles  is  undoubtedly 
injurious  to  the  patient’s  constitution. 

Htemorrhage  from  piles  is  sometimes  vicarious  with,  and  at  other  times 
arrests,  the  menstrual  flow.  In  a case,  which  I attended  with  Garrod,  the 
patient  had  sufiered  from  the  hmmorrdoidal  flux  and  piles  from  the  age  of 
puberty.  She  menstruated  for  the  first  time  when  thirty-seven  years  old;  ■ 
up  to  that  period  the  haemorrhoidal  discharge  had  occurred  abundantly  at  ! 
monthly  intervals.  After  the  late  establishment  of  the  menstrual  function,  i 
the  piles  continued  to  bleed,  but  less'  regularly,  and  she  became  anaemic,  j 
emaciated  and  debilitated  to  the  last  degree.  When  she  was  forty-four  j 
years  of  age,  I saAV  her  for  the  first  time  ; the  piles,  which  were  very  large 
and  vascular,  Avere  ligatured,  and  she  made  a most  perfect  recovery  in  general 
health. 

The  colour  of  the  blood  is  most  generally  florid,  as  if  it  came  from  the 
small  arteries  or  capillaries  of  the  part  rather  than  from  the  veins.  It  Avould 
appear  that,  in  consequence  of  the  over-distended  and  varicose  condition  of  : 
the  veins  of  the  part,  the  onward  flow  through  the  arteries  and  capillaries 
leading  to  them  is  obstructed  ; and  that,  in  consequence  of  the  accumulated 
pressure  on  those  vessels,  their  parietes  give  Avay,  allowing  the  florid  blood  to 
escape  from  the  arteries. 

Very  commonly  the  internal  piles,  Avhen  brought  down,  present  a somewhat  1 
granular  surface,  in  consequence  of  ulceration  having  taken  place,  and  the  i 
Avhole  surflice  Avill  be  seen  to  exude  blood  in  drops.  In  other  instances,  the  j | 
blood  appears  to  come  from  a cavity  in  one  side  of  the  hmmorrhoid,  as  if  | 1 
rupture  had  occurred  from  oA’er-distension  at  that  part. 

The  haemorrhoidal  flux  may  be  accompanied  by,  or  alternate  with,  a thin  | 
glairy  mucous  discharge  from  the  rectum  and  diseased  structm’es  ; this  Avould  ' ^ 
appear  to  be  nothing  more  than  excessive  secretion  from  the  membrane,  in  | 
consequence  of  the  irritation  set  up  by  the  presence  of  the  piles  ; it  is  seldom 
in  sufficient  quantity  to  produce  much  annoyance,  or  to  be  of  much  moment : 
to  the  patient. 

CoMPLiCATioxs. — Piles  are  not  uncommonly  complicated  Avith  other  disea^s 
of  the  rectum,  such  as  fissures,  fistula,  or  prolapsus.  When  connected  Avith 
fissure,  the  hminorrhoid  often,  as  Syme  has  remarked,  assumes  a peculiar  forni  i 
and  appearance,  presenting  itself  as  a small  red-coloured  body,  like  a pea  m I 
size,  firm,  and  seated  at  the  base  of  the  fissure,  which  it  often  conceals  ; to  f i 
practised  eye,  hoAveA'er,  the  presence  of  a pile  of  this  peculiar  colour  and  shapt  I 
is  sufficient  to  indicate  the  existence  of  a fissure.  I 
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In  that  form  of  fistula  in  whicii  the  aperture  is  near  the  anus,  one  or  more 
external  piles  of  small  size  are  often  found  situated  at  the  orifice  of  the  fistula  ; 
and  prolapsus  rarely,  if  ever,  is  met  with  in  adults,  without  the  simultaneous 
occurrenee  of  piles. 

Terminations. — Hiemorrhoidal  tumours  may  terminate  by  Subsidence, 
^.'oaf^ulation.  Suppuration,  or  Sphacelus. 

Subsidence. — Complete  subsidence  of  a pile  can  take  place  only  when  the 
disease  is  of  recent  occurrence.  When  of  long  standing,  and  after  it  has  been 
exposed  to  successive  attacks  of  inflammation  and  turgescence,  an  external 
pile  never  subsides  completely ; and  the  areolar  tissue  and  the  muco-cutaneous 
•structures,  becoming  hypertrophied,  form  elongated  pendulous  flaps  around 
the  margin  of  the  anus. 

Coagvilation  of  the  contents  of  the  pile  is  the  result  of  inflammation  having 
taken  place  in  it.  When  it  takes  place,  the  tumour,  after  more  or  less  active 
inflammation,  becomes  hard,  incompressible,  and  indolent,  permanent  in  size, 
and  of  a purplish  or  plum  colour.  The  coagulum  thus  formed  may  excite  sup- 
puration, or  may  be  absorbed,  the  hypertrophied  tissues  forming  one  of  the 
usual  anal  folds  if  the  pile  be  external.  In  some  rare  instances,  the  coagula 
may  be  calcified  and  form  phlebolithes. 

C'oagnlation  takes  place  more  frequently  in  external  than  in  internal  piles, 
■owing  to  the  great  impediment  to  the  return  of  the  blood  from  them,  and  to 
their  greater  liability  to  inflammation,  their  exposed  situation  leading  them 
to  be  bruised  or  otherwise  injured.  AYhen  it  occui*s  in  internal  piles,  it  most 
commonly  affects  those  that  are  of  a columnar  or  longitudinal  shape,  and  least 
frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  up  in  internal  piles,  more  especially  in  those  that  have  previously 
l)een  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  with 
its  contents,  the  cavity  granulates,  and  becomes  obliterated,  and  the  pile  is  cured. 

Sphacelus. — In  some  cases,  when  there  is  much  elongation  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of  that  membrane  and  of  the 
piles  may  take  place  ; and,  this  being  gi’asped  after  it  has  descended  by  the 
mntraction  of  the  sphincter,  the. same  effect  may  be  produced  as  if  a ligature 
vere  applied.  The  tumour  becomes  much  swollen,  hard,  livid,  and  tense ; there 
ire  much  constitutional  disturbance  and  restlessness  ; but  after  a few  days 
he  part  that  is  constricted  sloughs  and  drops  off*,  and  all  the  symptoms  arc 
elieved. 

Diagnosis. —The  diagnosis  must  be  regarded  in  two  points  of  view; — 
, as  concerns  the  Hemorrhoidal  Tumours;  and  2,  with  reference  to  the 
Hemorrhoidal  Flux. 

1.  Haemorrhoidal  Tumours  must  be  diagnosed  from  prolapsus  ani, 
lol^qiiis  of  the  rectum,  epithelioma  of  the  anus,  and  condylomata  about  the 
nus.  From  prolapsus  the  diagnosis  is  not  always  easy  ; indeed,  the  two 
-.iscases  are  so  generally  associated,  that  it  is  of  little  moment  to  attempt  it. 
n true  prolapsus,  ocular  examination  will  suffice  to  distinguish  the  mem- 
•ranous  wall  of  the  intestine,  forming  a smooth,  rounded,  and  somewhat  lobn- 
ited  annular  protuberance,  fi’om  the  isolated  tumours  of  piles.  In  polypus 
lie  history  of  the  case,  the  pedunculated  and  solitary  character  of  the  tumour, 
large  size,  and  comparatively  slight  tendency  to  periodical  luemorrhage, 
-ill  enable  the  Surgeon  to  make  the  diagnosis.  Epithelioma  is  easilv  recoir- 
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nized  by  its  liardness  and  by  its  deep  infiltration  of  suiTounding  parts.  In  any 
case  of  doubt,  a digital  examination  of  the  rectum  will  make  its  nature  evident. 
From  condyloniata  the  diagnosis  is  easy  ; the  soft,  flat,  mucous,  and  wart- 
like  character  of  these  growths,  their  history,  and  their  occurrence  at  other 
points,  as  the  perinajura,  scrotum,  vulva,  and  buttocks,  will  enable  the  Surgeon 
to  distinguish  them  without  any  difficulty. 

2.  The  Haemorrlioidal  Flux  must  be  distinguished  from  other  intestinal 
haemorrhages.  This  may  be  done  by  attention  to  the  character  of  tlie  blood, 
which  will  enable  ns  in  many  cases  to  determine  its  source.  When  it  conies 
from  piles  it  is  liquid,  of  a more  or  less  florid  colour  ; not  unfrequently  it  is 
quite  bright,  staining  or  coating  the  ftnees  rather  than  being  mixed  up  with 
them.  When,  on  the  contrary,  the  Idood  is  poured  out  at  some  higher  point 
in  the  intestinal  canal  than  the  usual  scat  of  hannorrhoids,  it  is  of  a dark,  sooty 
character,  mixed  up  with  liquid  fmces  cither  in  a diffused  form  or  in  small 
black  coagula,  and  no  fresh  or  bright  blood  will  be  visible.  Digital  exploration 
-^of  the  rectum  in  cases  of  piles,  and  the  presence  of  symptoms  indicating  the 
existence  of  mischief  at  a higher  part  of  the  intestine  than  the  anus  in  cases  of 
melEena,  wall  also  serve  to  point  to  the  seat  of  the  flux. 

Treatment. — In  conducting  the  treatment  of  a case  of  piles,  that  Surgeon 
wdll  succeed  best  who  looks  upon  the  disease  not  as  a local  affection,  merely 
requiring  manual  interference,  but  as  a- symptom,  or  rather  an  effect,  of  remote 
visceral  obstruction  and  disease,  the  removal  of  which  may  alone  be  sufiicient  to 
accomplish  the  cure,  without  the  necessity  of  any  local  interference ; or,  should 
it  be  thought  necessary  to  have  recourse  to  operative  procedure,  this  must  be 
made  secondary  to  the  removal  of  those  conditions  that  have  primarily  occa- 
sioned the  congestion  and  dilatation  of  the  haemorrhoidal  vessels.  The  treat- 
ment of  piles,  therefore,  must  be  considered,  1,  as  regards  the  Eemoval  of  these 
Constitutional  Conditions  or  Visceral  Obstructions  that  occasion  the  disease, 
together  with  any  Topical  Applications  that  maybe  considered  necessary;  and, 
2,  wdth  reference  to  the  Operative  Procedures  that  may  be  required  for  the 
removal  of  the  affection. 

1.  The  Constitutional  Management  of  piles  necessarily  varies  consider- 
ably according  to  the  condition  of  the  patient  in  wdiom  they  occur,  and  the 
visceral  obstruction  to  which  they  may  be  referable.  Thus,  when  they  occur 
in  debilitated  persons,  apparently  from  relaxation  of  the  vessels,  most  benefit 
will  be  derived  from  a mild  tonic  and  nutritious  plan,  at  the  same  time  that 
the  bowels  are  kept  regular  by  some  of  the  aperients  that  will  immediately  be 
mentioned.  In  these  cases,  also,  much  advantage  is  often  obtained  by  the 
administration  of  the  confection  of  black  pepper,  w^hich  acts  as  a useful  load 
stimulant  to  the  vessels  of  the  rectum.  A cold  w^ater  injection  after  each 
naotion  is  very  useful  in  these  cases.  In  the  great  majority  of  instances,  how- 
ever, more  particularly  'when  occurring  about  the  middle  period  of  life,  piles 
are  connected  wdth  a plethoric  state  of  system,  and  obstruction  of  the  ab- 
dominal viscera.  In  these  circumstances,  our  efforts  should  be  directed  to  the 
reduction  of  the  plethoric  condition,  by  putting  the  patient  npon  a proper 
regimen,  prohibiting  the  use  of  stimulants,  and  lessening  the  quantity  ot 
animal  food  that  he  is  in  the  habit  of  taking.  When  piles  arise  from  the 
pressure  of  a gravid  uterus  or  other  abdominal  tumour,  little  can  be  done  ; 
except,  by  local  palliatives  and  mild  aperients,  to  moderate  the  inconvenience 
attending  them. 
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In  nil  cases  of  piles,  but  more  particularly  in  those  arising  Iroin  hepatic 
obstruction,  mild  aperients  are  of  essential  service  ; by  removing  lieculent  accu- 
mulations, and  establishing  a free  secretion  from  the  intestinal  surface,  they 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  time, 
drastic  purgatives  of  all  kinds  should  carefully  be  avoided,  '^fhe  most  useful 
aperients  are  the  electuary  of  senna,  sulphur,  and  castor-oil  ; one  or  other  of 
which  should  be  taken  regularly  twice  or  thrice  a week  at  bed-time,  in  as  small 
a quantity  as  will  be  sufficient  to  kee])the  bowels  free.  In  many  cases,  the  con- 
fection of  senna  may  advantageously  be  given  in  combination  with  precipitated 
sulphur  and  the  bitartrate  of  potash,  ecpial  i)urts  of  each  of  these  being  made 
into  a mass  with  twice  their  quantity  of  the  confection  and  a little  syrup  ; of 
this  electuary  a dessert-spoonful  may  be  taken  every  night  or  every  second 
night.  If  there  be  a relaxed  condition  of  the  rectum  and  anus  conjoined  Avith 
the  piles,  as  not  unfrequently  happens  in  old  as  well  as  in  young  people,  the 
administration  of  an  electuary  composed  of  equal  parts  of  the  confections 
of  senna  and  of  black  pepper,  or  of  cubebs,  Avill  be  found  very  useful.  In 
flict,  in  all  cases  in  Avhich  the  black  pepper  is  administered,  an  aperient 
should  be  given  from  time  to  time,  to  prevent  its  accumulation  in  the  large 
intestine.  "When  the  liver  is  much  obstructed,  the  treatment  should  be 
specially  directed  to  the  relief  of  this  organ  ; with  this  vieAv,  a course  of 
Plummer’s  pill,  followed  by  taraxacum,  and,  in  relaxed  constitutions,  the 
mineral  acids,  will  be  found  especially  serviceable,  at  the  same  time  that  the 
bowels  are  kept  free  by  gentle  aperients. 

The  habitual  use  of  lavements,  consisting  either  of  soap  and  Avater  or  thin 
gruel,  wiU  be  found  adA^antageous  in  many  cases  of  piles,  though  in  some  they 
appear  to  irritate,  and  rather  to  increase  the  disease.  When  the  piles  oceur  in 
relaxed  constitutions,  the  lavement  should  be  used  cold  ; but  AAdien  the  patient 
is  of  full  habit  of  body,'"  a tepid  one  will  usually  be  found  to  agree  best.  In  the 
general  management  of  piles,  it  need  scarcely  be  observed  that  any  habits  which 
faA’our  the  disease  should  be  sedulously  avoided. 

The  Local  Treatment  of  piles  is  of  considerable  importance.  The  parts 
should  Ije  regularly  sponged  Avith  cold  water,  morning  and  evening.  If  there 
be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result  from  the 
employment  of  some  astringent  injection,  such  as  a very  weak  solution  of  the 
sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloride — a grain  of  the  first 
or  ten  drops  of  the  second,  to  an  ounce  of  water  ; of  this  about  tAvo  ounces 
may  Ixi  injeeted  every  night  and  left  in  the  rectum.  The  application  of  an 
astringent  ointment,  such  as  the  unguentum  gallm  co.,  extract  of  AA'itch- 
hazel,  or  the  employment  of  the  anodyne  and  astringent  suppository 
already  recommended  for  fissure  of  the  anus,  Avill  be  attended  Avith  mucli 
benefit. 

If  external  piles  become  inflamed,  the  patient  should  keep  his  l )cd,  and  leeches 
should  be  freely  applied  around  but  not  upon  the  tumours,  '^fepid  lotions, 
poultices,  and  poppy  fomentations,  must  be  assiduously  used,  a very  spare  diet 
enjoined,  and  the  boAvels  opened  by  mild  saline  aperients.  If  a coagulum  form 
in  an  external  pile,  as  the  result  of  inflammation,  the  tumour  should  be  laid 
open  Avith  a lancet,  and  its  contents  either  squeezed,  or  turned  out  Avith  the 
flat  end  of  a director.  If  al)scess  form,  it  must  be  punctured  in  the  usual 
Avay,  and  the  part  afterAvards  fomented  or  dressed  Avith  boracic  lint  soaked  in 
vrarm  boracic  lotion.  8hould  strangulation  of  the  piles  take  place,  the  pro- 
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traded  swelliiif?  must  be  returned  by  ^mntle  steady  pressure,  and  tlie  })art  after- 
wards Avell  poulticed. 

2.  Operation. — The  means  above  indicated  are  usually  sufficient  in  ordinary 
cases  of  piles  ; but  if  the  disease  attain  an  inconvenient  size,  giviii<^  rise  to 
general  irritation  and  local  uneasiness,  or  if  the  abundance  of  the  ha3morrhatre 
be  such  as  seriously  to  interfere  Avith  the  health  of  the  patient,  it  Avill  becoine 
necessary  at  last  to  have  recourse  to  operative  interference,  Avith  a A icAv  ol' 
removing  the  diseased  structures.  No  operation  should  ever  be  undertaken 
Avhilst  the  pile  is  in  an  inflamed  state,  lest  unhealthy  inflammation  be  set  up 
ill  the  part  ; it  is  also  Avell  to  get  the  patient’s  health  into  a good  state,  as 
erysipelas  may  otherwise  follow  the  operation  ; and  before  proceeding  to 
perform  it,  care  should  be  taken  that  the  bowels  have  been  Avell  opened.  If 
the  patient  is  suffering  from  cirrhosis  of  the  liver  no  operation  is  justifiable. 

There  are  Aa'C  plans  of  treatment  commonly  adopted  for  the  removal  of 
piles  ; viz.,  excision  of  the  tumour,  its  strangulation  by  ligature,  its  destruc- 
- tion  by  the  clamp  and  cautery,  by  crushing,  and  by  the  use  of  caustics. 
These  methods  of  treatment  should  not  be  employed  indiscriminately.  The 
first  is  alone  applicable  to  external  piles ; the  others  to  the  internal  form  of  the 
disease. 

Excision. — The  remoA^al  of  external  piles  is  readily  effected.  The  tumour 
should  be  seized  Avith  a vulsellum  or  hook,  drawn  forAvards,  and  snipped  off 
with  a pair  of  knife-edged  scissors,  curved  upon  the  flat.  At  the  same  time 
Avhen  the  external  piles  are  remoA^ed  in  this  way,  any  pendulous  flaps  of  skin 
in  their  vicinity  should  be  excised,  lest  they  become  irritated,  and  constitute 
the  basis  of  a fresh  pile.  After  the  excision  of  external  piles,  there  is  usually 
but  trifling  haemorrhage,  which  may  readily  be  arrested  by  the  application  of 
cold  lint,  or  a pad  and  Y-bandage  ; should  any  small  artery  bleed,  it  may  be 
pinched,  and  the  haemorrhage  thus  stopped.  The  haemorrhage  attendant  on 
this  little  operation  is  sometimes  rather  profuse. 

Ligature. — Internal  piles  are  usually  remoA'ed  by  the  ligature ; in  fact, 
it  may  be  laid  down  as  a rule  in  sm-gery,  that  no  internal  pile  should  ever  be 
treated  by  excision.  The  reason  of  this  difference  in  the  practice  to  be 
adopted,  according  as  the  pile  is  situated  above  or  below  the  margin  of  the 
anus,  is  the  liability  to  haemorrhage  in  the  one  case,  but  not  in  the  other.  The 
bleeding  that  folloAvs  the  excision  of  an  external  pile  is  not  only  small  in 
quantity,  but  may  readily  be  arrested  by  cold  or  pressure.  With  internal 
piles,  hoAvever,  it  is  different ; these  tumours  are  not  only  more  vascular,  being 
often  fed  by  a large  central  arterial  tAvig,  but  are  deeply  seated,  and  do  not 
readily  admit  of  the  application  of  means  for  the  arrest  of  the  floAV  of  blood 
from  them.  So  difficult  is  it  to  stop  the  bleeding  from  an  internal  pile  in 
some  cases,  that  patients  have  actually  lost  their  lives  from  this  cause  after  its 
excision,  even  in  the  hands  of  some  of  the  most  distinguished  Surgeons.  The 
excision  of  internal  piles  has  consequently  been  A-ery  properly  abandoned. 

The  Operation  for  the  Ligature  of  Internal  Piles  may  most  conA'eniently  be 
conducted  in  the  folloAving  manner.  The  patient,  having  had  his  bowels 
cleared  out  by  a dose  of  castor-oil  on  the  day  preceding  that  fixed  for  the 
operation,  should  have  an  abundant  lavement  of  Avarm  Avatcr  administered 
about  an  hour  before  the  Surgeon  arrives  ; and  he  should  then  be  directed 
to  sit  for  half  an  hour  on  a bidet,  or  over  a pan  containing  hot  Avater, 
bearing  doAvn  at  the  same  time,  so  as  to  cause  the  piles  to  protrude.  When  all 
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is  ready,  lie  should  he  laid  on  the  bed  011  his  left  side,  with  the  nates 
well  ])rojecting  ; the  Surgeon  then  seizes  the  most  prominent  pile  with  a ring- 
forceps  (Fig.  814),  draws  it  well  forwai’ds,  and  ties  its  base  as  tightly  as 
possible  with  a thin  whipcord  ligature.  The  ring-forceps  may  be  tightened 
by  a clip  or  by  a strong  India-rubber  ring  on  the  shanks,  which  closes  them  if 
drawn  down  to  the  handles.  He  does  the  same  to  one  pile  after  the  other, 
until  all  that  can  be  mot  with  have  been  strangulated  in  this  Avay.  In  some 
ctises  the  pile  is  so  broad  at  the  base,  that  the  ligature 
will  not  include  it.  In  such  cases  some  Surgeons  employ 
transfixion  ; this  may  usually  be  done  readily  enougli 
by  meims  of  a najvus-ueedle,  or  by  the  instrument  repre- 
sented in  the  annexed  drawing  (Fig.  815),  Bushe’s  Needle, 

Avhich  consists  of  a steel  shank  fixed  in 
an  ivoiy  handle,  and  having  its  free  end 
perforated  for  the  reception  of  a needle- 
eye  near  its  point.  In  this  instrument 
not  only  is  the  angle  formed  by  the  needle 
and  the  shank  a very  convenient  one  for 
passing  a ligature  through  a pile  inside 
the  auus,  but  more  particularly,  as  the 
needle  can  be  detached,  it  may,  as  soon  as 
it  is  carried  across  the  base  of  the  tumour, 
bo  separated  and  so  AvithdraAvn  more 
readily  than  it  otherwise  could.  Trans- 
fixion of  the  pile  and  its  ligature  in 
two  halves  is,  however,  a A'ery  dangerous 
procedure,  and  should  noA^er  be  had 
recourse  to  if  it  can  possibly  be  avoided.  The  danger  of  this  operation  con- 
■sists  in  the  possibility  of  a haemorrhoidal  vein  being  transfixed,  and  the  tAvo- 
halves  then  tied  separately.  In  this  way  the  vessel  is  left  open  and  cannot 
collapse,  and  the  risk  of  direct  septic  absorption  becomes  very  great. 

Transfixion  may  usually  be  avoided  when  the  pile  is  large  and  round,  by 
■snipping  through  the  cutaneous  portion  by  means  of  curved  scissors,  thus 
leaving  a deep  groove  for  the  reception  of  the  ligature,  which  then  constricts 
•only  the  substance  and  mucous  surface  of  the  haemorrhoid.  If  the  pile  be 
longitudinal,  it  may  be  deeply  notched  Avith  scissors  in  a direction  upAvards 
from  its  lower  attachment,  at  the  line  of  junction  between  the  skin  and  mucous 
membrane,  and  the  ligature  tied  in  the  groove  thus  formed.  In  whatever  way 
the  ligatures  are  applied,  care  should  be  taken  that  they  are  tied  as  tightly  iis 
possible,  so  that  the  piles  may  be  effectually  strangled  at  once  ; as  in  this  Avay 
they  separate  much  more  readily,  and  Avith  far  less  pain  to  the  patient  than  if 
loosely  tied.  "When  all  the  tumours  requiring  ligature  have  been  tied,  the 
ends  of  the  threads  must  be  cut  off  close,  and  the  strangulated  mass  pushed 
Imck  into  the  bowel.  If  there  be  any  external  piles,  these  must  hoav  be  cut 
■off ; for,  unless  this  be  done,  they  become  iiTitated,  SAVolleu,  and  inflamed  by 
the  presence  of  the  ligatures,  and  constitute  a source  of  much  distress.  A 
imoq)hia-suppository  is  administered  and  the  patient  must  uoav  return  to  bed 
and  should  keep  the  recumbent  posture  until  the  ligatures  separate,  Avhich 
nsiially  happens  from  the  sixth  to  the  eighth  day,  Avheii  an  ulcerated  surface 
Avill  be  left,  which,  hoAvever,  speedily  closes  and  contracts.  In  some 
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this  process  may  be  facilitated  by  the  application  of  the  nitrate  of  silver 
through  a speculum  ani.  On  the  third  or  fourth  day  after  the  operation,  the 
bowels  may  be  opened  Avith  a dose  of  castor-oil. 

In  the  after-treaiment  of  the  case,  care  must  be  taken  to  prevent  the  recur- 


Fig.  Slti.— Smith’s  Clamp. 


reuce  of  those  causes  that  gave  rise  to  the  affection  in  the  first  instance.  After 
piles  have  been  tied,  more  particularly  if  they  be  seated  towards  the  anterior 
part  of  the  rectum,  there  is  frequently  great  irritation  set  up  about  the  neck  of 
the  bladder,  so  that  the  patient  experiences  difficulty  in  passing  his  urine,  and 
sometimes  suffers  from  complete  retention  ; a warm  hip  bath,  and  a full  dose 
of  hyoscyamus  and  nitrous  ether,  will  usually  relieve  this,  and  enable  the  urine 

to  pass  ; if  it  fails,  a catheter  must  be  passed.  In 
some  cases,  Avhere  the  external  piles  are  very  large  and 
vascular,  and  the  patient  debilitated,  the  ordinary 
rule  of  cutting  them  off  may  advantageously  be 
deviated  from,  and  a combination  of  the  treatment 
by  excision  and  ligature  be  adopted.  In  such  cases 
an  incision  may  be  made  through  the  integuments 
merely,  and  then  the  piles  tied  in  the  course  of  the 
groove  thus  formed.  By  these  means  the  pain  and 
constitutional  disturbance  consequent  on  the  inclusion 
of  a portion  of  the  integument  in  the  ligature  are 
avoided,  at  the  same  time  that  the  risk  of  hfemorrhage 
is  not  incurred. 

The  treatment  of  piles  by  ligature  is  not  altogether 
devoid  of  danger  in  persons  of  broken  constitution.  I 
have  more  than  once  known  death  from  pyaemia  result 
in  these  cases. 

Smith’s  Operation. — Piles  may  be  removed  with 
but  little  fear  of  haemorrhage  by  the  method  intro- 
duced by  H.  Smith,  which  is  as  follows.  The  pile  is 
brought  doAvn  and  seized  in  a clamp  (Fig.  81 G),  fixed 
by  a few  turns  of  the  screAA',  and  burnt  off  Avith  a 
Fig.  817.— Aiiingham’s  Clamp,  cautery.  The  damp  is  then  sloAidy  relaxed,  and 

should  any  bleeding  take  place  as  it  becomes  loose,  it 
is  again  tightened,  and  the  cautery  applied  once  more,  dhe  opeiation  is 
usually  folloAved  by  less  pain  than  the  ligature,  and  is  followed  by  equallj 
satisfactory  results  ; haemorrhage  is  prevented,  and  cicatrization  facilita^d. 

The  Removal  of  Piles  by  the  Galvanic  Ecraseur  may  easily  be  effected, 
the  pile  being  draAvn  doAvn  with  ring -forceps,  and  its  base  constiicted  by  the 
platinum-Avire  of  the  ecraseur,  Avhich,  being  tightened,  cuts  off  the  projecting 
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5;:Qass  very  readily.  This  treatment  is,  however,  more  troublesome,  and  pre- 
ii'Snts  no  advantages  over  the  method  by  the  clamp  and  cautery. 

Crnsliing. — The  plan  of  removing  piles  by  crushing  has  been  introduced 
|vy  Pollock.  By  this  method  the  hmmorrhoid,  after  having  been  properly 
)|reed  by  snipping  with  scissors,  is  seized  in  a pair  of  screw-forceps,  which  are 
I,  jghtened  so  as  to  compress  the  pile  into  a narrow  line  at  the  part  seized — the 
ji  rojecting  portion  is  then  cut  off  and  the  instrument  removed.  Allinghain 
j I as  invented  a clamp  (Fig.  817)  for  this  purpose,  which  is  more  powerful  than 
1^  |,re  forceps  and  very  easy  of  management. 

M ' Caustics. — In  certain  kinds  of  internal  piles,  the  application  of  nitric  acid 
ifr.-is  been  recommended  by  Houston  of  Dublin,  and  H.  Lee,  and  may  certainly 
|| ) adopted  with  advantage.  It  must  not,  however,  be  applied  to  the  external 
II  • to  the  intero-external  pile,  as  it  will  produce  extreme  irritation  ; nor  can  it 
>1 ; looked  upon  as  a substitute  for  the  ligature  or  the  cautery  in  internal  piles 
t jj  :‘nerally.  It  is  especially  in  the  granular  pile,  having  an  ulcerated  surface, 
nat  this  mode  of  treatment  is  useful  ; as  in  these  cases  it  appears,  by  destroy- 
a portion  of  the  mucous  membrane,  not  only  to  cure  the  pile  to  which  it 
(| : applied,  but,  by  producing  an  ulcer,  to  give  rise  to  a cicatrix,  which,  by 
ilrntracting,  consolidates  the  parts  in  its  vicinity,  and  so  lessens  the  relaxed 
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Fig.  818. — Speciilum  Aui. 


Fig.  819.— Gilt  Clip. 
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UH£,e  of  the  rectum,  which  favours  the  hsemon-hoidal  tendency.  The  acid 
'■  conveniently  be  applied  through  a glass  speculum,  havmg  an  aperture  on 
sside  (Fig.  818).  This  should  be  introduced  well  oiled,  until  the  pile  pre- 
ss through  the  opening  in  it,  when  it  must  be  freely  rubbed  with  a piece  of 
. or  a glass  rod,  or  bru.sh,-  dipped  in  the  acid  ; the  surface  is  then  imme- 
ely  wiped  with  a piece  of  lint  saturated  with  prepared  chalk  and  water, 
ithe  instrument  removed.  Or  the  gilt  clip  (Fig.  819)  may  be  used,  so  as 
Spffectually  protect  the  neighbouring  parts  from  the  action  of  the  acid.  A 
slough  separates,  leaving  a raw  surface,  which  gradually  cicatrizes  and 
iBracts,  The  application  of  the  acid  occasions  but  little  pain  when  fairly 
e within  the  rectum  ; but  if  a drop  of  it  accidentally  come  into  contact 
the  muco-cutaneous  surface,  a vast  deal  of  irritation  and  inflammation  is 
.ed.  This  plan  of  treatment,  though  useful  in  particular  forms  of  pile,  as 
1 the  tumour  is  granular  and  flat,  so  as  not  to  allow  of  ready  removal  by 
•igature,  should  not  be  practised  when  other  means  can  be  employed,  as  it 
no  means  so  certain  a mode  of  treatment.  It  cannot  be  considered 
'ether  devoid  of  risk ; for  1 have  known  one  instance  in  which  fatal 
'pelas  followed  tlie  cauterization  of  piles  with  nitric  acid. 
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Dcmgers  attending  Operations  for  Piles. — The  opercition  for  the  removal  of 
piles  may  he  attended  by  three  sources  of  danger.  After  excision,  and  even 
the  application  of  the  ligature  or  of  nitric  acid,  erysijielas  may  develop.  Tf 
the  objectionable  practice  of  transfixing  the  pile  by  tlie  needle  be  followed, 
and  it  be  tied  in  two  separate  parts,  a hajmorrhoidal  vein  may  thus  be  opened, 
and  its  sides  held  apart  by  the  action  of  the  ligatures,  and'  thus  a tendency  to 
direct  pyaemic  infection  be  induced ; and  lastly,  I have  seen  a kind  of  erysii)e- 
latous  colitis  follow  the  operation,  leading  to  profuse  muco-purulent  discharge 
and  high  fever.  I have  also  in  one  case  seen  pelvic  cellulitis  set  up.  But 
all  these  various  secondary  affections — erysipelas,  pyaemia,  colitis,  and  cellulitis- 
are  happily  of  rare  occurrence, 

A permanently  moist  condition  of  the  skin  around  the  anus  is  notun- 
frequent,  as  the  result  of  portal  congestion  or  a hEemorrhoidal  tendency.  It  is 
best  removed  by  the  habitual  use  of  aperient  salines,  or  of  aperient  mineral 
waters,  as  those  of  Plilhia  or  Friedrichshall. 

Pruritus  Ani  is  often  an  extremely  troublesome  affection,  the  itching  and 
general  irritation  about  the  anus  being  almost  unbearable.  In  some  cases  it 
is  due  to  the  presence  of  external  piles  or  worms.  In  others  it  results  from 
the  irritation  of  the  skin  from  the  mucous  discharge  just  mentioned.  In 
others  again  it  is  due  to  eczema.  Excess  in  alcoholic  stimulants,  habitual 
constipation,  and  other  conditions  may  give  rise  to  it  ; but  frequently  the 
most  careful  investigation  fails  to  detect  any  cause.  The  Treatment  must 
have  reference  to  the  cause  if  one  can  be  found.  If  there  be  an  external  pile, 
the  removal  of  it  ; if  worms,  their  expulsion  will  probably  cure  the  condition. 
If  it  is  due  to  eczema,  boracic  acid  ointment  with  a drachm  of  extract  of 
belladonna  added  to  each  ounce  will  frequently  bring  about  a speedy  cure. 
If  there  is  a mucous  discharge  the  frequent  application  of  boracic  acid 
lotion  may  give  relief.  In  some  cases  it  seems  dependent  on  gout,  and  the 
treatment  for  that  disease  removes  the  pruritus.  In  other  cases  arsenii 
preparations  will  be  fomid  useful,  together  with  the  local  application  0: 
chlorinated  lotions  or  those  containing  hydrocyanic  acid.  Sometimes  ta 
applied  by  means  of  a piece  of  oakum  gives  complete  relief,  but  in  man; 
cases  nothing  succeeds. 


PBOLAPSUS  ANI. 


Prolapsus  Ani  consists  in  a protrusion  of  the  mucous  membrane  of  th| 
rectum  through  the  anal  orifice  ; the  areolar  tissue  that  lies  underneath  i| 
being  also,  in  the  majority  of  instances,  much  thickened  and  elongated, 
the  ordinary  prolapsus,  the  muscular  structures  of  the  gut  are  not  protrudedl^; , 
yet  occasionally  the  muscular  coat  descends  with  the  mucous  membrane, 
invagination  of  the  bowel  taking  place,  which  constitutes  a far  more  serioM 
condition.  The  former  condition  alone  is  correctly  termed  prolapsus  ani,  tip., 
latter  is  more  correctly  spoken  of  as  prolapsus  or  procidentia  recti.  Prolaps  ^ 
recti  is  rarely  met  with  in  adults,  and  is  in  them  never  extensive  ; in  childr  p , 
it  is  the  common  condition,  true  prolapsus  ani  being  very  rare.  The  prolaps  ■ 
of  children  is,  therefore,  better  considered  separately  from  that  of  adults. 

Causes  of  Prolapsus  Ani. — In  weakly  persons  generally  there  is  a uatu. 
tendency  to  prolapsus  ; the  slight  protrusion  of  the  mucous  membrane  whi 
takes  place  during  defmcation  being  increased  by  finy  constitutional  conditi* 
that  gives  rise  to  atony  of  the  muscular  system,  especially  if  irritation  of  t 


t 


PROLAPSUS  ANI—CA USES— DIAGNOSIS, 


899 


'^li 


m 


ntestinal  mucous  membrane  be  cou joined  witli  tliis,  as  in  dysentery,  chronic 
iarrhcca,  &c.  So,  again,  the  habitual  constipation,  often  occurring;  in  persons 
: f a relaxed  habit  of  body,  apparently  proceeding  from  want  of  power  in  the 
ectum  to  expel  its  contents,  and  requiring  constant  straining  at  stool,  iire- 
isposes  to  this  affection.  It  is  especially  common  in  those  who  labour  under 
iricture,  stone,  or  any  other  disease  about  the  urinary  organs  that  require  a 
onsiderable  effort  to  be  made  in  expelling  the  contents  of  the  bladder.  In 
ersons  whose  constitntion  has  been  relaxed  by  a long  residence  in  India,  this 
Isease  also  frequently  occurs.  In  other  cases,  and  indeed  most  usually,  the 
rolapsus  is  associated  with  piles,  the  weight  and  dragging  of  the  haemorrhoids 
rawing  down  the  mucous  membrane.  This  is  especially  apt  to  happen, 
hen  there  is  genend  haeinorrhoidal  tendency  about  the  anus.  In  fact,  the 
luses  of  prolapsus  may  be  summed  up  under  three  heads ; 1.  Simple 
ilaxation  of  tissue,  such  as  is  met  with  in  weakly  persons  ; 2.  Sympathetic 
j ritation,  as  in  chronic  tenesmus,  stone  in  the  bladder,  &c. ; 3.  A 
[‘.^morrhoidal  or  polypoid  condition  of  the  mucous  membrane  of  the 
ctum. 

' Diagnosis. — Prolapsus  is  readily  recognized.  It  consists  in  the  protrusion 
a ring  of  mucous  membrane  of  a red  or  purplish  colour,  and  having  a 
limewhat  turgid  look,  rather  lobulated  in  shape,  and  varying  in  size  from 
:if  a walnut  to  a small  orange 
’''ig.  820).  The  mucous  mem- 
ane  covering  this  ring  will  be 
und  to  be  continuous  with  that 
vesting  the  sphincter,  and  this 
institutes  the  mark  of  distinc- 
>n  between  ordinary  prolapsus, 
forojecting  intussusception  or  a 
J'Otruding  polypoid  growth.  In 
Dlapsus  there  is,  when  the  pro- 
vision is  down,  a dragging  and 
parting  sensation,  often  attended 
th  a good  deal  of  spasm  about 
neck  of  the  bladder,  and 

nnfrequently  with  symptoms  of  strictiu’e.  In  chronic  cases,  the  anal 
iirture  appears  to  be  permanently  relaxed  ; and,  on  introducing  the  finger 

0 it,  it  is  found  to  be  widened  and  weakened.  The  folds  of  skin  in  its 
rghbourhood  are  relaxed  and  elongated,  radiating  from  it  as  from  a centre  ; 
[.y  are  commonly  bluish,  soft,  somewhat  swollen,  and  pendulous,  and  often 

seat  of  a good  deal  of  irritation.  The  protrusion  at  first  occurs  only  after 
baecation,  and  then  readily  goes  back  of  itself,  or  is  reduced  by  steady  pressure 
jim  it ; after  a time,  however,  it  will  come  down  at  other  periods  ; thus  it 
;y  protnide  during  riding,  Avalking,  or  even  standing,  and  is  returned  with 
Ich  difficulty. 

ptrangulation  of  the  prolapsus  may  occasionally  occur,  if  it  be  allowed  to 
tmdc  for  a considerable  length  of  time  without  a proper  attempt  being 
le  to  push  it  back.  It  then  becomes  swollen  and  livid,  with  great  pain 

1 tenesmus,  discharges  a fetid  ill-conditioned  pus,  and  may  eventually  fall 
3 a sloughy  state,  and  thus  separating,  undergo  a spontaneous  cure. 

There  is  a fonn  of  prolapsus  that  arises  from  conq)lete  atony  of  the  levator 
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and  sphincter  ani  muscles.  For  this  nothing  can  advantageously  be  done  by 
operation.  Palliation  by  simple  support  is  the  sole  treatment. 

Tuk.\tj[knt. — The  treatment  of  prolapsus  may  be  said  to  be  palliative  and 
curative.  The  Palliative  Treatment  consists  in  the  lii-st  place  in  reducin'*- 
the  tumour  Avhen  protruded.  This,  in  ordinary  circumstances,  the  patient  does 
for  himself ; but,  if  it  become  congested,  it  requires  the  h6lp  of  the  Surgeon  to 
put  it  back.  This  may  occasionally  be  readily  done  by  laying  the  ])atient  ou 
his  side,  or  making  him  lean  over  the  back  of  a chair  ; and  then  greasing  the 
mass  Avith  some  oil,  seizing  it  with  a soft  towel,  and  gradually  compressing  it, 
working  it  back.  It  may  be  kept  up  by  Avearing  a belt  with  a pad  and  elastic 
support.  Olive-shaped  pewter  pessaries  are  occasionally  employed,  Avith  the 
view  of  preventing  the  protrusion  ; but  f have  never  seen  them  of  any  service, 
the  sphincter  being  usually  too  relaxed  to  keep  them  up,  and  their  prcssui-e 
appearing  to  excite  irritation. 

The  regulation  of  the  bowels  is  as  important  in  prolapsus  as  in  piles.  It  is 
usually  best  done  by  the  administration  of  those  laxatives  that  have  l^en 
recommended  for  the  latter  disease.  It  is  a good  plan  in  prolapsus  to  get  the 
patient  to  liaA’o  his  daily  motion  at  bed-time  instead  of  at  the  usual  hour  in 
the  morning  ; the  recumbent  position  and  the  nniforin  temperature  of  the 
bed  preA^entiiig  the  irritation  of  the  sphincter  and  spasm  of  the  anal  musclesj 
that  commonly  continue  for  some  time  after  the  reduction  of  the  prolapsus,] 
and  which  are  a source  of  great  discomfort  Avhen  occurring  in  the  early  part  ol 
the  day. 

Curative  Treatment. — The  relaxation  of  the  mucous  membrane  of  th 
rectum  that  essentially  constitutes  prolapsus  may  often  be  obAuated  by  astriii' 
gent  injections  or  suppositories.  The  best  injection  is  that  of  the  sulphate  o] 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  ounce  of  Avater,  tlrroATi] 
up  in  small  quantities  sufficient  for  the  bowel  to  retain.  In  mild  cases  o; 
prolapsus,  conjoined  Avith  a relaxed  state  of  the  mucous  membrane  of  th 
rectum  and  relaxation  of  the  sphincter,  the  use  of  the  iron  injection  Avill  h 
found  particularly  beneficial,  at  the  same  time  that  the  action  of  the  bowels 
regulated  by  means  of  an  electuary  taken  in  the  morning  or  at  night, 
thus  giAung  tone  to  the  boAvel,  at  the  same  time  that  constipation  is  preA'euti 
the  disease  will  occasionally  undergo  a cure,  provided  it  be  not  associated  Avi 
any  affection  in  other  organs. 

In  those  cases  in  Avhich  the  prolapsus  is  hromorrlioidal  or  polypoid,  the  pr 
trusion  being  dragged  doAA'n  by  the  Aveight  and  strain  of  the  pile  or  polypi 
the  same  treatment  must  be  adopted  as  has  been  recommended  for  the  lattii',*- 
disease ; and  usually,  after  the  ligature  and  removal  of  the  pile  or  polypus,  tlti- 
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prolapsus  will  be  cured.  In  slight  cases  of  prolapsus,  in  Avhich  the  dise^^ . 
appeai-s  rather  to  be  OAving  to  the  relaxation  of  the  sphincter  and  of  the  tissiii  V 


external  to  it,  the  muco-cutaneous  integument  hanging  in  loose  folds  arouj#iu( 
the  anus,  considerable  benefit  Avill  commonly  result  from  snipping  oft'  thj< ' 
pendulous  flaps  of  skin;  the  cut  surface  that  is  left  cicatrizing,  and  byil 
contraction  bracing  up  the  part,  and  thus  preventing  its  further  protrusilk- 
These  pendulous  flaps  arc  best  reinoA'cdin  a direction  radiating  from  the  af'-  - 
orifice,  Avith  curved  knife-edged  scissors. 

When  the  prolapsus  is  considerable,  and  the  ordinary  palliatiA’c  trcatint'’ 
after  a proper  trial  fails  in  effecting  a cure,  it  Avill  be  necessary  to  renin 
the  protruded  mucous  membrane  by  operation.  This  should  be  done  by  i 


'f'f- 


TREATMENT  OF  PROLAPSUS  ANI. 


901 


Hi  oplication  of  the  ligature,  or  by  the  clamp  and  cauteiy  ; excision,  though 
ti'Sy,  being  objectionable  in  this  as  in  the  case  of  piles,  on  account  of  the 
4V  iiger  from  haiinoirhage. 

j Application  of  Ligature. — The  patient  having  had  the  bowels  ft’eely 
i’.iened  on  the  preceding  day,  and  an  enema  of  tepid  water  on  the  morning  of 
l|>teration,  should  be  directed  to  sit  over  a pan  of  hot  water,  in  order  to  make 
e prolapsus  descend  ; a portion  of  it  may  then  be  seized  with  a pair  of 
oad-ended  forceps,  such  as  are  represented  in  Fig.  814,  drawn  Avell  forwards 
|;  -d  firmly  tied  with  a strong  piece  of  whip-cord.  A similar  process  is  then 
peated  on  the  opposite  side  of  the  anus.  Should  there  be  any  difficulty 
account  of  the  shape  of  the  protrusion  in  ligaturing  the  base  firmly, 
;is  may  be  obviated  by  transfixing  it  with  a hi©morrhoidal  needle,  and 
[ ine  it  on  each  side.  I think,  however,  that  it  is  better,  if  possible,  to  avoid 
this.  If  the  protrusion  be  very  large  the  ligatures  should  not  be 
; ule  to  include  too  much,  lest  the  muscular  coat,  or  perhaps  even  the  serous, 
i ve  also  descended,  and  should  be  accidentally  included,  or  lest  a stricture 
the  bowel  should  follow  the  operation.  The  ends  of  the  ligature  must  then 
cut  short,  the  whole  protrusion  returned  into  the  bowel,  the  external  flaps 
>skin  cut  off,  and  a morphia-suppository  introduced  into  the  bowel.  Small 
•ses  of  opium  or  morphia  may  subsequently  be  administered,  so  as  to 
rest  all  peristaltic  action  for  a few  days.  Should  the  ulcerated  siu’face  show 
>Y  difficulty  iu  healing,  it  must  be  touched  with  the  nitrate  of  silver.  This 
L-eration  always  leaves  a permanent  cure. 

‘The  ligature  of  prolapsus,  like  that  of  internal  piles,  is  not  very  painful, 
;i  for  it  chloroform  need  not  be  administered  ; indeed,  in  some  cases  it  is, 
haps,  better  that  it  should  not  be  given,  as  the  protrusion  is  apt  to  slip  up 
;der  its  influence,  the  patient  not  being  able  to  exercise  the  proper  expulsive 
orts.  But,  as  the  excision  of  the  external  flaps  and  piles  is  attended  by 
yy  sharp  suffering,  it  is  as  well  to  administer  the  anaesthetic  at  the  time 
sen  they  are  bemg  removed. 

[f  the  clamp  and  cautery  be  used  they  are  applied  in  the  same  way  as  for 

•3S. 

Should  a prolapsus  become  strangulated,  it  would  be  necessary  to  try  to 
ruce  it  through  the  sphincter  by  the  employment  of  the  taxis ; if  this  cannot 
i.dily  be  accomplished,  free  incisions  may  be  made  into  it ; if  it  be  not  re- 
• ;ed,  it  vdll  slough  away,  and  thus  undergo  permanent  cure. 

Prolapsus  of  the  Rectum. — As  before  stated  this  is  rare  in  adults  and  is 
lorn  extensive.  It  can  only  be  suspected  when  the  amount  extruded  from 
anus  is  veiy  large.  In  children,  on  the  other  hand,  a prolapsus  almost 
ariably  includes  the  whole  of  the  coats  of  the  bowel.  It  presents  a smooth 
surface  and  projects  usually  for  some  distance  from  the  anus.  As  much 
six  or  seven  inches  have  been  known  to  be  extruded.  It  has  before  been 
nted  out  that  intussusception  commencing  at  the  ilio-cfecal  valve  may  reach 
anus  and  actually  project  from  it.  In  this  condition  the  valve  itself  forms 
apex  of  the  protrusion.  If  the  intussusception  occur  in  the  rectum  it 
y still  more  readily  ])roject  from  the  anus.  These  conditions  are  easily 
itinguished  from  true  prolapsus  of  the  rectum,  for  in  the  latter  condition 
■ mucous  membrane  covering  the  protruded  gut  is  continuous  with  the 
u at  the  margin  of  the  anus,  while  in  an  intussusception  the  finger  can  be 
wed  into  the  Iwwel  l>y  the  side  of  the  projecting  invagination.  Prolapsus 
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of  the  rectum  is  seldom  much  swollen  and  very  rarely  becomes  strangu- 
lated. 

The  Causes  of  prolapsus  of  the  rectum  in  children  are  various.  It  is  com- 
mon in  connection  with  dysenteric  diarrhoea,  especially  in  weakly  children. 
The  irritation  of  worms  is  one  of  the  most  frequent  causes.  Polypus  of  the 
rectum  is  an  occasional  cause,  and  is  easily  recognized  by  the  protrusion  of  the 
tumour  with  the  bowel.  Stone  in  the  bladder  is  most  frequently  accompanied 
in  children  by  some  protrusion  of  the  bowel  dm-ing  the  straining  to  pass  water. 
On  the  other  hand,  an  extensive  prolapsus  may  cause  irritation  of  the  bladder 
in  a male  child  and  thus  simulate  stone. 

Treatment. — As  the  protrusion  consists  of  the  whole  bowel,  it  is  evident 
that  any  operative  interference  would  be  accompanied  by  danger  of  wounding 
the  peritoneum,  and  is  consequently  unjustifiable.  Superficial  cauterization  and 
removal  of  pieces  of  mucous  membrane  have  been  recommended,  l)ut  they  are 
never  necessary.  In  the  vast  majority  of  cases  the  tendency  to  prolapsus 
speedily  disappears  if  the  cause  be  removed.  Tonic  medicines,  especially  u’on, 
regulation  of  the  bowels  by  mild  aperients,  and  the  administration  of  a mode- 
rate quantity  of  unstimulating  food  will  soon  relieve  it  if  due  merely  to  weak- 
ness. If  worms  are  present  salt  and  water  or  quassia  injections  will  soon  get 
rid  of  them.  If  there  is  any  urinary  distiu’bance  the  child  should  be  sounded 
for  stone,  the  removal  of  which  will  at  once  cure  the  prolapsus.  Tlie  pro- 
lapsed bowel  should  in  all  cases  be  bathed  with  cold  water,  and  then  reduced 
by  gentle  pressure  with  some  oiled  rag.  Should  it  become  strangulated,  a 
condition  of  extreme  rarity,  an  attempt  must  be  made  to  reduce  it  by  pressure 
but  if  this  fails  it  must  be  allowed  to  slough  off,  while  opium  is  administered 
to  relieve  pain  and  aiTest  any  action  of  the  bowels.  In  this  way  it  may  safely 
separate  without  the  occurrence  of  peritonitis. 

Protrusion  of  an  Ovarian  Cyst  from  the  Anus  occurred  in  a unique 
case  recorded  by  Stocks  of  Salford.  The  cyst,  which  was  the  size  of  a cocoa- 
nut,  was  removed  by  incision  through  the  coats  of  the  bowel,  which  were 
forced  out  before  the  tumour  ; and  after  the  wound  had  healed,  the  gut  was 
returned. 
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I'^ECONDARY  DISEASES  OF  THE  URINARY  ORG-ANS  ARISING 
I FROM  SURGICAL  CAUSES.  — PYiEMI A AND  SEPTICiEMIA 
IN  URINARY  DISEASES. 


The  great  majority  of  cases  of  stone  in  the  bladder,  stricture  of  the  urethra, 
cystitis  secondary  to  paralysis,  retention  from  enlarged  prostate,  tumours  of 
,:he  bladder,  and,  in  short,  of  every  disease  tending  to  hinder  the  escape  of 
-.  .irine  from  the  bladder,  or  to  induce  chronic  inflammation  of  that  organ, 
•terminate,  if  not  relieved,  by  giving  rise  to  fatal  disease  of  the  kidneys.  This 
. fact  alone  is  sufficient  to  make  the  study  of  the  secondary  affections  of  the 
kiidney  of  the  greatest  importance  to  the  practical  Surgeon  ; and  the  obscurity 
-^vhich  suiTounds  their  diagnosis,  and  the  general  impotence  of  treatment 
intended  for  their  relief,  renders  the  subject  well  worthy  of  the  fullest 
investigation. 

Morbid  Conditions  of  the  Bladder. — If  we  examine  a case  in  which 
Jikieath  has  occurred  fi’om  one  of  the  above-named  diseases,  we  find  that  the 
fj  rmucous  membrane  of  the  bladder  shows  signs  of  both  recent  and  old  inflam- 
matimi.  The  recent  is  indicated  by  the  swollen  and  softened  condition  of  the 
mucous  membrane,  and  the  intense  purple  of  the  summits  of  the  rugm,  and 
'possibly  by  patches  of  ulceration,  the  ulcerated  surfaces  being  often  covered  by 
a thick  slough  closely  resembling  diphtheritic  membrane.  The  old  inflamma- 
tion is  indicated  by  the  dark  slate -grey  pigmentation  which  affects  the  greater 
part  of  the  mucous  membrane,  and  which  has  resulted  from  repeated  attacks 
of  intense  congestion,  in  which  red  blood-corpuscles  have  become  extravasated, 
and,  after  breaking  up  and  becoming  absorbed,  have  left  their  pigment  behind 
ithem.  The  muscular  wall  of  the  bladder  is  found  to  be  hypertrophied,  or  not, 
■according  to  circumstances.  If,  in  order  to  expel  the  urine,  it  have  been  called 
upon  to  make  a gi’eatly  increased  pressure  on  its  contents,  the  hypertrophy 
will  be  ver}'  marked.  If  the  obstruction  to  the  flow  of  urine  have  been  of  a 
valvular  nature,  as  is  often  the  case  in  enlarged  prostate,  then  dilatation  of  the 
! bladder  will  greatly  exceed  the  hypertrophy  of  the  muscular  walls.  It  may, 
: therefore,  always  be  supposed,  when  great  hypertrophy  with  contraction  of  the 
i bladder  is  found,  that  increased  difficulty  existed  in  expelling  the  urine,  but 
t the  increased  power  of  the  bladder  proved  equal  to  the  occasion.  When  dila- 
: tation  is  found  combined  with  hypertrophy,  we  must  conclude  that  increased 
j power  was  required  to  expel  the  urine,  but  the  increase  of  muscular  tissue  was 
: not  quite  sufficient,  and  that  the  bladder  suffered  frequently  from  over-disten- 
sion.  When  dilatation  alone  is  found  with  scarcely  any  hypertrophy,  we  know 
either  that  the  bladder  has  been  paralysed,  or  that  the  obstruction  to  the  exit 
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of  urine  was  valvular  in  nature,  so  that  increased  force  applied  to  the  contents 
of  the  bladder  could  only  shut  the  valve  more  closely  ; and  over-distension 
with  such  an  amount  of  stretching  of  the  neck  as  to  render  the  valve  incom- 
petent, Avas  the  only  means  by  which  urine  could  he  pa.ssed  without  artificial 
aid.  This  last  condition  is  peculiar  to  prostatic  disease,  and  some  cases  of 
tumour  of  the  bladder.  In  all  cases  of  great  hypertrophy  of  the  muscular  walls 
of  the  bladder,  the  bundles  of  fibres  form  ridges  on  the  surface,  giving  rise  to 
the  condition  known  as  fasciculation.  In  many  cases  in  which  great  pressure 
lias  frequently  existed  in  the  bladder,  cither  from  the  forcible  contraction  of 


its  hypertrophied  Avails  on  the  contained  urine,  or  from  simple  over-distension 
from  retention  arising  from  a valvular  obstruction  in  the  prostate,  the  mucous 
membrane  becomes  thrust  betAveen  the  bundles  of  muscular  fibres,  so  forming 
pouches  called  sacmlL  These  sacculi  are  most  frequent  in  the  posterior  part 
of  the  bladder,  and,  in  most  cases,  their  Avails  are  composed  merely  of  mucous 
membrane  and  peritoneum.  Sometimes,  hoAvever,  a layer  of  muscular  fibres  is 
also  found.  These  sacculi  form  pouches  in  Avhich  putrid  urine  accumulates, 
and  frequently  gives  rise  to  inflammation  of  the  mucous  membrane,  sometimes 
ending  in  ulceration,  and  possibly  perforation  of  the  bladder.  Much  more  often 
it  gives  rise  to  attacks  of  local  peritonitis,  and  portions  of  intestine  may  so 
become  adherent  to  the  bladder. 

The  causes  which  give  rise  to  an  increased  demand  for  force  in  expulsion  of 
the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are  A-arious.  The 
most  common  is  perhaps  obstruction  in  the  urethra  from  stricture.  In  some 
cases  it  may  arise  from  an  irregular  enlargement  of  the  prostate  in  which  the 
obstruction  is  not  valvular  in  character.  Villous  groAvth  and  other  tumours  of 
the  bladder  may  call  for  increased  force,  from  partially  obstructing  the  orifice 
of  the  urethra.  Chronic  cystitis,  from  the  alteration  it  produces  in  the  cha- 
racter of  the  urine,  always  causes  more  or  less  hypertrophy.  Stone  in  the' 
bladder  causes  obstruction  to  the  floAV  of  urine,  partly  mechanically  and  partly 
by  the  chronic  cystitis  to  which  it  usually  giA^es  rise.  The  thick  ropy  mucus 
of  chronic  cystitis  undoubtedly  offers  very  considerable  obstruction  to  the  floAV 
of  urine.  All  these  causes,  therefore,  may  giA^e  rise  to  more  or  less  hypertrophy. 
There  is  no  evidence  that  mere  frequency  of  action  plays  any  important  part 
in  the  production  of  hypertrophy.  In  the  few  recorded  cases  in  which  there 
Avas  great  frequency  of  micturition  with  healthy  urine  in  cases  of  calculous 
pyelitis,  no  mention  is  made  of  any  marked  hypertrophy. 

There  is  every  reason  to  believe  that  hypertrophy  of  the  bladder  plays  a 
very  important  part  in  the  production  of  kidney-disease.  In  no  case,  as  the 
result  of  obstruction  to  the  exit  of  urine  from  the  bladder,  do  we  find  the  ' 
valves  of  the  ureters  incompetent.  In  the  simple  dilatation  from  valvular 
obstruction  in  the  prostate,  they  are  closed  more  firmly  than  natural.  Xo  ; 
regurgitation  takes  place,  but  of  course  the  pressure  in  the  ureters  and  kidneys  ■ 
will  be  increased,  while  the  bladder  is  over-distended.  In  hypertrophy  of  the 
walls,  Ave  find  also  a certain  amount  of  obstruction  to  the  entrance  of  urine  : 
into  the  bladder,  as  the  ureter  has  to  pass  obliquely  through  the  thickened  : 
AAull,  and  is  doubtless  often  pressed  on  by  thickened  bands  of  fibres.  The 
swelling  of  the  mucous  membrane  at  the  orifice  of  the  ureter  in  an  inflamed 
bladder  probably  adds  to  this  obstruction.  Here  then,  although  there  may  be 
no  over-distension  of  the  bladder,  there  is  increased  pressure  in  the  ureters  and 
kidneys,  the  force  of  secretion  remaining  unaltered  while  obstruction  to  the 
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onward  flow  is  offered  by  the  partially  obstructed  orifices  of  the  ureters.  Ihe 
degree  of  obstruction  ottered  by  a hy])ertrophied  bladder  varies  much,  as  it  is 
not  uncommon  to  find  considerable  thickening  of  the  wall  of  the  bladder 
without  any  marked  signs  of  pressure  iii  the  ureters  or  kidneys.  In  cases  of 
villous  tumour  of  the  bladder,  one  ureter  and  kidney  only  may  be  Ibund  to  be 
attected,  and  it  will  then  be  seen  that  the  growth  implicates  the  orifice  of  that 
ureter.  In  others,  both  sides  may  be  equally  attected,  and  both  orifices  healthy, 
but  it  will  then  be  found  that  the  growth  has  obstructed  the  neck  of  the 
bladder,  and  that  the  signs  of  pressure  in  the  m’eters  and  kidneys  are  due  to 
hypertrophy  or  over-distension  of  the  bladder. 

Diseased  Conditions  of  the  Ureters  and  Pelvis  of  the  Kidney. — 
In  such  cases  as  we  have  been  considering,  tln-ee  chief  forms  are  met  with  : 
1.  The  results  of  simple  over-distension  without  acute  inflammation  : 2.  Acute 
inflammation  without  signs  of  over-distension  : 3.  A combination  of  the  two. 

I ">imple  chronic  over-distension  leads  to  dilatation  of  the  ureter  and  pelvis  of 
:he  kidney,  with  some  thickening  of  their  walls.  The  thickening  is  in  part 
due  to  hypertrophy  of  the  muscular  coat  of  the  ureter,  and  in  part  to  fibroid 
overgrowth  of  the  submucous  tissue.  The  mucous  membrane  is  of  an  opaque 
vhite  colour,  and  free  from  pigmentation  or  ulceration.  At  the  same  time 
hat  the  m-eter  becomes  dilated,  it  is  often  increased  somewhat  in  length,  and 
s more  or  less  tortuous,  and  not  unfrequently  irregular  pouch-like  dilatations 
occur.  The  dilatation  is  gometimes  so  great  that  the  ureter  resembles  a piece 
!)f  small  intestine.  In  inflammation  of  the  ureter  and  of  the  pelvis  of  the 
adney,  we  find  the  mucous  membrane  swollen  and  softened,  of  an  intense  red 
lolour,  and  frequently  showing  patches  of  a slate-grey,  resulting  from  previous 
•.ttacks,  as  in  the  bladder.  Ulceration  is  not  uncommon,  and  often  the  ulcers 
I i.  re  coated  with  a tenacious  slough  like  a diphtheritic  membrane.  The  urine 
-ontained  in  such  a lu’eter  and  pelvis  is  often  ammoniacal  and  abominably 
rotid,  and  mixed  with  much  pus  and  mucus.  There  is  every  reason  to  believe 
;hat  this  is  a consequence  of  extension  of  decomposition  from  the  urine  in  the 
tladder  to  that  in  the  ureter.  The  severity  and  acuteness  of  the  inflammation 
11  the  ureter  are  probably  due  to  the  irritation  of  this  foul  and  decomposing 
rrine.  But  it  by  no  means  follows,  because  the  urine  in  the  bladder  is 
tecomposing,  that  the  same  condition  extends  up  the  ureter.  In  the  great 
1 lajority  of  cases,  the  extension  of  decomposition  to  the  pelvis  occurs  late  in 
le  disease,  and  acts  as  the  final  cause  of  death,  by  exciting  acute  inflammation 
i the  kidney.  This  extension  does  not  take  place  on  account  of  any 
iicorapetence  of  the  valves  or  regurgitation  of  urine,  as,  on  testing  the  valves 
I such  cases  they  will  be  found  to  be  competent.  It  probably  creeps  through 
le  orifice  of  the  ureter,  by  means  of  the  tenacious  mucus  secreted  ft’om  the 
ehis  and  ureter,  iiTitated  Ijy  over-distension.  This  adheres  to  the  mucous 
iirl'ace  and  forms  a stagnant  layer  in  which  decomposition  may  extend 
Dwards.  If  after  washing  out  a bladder  with  Condy’s  fluid,  or  some  other 
atiseptic,  the  first  urine  that  enters  from  the  ureters  and  flows  from  the 
utheter  be  ammoniacal,  the  condition  of  the  patient  is  always  serious,  as  the 
^composition  has  spread  from  the  bladder  to  the  pelvis  of  the  kidney,  where 
) local  means  can  reach  it. 

1 Morbid  Conditions  of  the  Kidney. — The  conditions  found  in  the  kidney 
self  vary  considerably.  They  may  be  divided  as  follows  : 1.  Changes  rcsult- 
g from  pressure  by  obstruction  to  the  entrance  of  urine  into  the  bladder  : 
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’2.  Acute  interstitial  iiiilammation  : 3.  Acute  interstitial  inflammation  with 
scattered  abscesses  : 4.  The  results  of  former  acute  or  subacute  attacks  from 


which  the  patient  has  recovered. 

1.  The  Results  of  Pressure. — A case  lately  occurred  at  University  Collej^e 
Hospital,  which  alibrded  an  opportunity  of  examining  the  uncomplicated  effects 
of  pressure  Avith  great  advantage.  The  ureters  had  Ijeen  pressed  upon  by  two 
enormons  saccnli,  Avhich  projected  from  the  bladder  immediately  behind  the 
trigone.  The  bladder  was  much  dilated  and  hypertrophied,  but  tlie  cause  of 
disease  was  uncertain.  There  Avere  no  signs  of  old  or  recent  cystitis,  and  no 
instrument  had  been  passed  during  life.  In  this  case  both  ureters  Avere  greatly 
dilated,  and  the  pelvis  on  each  side  Avas  expanded  so  as  to  contain  many  ounces 
of  fluid.  The  kidneys  were  someAvhat  increased  in  size,  and  before  beiug 
opened  felt  like  great  thick  walled  bags  of  fluid  giving  all  over  a distinct  sense 
of  fluctuation.  On  being  cut  open,  each  presented  the  folloAving  appearances. 
The  capsule  Avas  tough  and  opaque,  and  separated  Avith  difficulty  from  the 
kidney-substance,  slightly  tearing  it  in  so  doing,  and  leaving  the  surface  coarse 
and  irregular.  The  surface  was  uniformly  pale,  and  Avhitish  in  colour.  No 
trace  of  the  pyramids  was  to  be  seen,  but  where  each  should  have  been  Avas  a 
deep  hoUoAV  lined  with  a smooth  membrane  continuous  AAuth  that  fining  the 
pelvis  of  the  kidney.  The  cortex  was  of  about  normal  thickness,  but  in  some 
parts  thinner  than  natural ; it  was  somewhat  tough  in  consistence,  and  presented 
a uniform  opaque  whitish  tint.  The  whole  kidney  was  thus  converted  into  a 
great  sacculated  bag,  composed  on  one  side  of  the  dilated  and  thickened  pelvis, 
and  on  the  other  of  the  expanded  cortex  of  the  kidney.  There  Avere  no  signs  of 
past  or  present  acute  inflammation.  On  microscopic  examination  of  a section 
of  the  cortex,  the  chief  change  noticeable  was  an  abundant  small  round-celled 
inflltration  of  the  intertubular  tissue  of  the  kidney.  Every  tubule  Avas  separated 
from  its  neighbours  by  rapidly  growing  young  connective  tissue,  crowded 
Avith  small  round  cells,  and  this,  by  pressing  on  the  vessels,  had  given  rise  to 
the  pale  colour  above  noted.  The  neAV  growth  was  most  abundant  round  the 
Malpighian  bodies,  the  capsules  of  which  were  gTeatly  thickened  ; so  much  so, 
that  in  many  the  vessels  had  been  strangled  and  obliterated.  The  amount  of 
change  was  not  uniform,  the  new  gTowth  being  more  abundant  in  some  parts 
than  in  others.  The  tubules  themselves  shoAved  no  great  signs  of  change. 
They  were  slightly  dilated  in  some  parts,  and  the  epithelium  looked  as  if 
flattened  by  pressure,  but  in  other  respects  it  was  perfectly  healthy.  This  case 
shoAvs  that  uncomplicated  tension  from  jAartial  obstruction  of  the  ureter  gives 
rise  to  a gradual  absorption  of  the  pyramids,  and  to  a condition  of  intemtitial 
inflammation  of  the  kidney,  probably  varying  in  severity  with  the  degree  and 
acuteness  of  the  obstruction.  In  more  extreme  cases  than  that  above  described, 
the  atrophy  of  the  cortex  becomes  much  more  advanced,  till  nothing  may  be 
left  but  a layer  of  kidney-substance  not  thicker  than  a shilling.  The  micro- 
scope shows  also  more  dilatation  of  the  tubules  and  flattening  of  the  epithelium. 
It  is  an  interesting  fact  to  be  noted,  that  in  the  case  above  described  the  secre- 
tion of  urine  Avas  abundant,  its  specifle  giuAuty  was  1009,  and  it  Avas  free  from 
albumen  and  casts.  It  is  also  evident  that,  if  such  a kidney  as  this  were  exposed 
to  any  additional  source  of  irritation,  more  acute  inflammation  incompatible 

Avith  life  would  readily  be  set  up.  ^ . 

2.  Acute  Diffuse  Interstitial  Inflammation. — In  this  condition  the  kidney  is 
soft  and  swollen.  The  capsule  is  opaque,  and  small  vessels  are  seen  ramifying 
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in  it.  It  separates  easily,  but  tears  tlie  kidney -substance  in  so  doing'.  'Ibe 
surface  of  the  kidney  is  coai'se  and  irregular.  The  colour  ot  the  surface  is 
mottled,  the  greater  part  being  usually  of  a pale  yellowish  tint  intermixed  with 
pui'ple  patches.  Sometimes  the  mottling  is  very  fine,  almost  granular.  The 
venous  star's  always  seen  on  the  surface  of  the  kidney  are  injected,  and  show 
out  prominently.  On  section,  the  cortex  is  found  to  be  abnormally  soft,  and 
to  pi’esent  the  same  mottled  colour  as  the  surface.  Sometimes  the  part  of  the 
cortex  corresponding  to  one  pyramid  may  present  a more  uniformly  pale 
appeaiiince  than  that  belonging  to  another.  Small  yellowish  spots,  looking  like 
minute  collections  of  pus,  may  be  present,  which  are,  howe’S'^er,  on  section  found 
to  be  solid,  though  very  soft.  The  pyramids  are  usually  intensely  injected,  and 
contrast  strongly  with  the  paler  cortex.  Pale  streaks  can  often  be  seen  running 
parallel  to  the  straight  tubules.  These  are  most  frequent  in  those  cases  in 
which  the  pehns  is  filled  with  putrid  urine.  The  pelvis  is  found  in  some  cases 
free  from  any  signs  of  acute  inflammation,  though  more  frequently  it  is  much 
affected  and  filled  with  foul  urine  and  mucus.  The  appearances  here  described 
are  often  conjoined  with  the  signs  of  pressm’e  mentioned  above,  varying  from 
mere  flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a mere  exaggeration  of  that  found  as  the  result 
of  simple  pressure.  The  change  is  chiefly  and  primarily  interstitial,  but  the 
small  cell-growth  is  so  abundant  as  in  many  parts  to  press  upon  and  even 
destroy  the  tubules,  areas  being  found  in  which  nothing  but  crowds  of  small 
round  cells  can  be  seen.  These,  when  large,  form  the  small  yellowish  spots 
visible  to  the  naked  eye.  It  requires  only  an  increased  intensity  of  the  inflam- 
mation and  a softening  of  these  spots  to  com^ert  them  into  minute  abscesses. 
As  in  the  form  of  interstitial  nephritis  first  mentioned,  the  cell-infiltration  is 
most  marked  round  the  ]\Ialpighian  bodies.  The  change  is  rarely  uniform 
throughout  the  kidney.  It  varies  in  degree  usually  in  every  field  of  the 
microscope,  and  parts  may  be  found  apparently  almost  healthy.  The  epithe- 
lium thi'oughout  the  kidney  is  usually  swollen  and  granular,  and  readily 
washes  out  in  preparing  the  specimen,  but  it  does  not  choke  the  tubules  as  in 
acute  catarrhal  nephritis.  In  very  acute  cases,  smaU  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  liunen  of  the  tube  surrounded  by 
epithelium.  These  have  probably  found  their  way  in  from  the  outside,  and,  if 
washed  on  by  the  secretion  from  above,  would  appear  as  pus-cells  in  the  urine. 
The  vessels  are  often  seen  to  be  gorged  with  blood,  and  occasionally  minute 
hsemorrhages  are  present.  It  is  not  always  easy  to  distinguish  this  form  of 
disease  by  the  unaided  eye,  as,  from  the  pallor  caused  by  the  pressure  on  the 
vessels  from  the  small-cell-infiltration,  it  closely  resembles  the  fatty  kidney  or 
some  cases  of  catan-hal  nephritis.  The  microscope  alone  can  decide  the  question 
with  certainty.  Even  in  such  a kidney  the  secretion  of  urine  may  be  mode- 
rately abundant.  In  a case  at  University  College  Hospital,  the  patient  excreted 
< over  300  grains  of  urea  on  the  last  day  of  his  life. 

3.  Acute  Interstitial  Nephritis  ivith  Scattered  Abscesses. — (Suppuration  of  the 
! kidney — suppurative  nephritis : when  accompanied  by  pyelitis — pyelo-nephritis 
(Rayer)  .)  This  is  usually  found  in  conjunction  with  that  form  of  acute 
I pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with  putrid  urine,  pus,  and 
1 mucus,  but  is  by  no  means  constantly  so.  In  one  case  which  was  observed  at 
I University  College  Hospital,  both  kidneys  were  equally  riddled  with  abscesses, 
1 but  in  one  the  pelvis  was  acutely  inflamed  and  filled  with  foul  urine,  while ,in 
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the  other  it  was  free  from  disease,  and  the  urine  it  contained  acid,  and  with- 
out unpleasant  smell.  The  kidney  is  o-enerally  swollen  and  eidarged.  The 
fat  surrounding  it  is  nsnally  ahnormally  adherent  to  the  capsule.  The  capsule 
is  thick  and  opaque,  and  marked  hy  ramiform  vessels,  showing  clearly  on  the 
surface.  It  separates  easily,  but  in  so  doing  tears  the  kidney-substance.  The 
surface  of  the  kidney  presents  a more  or  less  mottled  appearance.  The  chief 
tint  is  the  same  as  in  the  diffuse  form  just  described,  and  is,  in  fact,  due  to 
the  existence  of  the  same  condition  ; but  scattered  here  and  there,  usually  in 
groups,  are  bright  yellow  spots,  surrounded  by  a dark  red  areola,  and  varying 
in  size  from  a pin’s  head  to  a split  pea  (Fig.  828).  On  cutting  into  these  yellow 
spots,  each  is  found  to  contain  a drop  of  pus.  These  minute  abscesses  are  usually 
grouped  in  areas  corresponding  to  that  part  of  the  cortex  which  helongs  to  a 
single  pyramid.  If  now  a section  be  made  of  the  kidney,  the  points  of  suppura- 


Fig.  821. — Acute  Interstitial  Nephritis  : Scattered  Abscesses.  Margin  of  abscess  to  the  right. 
Malpighian  body  in  the  middle.  Comparatively  healthy  tubules  with  inter-tubular 

cell-infiltration,  to  the  left. 


tion  will  not  be  found  to  be  limited  to  the  surface.  Often  they  are  continued 
down  towards  a pyramid,  and  are  connected  with  a yellow  streak  running 
parallel  to  the  straight  tubules  as  far  as  the  papilla,  or,  if  that  have  been 
partly  destroyed  by  pressure,  as  far  as  the  point  at  which  the  tubules  open  into 
the  pelvis.  This  condition  is  not  invariable,  as  sometimes  the  abscesses  are 
perfectly  isolated,  and  show  no  connection  whatever  with  the  pyramidal  portion 
of  the  kidney.  Occasionally  one  or  more  of  the  abscesses  may  burst  beneath 
the  capsule,  separating  it  from  the  kidney,  and,  giving  rise  to  further  suppura- 
tion, may  include  the  whole  organ  in  a large  collection  of  pus.  This  form  of 
kidney,  which  is  perhaps  that  most  frequently  met  with  in  the  post-mortem 
room,  is  frequently  conjoined  with  the  signs  of  pressure,  absolution  of  the 
pyramids,  and  dilatation  of  the  pelvis.  The  microscope  shows  that  in  this 
form  of  kidney  the  appearances  are  essentially  the  same  as  in  the  last ; the 
chief  change  being  the  accumulation  of  crowds  of  small  round  cells  in  the 
intertubular  substance,  the  degree  of  cell-infiltration  varying  in  almost  every 
field  of  the  microscope.  At  the  point  at  which  an  abscess  is  forming,  or  at  the 
margin  of  one  already  formed,  the  crowds  of  small  round  cells  are  seen  to  press 
upon  the  tubules,  separating  them  widely,  and  squeezing  their  Avails  together 
(Fig.  821).  Then  the  Avail  becomes  indistinct ; then  only  a few  epithelium- 
cells  can.  be  recognized  in  the  croAvd  of  leucocytes  ; lastly,  nothing  but  leu- 
cocytes can  be  seen,  and  a little  nearer  the  centre  the  intercellular  substance 
becomes  fluid,  and  the  cells  float  free,  and  pus  is  thus  formed.  The  red  areola 
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i is  not  found  to  be  due  to  extravasation,  altlioujrli  liajinorrbages  may  exist 
^ scattered  through  such  a kidney.  The  yellow  streaks  in  the  pyramids  aie 
[ found  to  be  due  to  a similar  condition  of  iutertubular  cell-inhltration.  Some- 
t times  clots  may  be  seen  in  the  vessels  of  the  pyramids.  These  are  probably 
I secondary  to  the  inflammation  of  the  parts  surrounding  the  vessels.  As  in 
|i  the  former  variety,  small  round  cells  may  be  found  in  the  tubules  as  Avell  as 


Fig.  S22. — Acute  Interstitial  Nephritis : Condition 
of  Epithelium. 


Fig.  823. — A.  Group  of  Alwcesses  on  Surface  of 
Kidney,  b.  Vertical  Section  of  the  same. 


outside  them.  The  epithelium  is  usually  much  swollen,  and  sometimes  de- 
squamating and  choking  the  tubules  (Fig.  822),  but  this  is  only  in  those  areas  in 
which  the  interstitial  inflammation  is  most  advanced.  In  others  it  may  appear 
almost  healthy.  In  the  pyramidal  portion  of  the  kidney  many  of  the  large 
tubes  are  found  to  have  lost  their  epithelium  by  desquamation.  This  form  of 
kidney  merges  into  the  diffuse  variety,  the  solid  yellowish  spots  before  men- 
tioned representing  points  which,  had  the  patient  lived  longer,  might  have 
softened  into  abscesses.  Klebs,  many  years  ago,  described  the  presence  of 
microscopic  organisms  in  the  suppurating  kidney,  but  the  means  of  observa- 
tion were  at  that  time  so  imperfect  that  considerable  doubt  existed  as  to  the 
correctness  of  the  observation,  more  especially  as  he  described  a micrococcus 
subsequently  developing  a branching  mycelium — a form  of  growth,  the  exist- 
ence of  which  to  say  the  least  was  improbable.  Later  observations  by  Koch, 
with  improved  methods  of  staining,  have  clearly  demonstrated  the  fact  that, 
in  every  case  of  disseminated  suppuration  following  on  septic  changes  of  the 
urine  in  the  pelvis,  colonies  of  micrococci  are  found  scattered  throughout  the 
kidney,  distending  and  obstructing  the  urinary  tubules.  These  micrococci 
are  similar  to  those  found  in  putrid  urine,  and  are  believed  to  be  the  ferment 
to  which  the  change  is  due.  The  abscesses  of  the  kidney  thus  arising  in 
acute  suppurative  nephitis  must  not  be  confounded  with  those  seen  in 
pyaemia.  These  are  usually  larger,  are  more  distinctly  wedge-shaped,  and 
sometimes  surrounded  by  a zone  of  hmmoiThage.  They  are  always  in  the 
cortex,  and  the  pyramids  show  no  signs  of  disease.  Pyelitis  is  absent,  but,  as 
before  stated,  it  may  be  wanting,  or  feebly  marked  in  cases  of  genuine  inter- 
stitial nephritis,  secondary  to  afl’ections  of  the  bladder.  Koch  has,  moreover, 
pointed  out  an  important  microscopic  distinction.  j\Iicrococci  are  found 
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in  the  pyaomic  kidney  as  well  as  in  pyelo-nepliritic  kidney  ; but  in  the 
former  they  are  in  the  vessels,  especially  in  the  Malpij>iiian  loops,  while  in  the 
latter  they  arc  in  the  tubules.  Microscopic  examination  of  a pysemic  kidney 
further  shows  an  absence  of  the  general  diffused  inflammation  characteristic  of 
the  ordinary  septic  kidney. 

8.  Effects  of  Former  Attaclcs  from  whkk  ike  Patient  has  Rexovered. — It  is 
possible  that  the  kidney  may  undergo  extensive  intertubular  change,  and  yet, 
if  the  cause  be  removed,  the  inflammatory  growth  may  be  completely  absorbed, 
and  the  organ  i-egain  its  normal  condition.  More  commonly,  however,  the 
new  growth  undergoes  a development  into  fibrous  tissue,  a change  correspond- 
ing exactly  to  that  which  occurs  in  the  cicatrization  of  a granulating  sore,  and 
accompanied  by  a similar  process  of  contraction.  Thus  we  get  an  increase  in 
the  intertubular  connective  tissue,  and  at  the  same  time  a contraction  and 
induration  of  the  whole  organ,  so  much  so  that  it  is  sometimes  reduced  to  less 
than  a quarter  of  its  normal  bulk.  If  the  pyramidal  portion  have  undergone 
absorption,  this  is  never  repaired,  but,  as  its  function  seems  merely  that  of  a 
duct,  its  loss  is  of  no  great  moment.  In  a kidney  of  this  kind  we  find  the 
fat  adherent  to  the  capsule,  and  the  capsule  to  the  gland-tissue.  It  strips  off 
with  difficulty,  and  is  thick  and  opaque.  The  surface  of  the  kidney  is  iiTegular. 
granular,  or  perhaps  even  puckered  by  cicatrices.  Scattered  over  the  sm-face 
in  most  cases  are  numerous  small  cysts.  These  are  supposed  to  be  due  to  the 
strangulation  of  the  tubules  by  the  fibrous  growth.  The  colour  is  usually  dark 
and  somewhat  red,  with  numerous  small  dilated  veins  showing  on  the  surface. 
On  section,  the  cortex  will  be  found  to  be  gneatly  thinned,  being  sometimes  not 
thicker  than  a shilling.  The  pyramids,  unless  absorbed  from  previous  pressure, 
are  but  little  altered.  The  whole  organ  is  of  a leathery  toughness  which  is 
quite  peculiar.  The  pelvis  may  be  pigmented  from  previous  inflammation. 
The  microscope  shows  a great  increase  of  the  intertubular  tissue,  which  is  of 
a dense  fibroid  character.  The  tubules  vary  in  size  ; some  are  strangulated 
and  compressed,  others  are  dilated  above  the  strangulation.  Many  of  the 
Malpighian  corpuscles  are  obliterated,  leaving  merely  capsules  containing  the 
remains  of  the  obliterated  vessels.  The  capsules  of  all  the  Malpighian  bodies 
are  greatly  thickened.  The  epithelium  may  be  flattened  by  pressure,  or  normal. 
The  small  arteries  usually  show  some  hypertrophy  of  their  muscular  coats. 
Such  a kidney  as  this  may  undergo  a second  attack  of  acute  inflammation,  and 
we  then  find  a combination  of  the  form  of  the  contracted  kidney  with  the 
colour  and  softness,  and  possibly  the  scattered  abscesses,  of  the  acute  variety. 
It  will  be  seen  from  the  above  description  that  this  form  of  kidney  differs  in 
no  way  to  the  naked  eye  fr'om  the  ordinary  gTanular,  contracted,  or  gouty 
kidney.  We  do  not,  how'ever,  find  the  general  changes  associated  with  that 
disease.  In  a case  which  lately  occurred  at  University  College  Hospital,  in  which 
this  condition  was  well  marked  as  the  residt  of  stricture  of  the  urethra,  there 
was  no  hypertrophy  of  tlie  heart,  and  no  change  could  be  recognized  in  the 
walls  of  the  small  vessels  in  other  parts. 

Causes  of  Interstitial  Inflammation. — The  following  may  be  stated  as 
the  causes  which  in  varying  degree  take  part  in  the  production  of  interstitial 
inflammation  of  the  kidney  : 1.  Tension  ; 2.  Reflex  irritation  of  the  kidney  ; 
3.  The  presence  of  septic  matter  in  the  pelvis  of  the  kidney.  Each  of  these 
acting  singly  may  induce  serious  disease,  or  perhaps  even  cause  death,  but  we 
seldom  see  such  cases.  jMore  often,  two  at  least  are  in  action. 
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1.  Tension. — It  has  been  shown  before  how  this  is  induced  by  any  obstruc- 
tion to  tlie  fi'ee  entrance  of  urine  into  the  bladder.  Every  practical  Surgeon 
is  acquainted  with  the  fact  that  tension  is  one  of  the  most  powerful  irritants 
to  which  the  living  tissues  can  be  exposed.  In  the  liver,  AVickham  hegg  and 
others  have  shown  that  ligature  of  the  bile-duct  causes  interstitial  hepatitis. 
In  the  kidney,  no  recorded  case  is  to  bo  found  of  suppuration  occurring  as  the 
result  of  simple  tension  ; but  in  all  cases  in  which  evidence  ot  tension  exists, 
that  is  to  say,  dilated  ureter  or  pelvis  of  the  kidney,  or  some  source  of 
sudden  obstruction  as  a more  or  less  impacted  calculus,  subacute  interstitial 
inflammation  will  be  found.  It  seems  almost  as  if  the  new  cell-growth  were  a 
conservative  change  intended  to  strengthen  the  tubules  to  resist  the  increased 
pressure.  However  this  may  be,  a kidney  in  this  condition  is  in  a state  in 
which  a little  further  irritation  from  any  cause  may  hurry  it  on  to  fatal  and 
acute  inflammation. 

'2.  Reflex  Irritation  of  the  Kidney. — Mechanical  injuries  to  the  neck  of  the 
bladder  or  posterior  part  of  the  urethra,  and  probably  diseases  of  these  parts  in 
which  constantly  recurring  irritation  is  present,  re-act  upon  the  kidney  through 
the  influence  of  the  nervous  system.  It  is  needless  here  to  attempt  any  ex- 
planation of  the  exact  manner  in  which  this  takes  place,  as  it  would  be  merely 
a matter  of  speculation  ; but  a few  facts  may  be  given  as  proof  of  the 
assertion.  It  is  well  known  that  several  cases  are  on  record,  in  which  death 
has  occurred  from  suppression  of  urine  following  the  simple  introduction  of  a 
catheter,  the  2^ost  mortem  examination  showing  a condition  of  intense  conges- 
tion of  the  kidney.  Again,  patients  with  stone  in  the  bladder  occasionally  die 
from  acute  inflammation  of  the  kidney,  often  accompanied  by  supj)uration, 
after  the  operation  of  lithotrity.  Cases  of  this  kind  have  occurred  in  which  the 
cystitis  was  not  increased  by  the  operation,  in  which  the  decomposition  of  urine 
remained  unchanged,  and  no  altered  circumstance  existed,  except  the  mechanical 
injury  of  the  passage  of  the  instrument,  to  account  for  the  sudden  supervention 
of  acute  nephritis.  In  these  cases  signs  of  chronic  disease,  which  has  been 
rendered  acute  by  the  additional  irritation,  are  always  present.  Lastly,  a few 
cases  have  been  observed  at  University  College  Hospital  after  operations  for 
stricture,  with  the  view  of  ascertaining  if  any  change  could  be  found  in  the 
urine  as  the  direct  result  of  the  operation.  In  three  cases  of  Holt’s  dilatation, 
the  urine  was  found  to  be  free  fr-om  blood,  or  to  contain  no  more  than  could  be 
accounted  for  by  the  operation,  during  the  first  hour  or  hour  and  a half  after 
the  operation,  aud  then  to  become  gradually  more  and  more  bloody  for  another 
hour  or  hour  and  a half,  and  after  that  to  become  gradually  fr-ee  fi’om  blood. 
In  one  case  there  was  almost  total  suppression  for  the  first  hour  and  a half, 
followed  by  very  bloody  urine.  In  one  case  of  internal  urethrotomy,  during 
the  first  hour  the  urine  flowed  away  in  great  quantities,  and  was  almost  free 
from  blood.  For  the  next  six  hours  it  was  passed  in  moderate  quantity,  and 
was  veiy  darkly  tinged  with  blood.  In  all  four  cases,  there  was  some  reason  to 
believe  that  the  blood  came  from  the  kidney.  It  occurred  after  the  hmmor- 
rhage  from  the  wound  would  have  ceased  ; it  was  uniformly  mixed  with  the 
1 urine,  and  free  from  clots.  These  cases  are  of  course  in sufiicient  in  number  to 

' draw  any  conclusions  from  them  ; but,  as  far  as  they  go,  they  tend  to  show 

I that,  in  all  cases  of  operation  on  the  urethra,  there  is  a miniature  representa- 

! tion  of  that  intense  congestion  of  the  kidney  which  is  found  in  cases  of  death 

from  suppression  of  urine  after  simple  catheterism.  Possibly  in  some  cases 
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the  dilatation  of  the  vessels  is  preceded  by  a contraction  of  longer  or  shorter 
duration,  giving  rise  to  the  suppression  noted  above.  1 n a healthy  kidney 
such  an  attack  of  acute  hyperasraia  soon  passes  off  and  does  no  harm  ; but 
supposing  the  kidney  to  be  already  diseased,  the  subacute  condition  may 
readily  become  acute  and  terminate  fatally.  Repeated  attacks  of  such  hyper- 
mmia,  which  probably  result  from  the  irritation  of  a stone,  or  passing  urine 
through  a bad  stricture,  Avould  in  all  probability  be  alone  sufficient  to  lead  to 
a chronic  interstitial  change  in  the  kidney.  It  is  a matter  of  observation,  that 
fatal  affections  of  the  kidney  scarcely  ever  result  from  operations  performed  on 
the  penile  portion  of  the  urethra. 

3.  The  presence  of  Septic  Matter  in  tlLe  Pelvis  of  the  Kidney.  This  plays  the 
most  important  part  in  producing  the  final  acute  condition  which  so  often  kills 
the  patient.  In  the  first  ^dace,  the  mere  presence  of  such  an  irritating  sub- 
stance as  ammoniacal  urine  in  the  pelvis  of  a kidney  already  diseased,  would 
certainly  intensify  the  existing  inflammation.  It  seems  probable,  however, 
that  in  many  cases  the  septic  matter  thus  pent  up  at  some  degree  of  pressure 
(for  the  thick  mixture  of  mucus,  pus,  and  urine  cannot  pass  the  valves  of  the 
ui’eter,  already  somewhat  obstructed  by  the  swollen  mucous  membrane  and 
perhaps  by  a hypertrophied  or  distended  bladder,  so  readily  as  healthy  urine) 
becomes  absorbed  by  the  lymphatics  of  the  kidney,  and  thus  gives  rise  to  a 
diffuse  intertubular  inflammation  rapidly  running  on  to  suppuration.  This 
would  account  for  the  pale  streaks  seen  running  in  many  cases  parallel  to 
the  straight  tubules  in  the  pyramids,  and  expanding  in  the  cortex.  The  pre- 
sence of  the  micrococci  in  the  tubules  may  also  be  taken  as  evidence  that  the 
decomposition  of  the  urine  may  extend  far  into  the  kidney  substance  from  the 
pelvis.  Probably  this  condition  alone  is  sufficient  to  account  for  many  cases 
of  acute  suppurative  nephritis,  but  it  must  be  remembered  that  suppuration 
of  the  kidney  does  occur,  occasionally,  in  cases  in  which  the  urine  in  the 
pelvis  is  free  from  decomposition.  George  Johnson  suggests  that  the  scattered 
abscesses  may  occasionally  be  due  to  rupture  of  the  tubules  and  local  extrava- 
sations of  urine  ; and  in  a kidney  already  softened  by  acute  interstitial 
nephritis,  it  is  very  possible  that  this  may  occur.  Dickinson  accounts  for  the 
abscesses  by  a theory  of  septic  embolism  in  the  veins,  a sort  of  local  pysemia; 
but  the  presence  of  the  general  change,  and  the  fact  that  eveiy  stage  is  found 
between  commencing  diffuse  interstitial  inflammation  and  the  fully  formed 
abscesses,  seem  to  contradict  this  view.  Goodhart  of  Guy’s  Hospital  has 
suggested  the  possible  connection  between  erysipelas  and  suppuration  of  the 
kidney,  and  has  advanced  some  very  interesting  evidence  in  favour  of  his  view, 
which  is  well  worthy  of  further  investigation,  although,  at  most,  it  could 
account  for  but  a small  proportion  of  the  deaths  from  this  disease. 

It  will  be  seen  from  the  above,  that  in  the  production  of  fatal  interstitial 
nephritis  a number  of  causes  are  at  work,  sometimes  all  together,  sometimes 
singly,  and  no  exclusive  theory  can  possibly  explain  more  than  a small  propor- 
tion of  the  cases. 

Symptoms  of  Kidney-Disease  in  Surgical  Affections  of  tlie  Genito- 
urinary Organs. — Simple  dilatation  of  the  Icidney^  although  a condition 
seriously  endangering  the  success  of  any  operation  on  the  urinary  organs,  gives 
rise  to  remarkably  few  symptoms  ; and  it  is  surprising  to  what  an  extent  the 
structure  of  the  kidney  may  be  damaged  by  chronic  interstitial  nephritis  arising 
from  this  cause  without  interfering  in  any  noticeable  degree  with  the  patient  s 
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health.  Tfc  "ivcs  rise  to  110  ccdenia,  no  marked  aiiminia,  and  no  alteration  in 
the  function  of  the  skin.  The  most  characteristic  feature  is  probably  an 
increase  in  the  quantity  of  urine,  with  a diminution  in  the  specific  j>Tavity. 
In  a case  lately  in  University  College  Hospital,  the  patient  passed  five  pints  of 
arine  daily  with  a specific  gravity  of  lOOo  or  1004.  In  all  cases  in  which  it  is 
: lesirable  to  ascertain  the  condition  of  the  kidneys,  the  urine  should  bo  collected 
mr  the  whole  day,  and  the  specific  gravity  taken.  If  the  quantity  be  large  and 
:he  specific  gravity  low,  chronic  interstitial  nephritis  may  be  suspected.  The 
|uantity  of  albumen  is  always  small,  and  it  may  be  absent  altogether.  At 
ji  nost,  only  a few  hyaline  casts  can  be  found,  and  often  no  renal  epithelium, 
i The  excretion  of  urea  is  usually  in  sufficient  amount,  as  the  quantity  of  urine 
i nakes  up  for  the  low  specific  gravity.  If  the  primary  disease  give  rise  to  much 
!j  uis  and  mucus,  or  to  a little  blood,  the  difficulties  of  diagnosis  arc  greatly 

■ ucreased,  and  reliance  must  then  be  placed  solely  in  the  quantity  and  specific 
: gravity,  and  even  these  may  prove  deceptive.  It  is  rarely  possible  to  gain 

nuch  information  by  feeling  the  kidney.  There  is  no  tenderness,  and  it  is  seldom 
iifficicntly  enlarged  for  the  Surgeon  to  form  any  conclusion  as  to  its  condition. 

! Subacute  interstitial  nephritis  gives  rise  to  more  evident  symptoms.  The 
i latient  is  weak  and  languid,  and  slowly  but  steadily  emaciates.  He  loses  his 
; ppetite  and  has  occasional  attacks  of  nausea,  though  rarely  actual  vomiting, 
tis  tongue  is  furred  and  has  a tendency  to  become  dry,  and  occasionally 
here  is  thirst.  There  is  no  tenderness  over  the  kidney.  There  may  be  occa- 
ionally  a slight  feeling  of  chilliness,  seldom  actual  rigors.  The  temperature 
.'ill  be  found  to  be  slightly  elevated,  especially  at  night  ; and  for  this  reason,  in 

■ ny  doubtful  case,  it  is  essential  to  obtain  the  evening  temperature,  as  in  the 
aorning  it  may  fall  to  normal.  It  seldom  rises  above  101°  F.  The  urine  is 

i ^ bundant  and  usually  of  low  specific  gravity,  but  by  no  means  always  so.  It 
j-  5 seldom  possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as  this 
ji  onn  of  disease  usually  accompanies  bladder-affections,  Which  fill  the  urine 
;i  "ith  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.  At  most,  only  a 
;w  renal  epithelium  cells  and  possibly  a hyaline  cast  or  two  could  be  found, 
fi’his  condition  may  last  for  weeks  or  even  months,  the  patient  gradually  be- 
I’Oming  weaker  and  weaker,  until  he  is  carried  off  by  some  intercurrent  disease, 

: ^r  dies  of  pure  exhaustion.  More  commonly  however,  an  acute  attack  super- 
venes on  the  subacute,  either  spontaneously  or  as  the  result  of  some  surgical 
Mtei-ference,  and,  rapidly  ending  in  suppuration  of  the  kidney,  terminates 
vitally.  On  the  other  hand,  the  symptoms  often  gradually  subside,  the  tem- 
perature becomes  normal,  and  the  patient  gains  strength.  The  improvement 
mally  coincides  with  some  diminution  of  the  local  irritation  at  the  primary 
;at  of  disease,  such  as  results  from  rest  in  bed  in  a case  of  stone,  or  ffom  the 
causing  of  a foul  bladder.  As  the  symptoms  are  somewhat  indefinite,  it  is 
Pten  difficult  to  say  how  much  is  due  to  renal  mischief  and  how  much  to  the 
rimary  affection  ; but  wherever  we  find  a dry  tongue,  a persistent  nocturnal 
levation  of  temperature,  loss  of  appetite,  general  weakness  and  emaciation, 
e ought  to  make  every  attempt  to  get  i-id  of  these  symptoms  before  under- 
iking  any  serious  .surgical  procedure,  such  as  the  treatment  of  stricture, 
diotomy,  or  litliotrity,  the  irritation  of  wliich  might  start  the  smouldering 
iflammation  into  activity. 

Acute  interstitial  and  suppurative  nephritis  gives  rise  to  much  more  manifest 
'mptonis,  often  supervening  on  tho.se  just  described.  The  attack,  which  is 
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often  induced  by  some  surgical  jn-ocedurc  altliongh  it  may  commence  spon- 
taneously, begins  with  a severe  rigor,  followed  l>y  profuse  sweating.  The 
temperature  may  rise  to  105°  F.  or  10(5°  F.  After  the  rigor  it  falls,  but 
remains  somewhat  above  normal.  The  rigors  and  sweating  may  be  repeated 
more  than  once.  The  tongue  becomes  rapidly  dry,  red,  and  fissured,  looking 
like  a piece  of  broiled  ham,  and  sordes  accumulate  on  the  teeth,  'There  are 
complete  loss  of  appetite,  and  rapid  emaciation  ; nausea  is  almost  a constant 
symptom,  and  actual  vomiting  is  common.  Diarrhoea  may  occur.  The 
patient  soon  sinks  into  a heavy  drowsy  state,  often  with  contracted  pupils,  so 
that  the  condition  may  closely  resemble  that  of  opium  poisoning.  Tie  can  be 
roused  and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  of 
little  pain  or  discomfort.  The  temperature  now  usually  falls,  sometimes  below 
normal,  and  the  skin  feels  cold  and  clammy.  In  this  form,  there  is  usually 
some  tenderness  on  pressing  firmly  in  the  region  of  the  kidneys.  As  the  case 
progresses,  muttering  delirium  sets  in,  followed  by  more  complete  insensibility, 
but  it  rarely  reaches  a condition  of  absolute  coma.  Convulsions  are  extremely 
rare.  There  is  no  oedema  at  any  time.  The  urine  varies  much.  It  usually 
becomes  more  or  less  bloody,  and  in  rare  cases  is  suppressed  ; much  more 
frequently  a considerable  quantity  is  passed  up  to  the  time  of  death.  It 
is  usually  in  such  a state  from  decomposition  and  the  presence  of  pus,  blood, 
and  mucus,  as  to  render  accurate  chemical  and  microscopical  investigation 
impossible.  Pus-cells  are  constantly  present,  but  whether  they  come  from  the 
kidney  or  the  bladder  in  any  particular  case  cannot  be  ascertained,  unless  they 
are  found,  as  in  rare  cases  they  are,  in  the  form  of  pus-casts.  In  some  anomalous 
cases,  diarrhoea  forms  a very  prominent  symptom.  In  one  case  that  occurred 
in  University  College  Hospital,  the  stools  exactly  resembled  those  of  tyjDhoid 
fever,  and  the  post  mortem  examination,  in  addition  to  suppuration  of  the 
kidney,  showed  ulceration  of  the  lower  part  of  the  small  intestine. 

Malherbe,  who  has  written  an  admirable  treatise  on  ursemic  fever,  describes 
a form  of  this  disease  in  which  secondary  abscesses  appear  in  various  parts,  the 
contents  of  which  have  an  urinous  odour.  It  is  doubtful  if  this  is  not  in 
reality  a form  of  pymmia. 

The  duration  of  an  acute  attack  as  above  described,  when  terminating 
fatally,  varies  from  a few  days  to  a couple  of  weeks.  In  favourable  cases,  even 
after  very  marked  symptoms,  such  as  the  rigors,  dry  tongue,  vomiting,  and 
diarrhoea,  the  patient  may  slowly  recover.  The  immediate  cause  of  death  in 
many  cases  seems  to  be  poisoning  from  absorption  of  the  septic  matter  from 
the  kidney  rather  than  urmmia.  Certainly  the  mode  of  death  differs  greatly 
from  that  of  acute  Bright’s  disease,  the  profound  coma  and  convulsions  being 
very  rarely  present. 

'The  Diagnosis  has  to  be  made  from  pyaemia,  peritonitis,  typhoid  fever,  and 
ague.  From  pyaemia  the  diagnosis  is  somewhat  difficult,  the  most  important 
points  being  the  vomiting,  the  absence  of  secondary  abscesses,  the  drowsy 
state  into  which  the  patient  soon  falls,  and  the  fact  that  the  temperature  often 
remains  for  days  before  death,  below  normal.  The  vomiting  and  extreme 
iUness  may  resemble  the  low,  diffuse,  painless  form  of  peritonitis  sometimes 
seen  in  affections  of  the  bladder,  but  the  vomiting  has  not  the  pumping  character 
of  that  in  peritonitis,  and  the  elevation  of  temperature  for  the  first  few  days 
is  unlike  that  form  of  peritonitis  in  which  the  temj)crature  is  persistently 
low.  Suppurating  kidney  can  resemble  typhoid  fever  only  in  rare  cases,  and 
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the  absence  of  spots,  and  the  temperature  will  usually  serve  to  distinguish 
them.  In  the  case  above  mentioned,  the  temperature  was  below  normal  for 
three  weeks  before  death.  From  ague,  the  disease  is  diagnosed  by  the  absence 
of  the  complete  intermission  after  the  sweating  stage  ; but  it  must  be  always 
remembered  that  patients  Avho  have  suffered  from  ague  are  singularly  liable  to 
attacks  of  fever  after  any  operation  on  the  urinary  organs. 

Urethral  Fever  or  Uraemic  Fever. — This  term  has  been  somewhat  loosely 
used  to  signify  a rigor  followed  by  sweating,  and  more  or  less  prolonged 
elevation  of  temperature,  consequent  on  some  operation  on  the  urinary  organs, 
or  possibly  arising  spontaneously.  It  will  be  seen  at  once  that  this  definition 
includes  acute  interstitial  nephritis,  as  above  described,  and  also  pyaemia. 
When  a patient  has  been  said  to  have  died  of  “ urethral  fever,”  one  of  these 
two  conditions  has  been  invariably  found,  although  no  Surgeon  would  inten- 
tionally include  pyaemia  under  urethral  fever.  It  is  probable  that  the  real 
nature  of  the  affection  is,  at  least  in  the  great  majority  of  cases,  a disturbance 
of  the  circulation  in  the  kidney,  or  some  interference  with  its  function,  due  to 
.rreflex  in-itation  from  the  passage  of  the  instrument,  as  before  described  in 
speaking  of  the  sources  of  irritation  to  the  kidney.  That  it  is  not  due  to 
.absorption  of  urine  from  a wound  in  the  urinary  passages,  is  evident  from  the 
ffact  that  rigors  are  rare  after  lithotomy,  and  are  not  a marked  symptom  of 
Bxtravasation  of  nrine,  and  that  wounds  of  the  urethra  anterior  to  the  scrotum 
jcarcely  ever  give  rise  to  them.  This  view  of  the  renal  origin  of  so-called 
. irethral  fever  is  supported  by  Malherbe,  in  his  treatise  on  Uraemic  Fever,  as  he 
i.vould  call  it.  It  is  difficult  to  obtain  direct  proof,  but  fiu'ther  knowledge 
night  be  gained  by  carefully  examining  hour  by  hour  the  quantity  and 
[uality  of  the  urine  secreted  after  any  urethral  or  vesical  operation,  and  at 
■he  same  time  accurately  observing  the  changes  in  temperature,  even  when  the 
■igor  does  not  occur.  Malherbe  states  that  the  temperature  rises  in  almost 
■■very  case  ; and  in  one  of  the  four  cases  of  stricture  mentioned  before,  the 
t emperature  rose  to  100'3°  F.  about  three  hours  after  the  operation,  when  the 
:mne  became  bloody.  It  fell  to  99'2°  F.  when  the  blood  disappeared  ; but 
rhree  hours  afterwards  a little  more  blood  showed  itself,  and  the  temperature 
::gain  rose  to  100'3°  F. 

Prognosis. — The  prognosis  in  acute  affections  of  the  kidney,  secondary  to 
li ladder  disease,  is  always  grave  ; but  even  the  most  unpromising  cases  may 
i-ecover.  Vomiting,  delirium,  partial  insensibility,  and  a very  dry  tongue,  are 
i 11  bad  signs.  A marked  diminution  of  the  quantity,  and  much  blood  in  the 
rrine,  are  unfavourable  symptoms. 

Treatment. — Prevention  is  of  course  first  to  be  aimed  at.  No  patient 
. lould  therefore  be  submitted  to  an  operation  on  the  urinary  organs  except 
i cases  of  necessity,  without  a careful  examination  of  the  whole  day’s  mine 
4 to  specific  gravity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
ropic  appearances.  If  possible,  the  temperature  should  be  observed  night 
nd  morning  for  two  or  three  days.  If  any  suspicion  arise  as  to  the  condition 
’ the  kidneys,  that  operation  should  be  selected,  when  practicable,  which 
'ives  rise  to  least  irritation.  Soft  instruments  should  be  employed  instead  of 
etal,  and  a sufficient  interval  allowed  between  their  use.  Above  all,  any 
eatment  calculated  to  cause  cystitis,  or  to  give  rise  to  decomposition  of  the 

Inne,  should  be  avoided.  As  there  can  be  no  doubt  that  the  causes  of 
icomposition  are  often  introduced  into  the  bladder  by  catheters  or  other 
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instruments,  these  should  be  kept  scnipnlonsly  clean.  For  this  purpose 
the  instruments  may  be  greased  with  carbolic  acid  and  oil  (1  to  10).  If 
decomposition  already  e.xist  in  the  urine,  it  should  if  possible  be  arrested  by 
washing  out  the  bladder  with  some  antiseptic,  for  which  purpose  cpiinine  and 
diluted  sulphuric  acid,  in  the  proportion  of  gr.  ij.  and  m.  ij.  to  an  ounce  of 
water,  will  be  found  very  efficacious ; or,  better  still,  10  grains  of  iodoform  to 
4 ounces  of  water,  and  3SS.  of  mucilage.  If  the  cause  of  the  renal  mischief 
be  stricture  of  the  urethra  or  stone,  some  operation  must  of  course  be  under- 
taken ; but  if  the  temperature  be  elevated,  or  there  be  other  signs  of  renal 
disease,  it  should  be  delayed  until  an  attempt  has  been  made  by  rest  and  other 
remedies  to  bring  the  kidneys. into  a healthy  state.  If  after  a few  days  no 
improvement  be  seen,  and  it  seem  probable  that  the  disease  is  kept  up  by  the 
presence  of  the  stone  or  stricture,  furthei.’  delay  is  useless ; and,  choosing  the 
least  severe  and  irritating  procedure,  the  Surgeon  must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  unsatisfac- 
tory. If  there  be  any  tenderness  in  the  loins,  dry  cupping  may  be  of  service. 
The  bowels  should  be  well  acted  on  by  purgatives,  and  the  skin  by  hot-air 
baths,  to  relieve  the  kidneys  as  much  as  possible.  Heroic  operations  under- 
taken during  acute  nephritis  in  the  hope  of  removing  the  cause,  are  almost 
always,  if  not  invariably,  fatal.  Quinine  and  opium  have  been  recommended 
for  the  prevention  of  the  rigors  that  frequently  follow  catheterism  or  other 
operations  on  the  urinary  organs.  Opium  is  probably  of  serffice,  but  must  be 
given  with  great  caution  if  any  symptoms  of  urEemic  poisoning  exist ; but 
quinine  has  not,  according  to  most  who  have  tried  it,  proved  of  any  use.  A 
pure  milk-diet  will  usually  be  found  the  best  in  all  cases  if  the  patient  can 
take  it ; stimulation  must  be  regulated  on  general  principles. 

Sir  Andrew  Clark  has  recently  suggested  the  quaint  name  of  “ catheter-fever ' 
for  those  cases  in  which,  shortly  after  the  commencement  of  the  habitual  use 
of  a catheter,  obscure  febrile  symptoms  set  in  gradually,  terminating  in  death 
in  a large  proportion  of  the  cases  affected.  The  symptoms  most  commonly 
develop  about  a week  after  habitual  catheterism  has  been  commenced,  and 
almost  invariably  in  those  cases  in  which  it  is  rendered  necessary  by  eularge- 
inent  of  the  prostate  or  atomy  of  the  bladder  with  partial  retention  of  uriue. 
With  the  ordinary  symptoms  of  febrile  disturbance  there  is  a diminution  of 
the  specific  gravity  of  the  urine  and  in  the  amount  of  solids  excreted  by  the 
kidney.  There  are  at  the  same  time  but  moderate  symptoms  of  cystitis.  The 
symptoms  may  gradually  pass  off,  or  the  patient  may  die  exliausted  at  the  end 
of  three  or  four  weeks.  At  the  post-mortem  examination  it  is  said  that  the 
kidneys  are  found  perfectly  healthy,  and  no  definite  organic  change  is  present 
to  account  for  death.  Sir  Andrew  Clark  is  inclined  to  attribute  the  fever  to 
repeated  disturbance  of  the  nervous  system  by  the  passage  of  the  instrument. 
The  attention  drawn  to  this  subject  by  Sir  Andrew  Clark  cannot  fail  to  be 
productive  of  further  investigation  and  increased  knowledge  concerning  it, 
but  it  remains  to  be  seen  how  many  cases  will  be  left  to  be  included  under  the 
name  of  “catheter-fever”  after  the  elimination  of  chronic  septicEemia  and 
pyaemia,  and  of  those  oases  in  which  the  kidney  shall  have  been  proved  by 
microscopic  examination  to  be  afiected  by  chronic  or  snb-acute  interstitial 
inflammation  aggravated  by  the  reflex  irritation  of  the  passage  of  instruments. 
The  treatment  of  these  cases  must  consist  of  rest  in  bed,  bland  diet,  especially 
milk,  and  the  use  of  opium  in  moderate  doses. 
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Pyaemia  and  Septicaemia  in  Diseases  of  the  Urinary  Organs. — Tliose 
conditions  are  not  nncoininonly  the  cause  of  death  after  operations  on  the 
urinary  passages.  Their  general  symptoms  and  pathology  have  been  already 
fully  described  ; but  a few  words  on  the  peculiarities  they  frequently  manifest 
when  secondary  to  affections  of  the  urinary  organs  may  not  bo  out  of  place 
here. 

Pyj'^mia  may  assume  the  ordinary  rapid  course  of  embolic  pymmia,  Avith 
secondary  abscesses  in  the  viscera  ; but  this  is  not  of  very  frequent  occurrence. 
Should  it  occur,  softening  thrombi  will  usually  be  found  in  the  prostatic  plexus 
or  in  the  vesical  branches  of  the  internal  iliac  vein.  More  commonly  visceral 
abscesses  are  wanting,  the  secondary  seats  of  suppuration  being  most  frequently 
the  joints  and  subcutaneous  tissue.  In  such  cases  the  prognosis,  though  bad, 
is  not  hopeless.  The  disease  not  uncommonly  assumes  a chronic  form,  and 
the  patient  may  recover  after  long  suffering,  possibly,  Avith  one  or  more  joints 
stiffened. 

Septiemmia  may  appear  under  the  forms  of  septic  poisoning  and  septic 
infection.  Poisoning  from  the  absorption  of  the  chemical  products  of  putre- 
faction is  probably  the  immediate  cause  of  death  in  many  of  those  cases  in 
Avhich  the  bladder,  ureters,  and  pelves  of  the  kidneys  are  filled  Avitli  foul  de- 
composing urine  and  mucus.  Its  symptoms  present  nothing  peculiar.  Septic 
infection  may  be  assumed  to  be  the  cause  of  death  in  those  cases  in  Avhich 
there  is  febrile  disturbance  of  varying  severity,  preceded  or  not  by  a rigor,  and 
ending  in  death  from  exhaustion  in  a period  of  from  a few  days  to  a fortnight 
or  three  Aveeks,  and  in  Avhich  at  the  post-mortem  examination  a definite  source 
of  infection  can  be  found,  Avithout  the  presence  of  such  an  accumulation  of 
putrid  matter  in  the  urinary  tract  as  to  render  mere  septic  poisoning  probable, 
and  without  eA’ident  fatal  disease  of  the  kidney.  Such  cases  are  not  un- 
commonly met  Avith,  especially  after  operations  on  the  urethra,  and  less 
:fr'equently  after  those  affecting  the  bladder.  In  one  case  in  UniA^ersity 
' College  Hospital  the  source  of  infection  was  a slight  injury  fr’om  the  point  of  a 
catheter  to  a prominent  ridge  of  a fasciculated  bladder.  In  these  cases  the 
Avound  is  found  to  be  covered  Avith  an  adherent  grey  layer,  closely  resembling 
; the  false  membrane  of  diphtheria.  A section  carried  through  this,  and  the 
j parts  beneath,  sIioavs  that  the  membranous  layer  is  composed  of  a coagulated 
“fibrinous  exudation,  everywhere  crowded  with  micrococci.  The  submucous 
t tissue  and  the  parts  beyond,  show  the  ordinary  appearances  of  inflammation, 
and  in  many  cases  the  micrococci  can  be  recognized  invading  the  affected  tissues. 

: In  some  cases  further  investigation  shows  the  nearest  lymphatic  glands  to  be 
■ SAVollen,  and  micrococci  may  be  found  forming  colonies  in  their  substance. 
Under  these  circumstances  there  is  strong  reason  to  believe  that  the  diseased 
•spot  has  been  the  source  of  the  mischief,  and  that  some  infective  material 
t has  found  admission  from  it,  and  by  infecting  the  Avhole  system  has  been  the 
cause  of  death.  'J’he  relation  of  these  cases  to  the  chronic  form  of  pygemia 
is  A'eiy  close  ; possibljq  the  two  conditions  are  identical,  the  presence  or 
absence  of  secondary  abscess  being  merely  an  accidental  variation.  The  chief 
peculiarity  of  the  condition  i.s-  that,  although  there  seems  good  evidence  of 
a general  infective  proccs.s,  it  tends  to  run  a somewhat  chronic  course,  some- 
times histing  for  weeks  before  terminating  fatally,  and,  probably,  in  many 
cases  ending  in  recoA’cry. 
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SURGICAL  OPERATIONS  ON  THE  KIDNEY. 

Until  within  the  last  fifteen  years,  although  some  doubtful  cases  of 
removal  of  renal  calculi  by  operation  had  been  recorded,  but  few  affections  of 
the  kidney  were  considered  within  the  reach  of  surgical  interference.  Renal 
abscesses,  when  distinctly  pointing  in  the  loin  wore  opened,  and  calculi  had 
been  in  exceptional  cases  discharged  from  the  opening  then  made  ; but  until 
Simon  of  Heidelberg,  in  1869,  successfully  removed  the  kidney,  no  definite 
operations  were  systematically  undertaken  on  that  organ. 

At  the  present  time  the  following  distinct  operations  are  performed  on  the 
kidney.  1.  Exploration  by  acupuncture.  2.  Aspiration.  3.  Nephrotomy, 
or  incision  of  the  kidney.  4.  Nephro-lithotomy,  or  removal  of  a stone  from 
an  otherwise  healthy  kidney.  5.  Nephrectomy,  or  comjilete  removal  of  the 
kidney.  6.  Nephroraphy,  or  fixing  a movable  kidney  in  the  loin. 

The  various  morbid  conditions  for  which  these  operations  are  required  are 
fully  described  in  works  on  medicine  ; and  it  is  impossible  to  give  here  more 
than  the  briefest  possible  summary  of  the  chief  symptoms  of  each,  indicating  at 
the  same  time  the  operation  required  for  its  relief. 

Stone  in  the  Kidney. — Deposits  of  uric  acid  and  oxalate  of  lime 
frequently  take  place  in  the  kidney.  In  the  great  majority  of  cases  the 
calculous  matter  passes  down  into  the  bladder,  either  in  fine  particles,  when  it 
is  commonly  spoken  of  as  gravel,  or  in  larger  masses,  when  it  is  termed  a renal 
calculus.  The  passage  of  any  mass  of  snificient  size  to  offer  resistance  on 
its  way  down  is  accompanied  by  the  symptoms  of  renal  colic.  There  is  intense 
agonizing  pain  shooting  from  the  loin  downwards  to  the  groin,  and  usually 
into  the  spermatic  cord  and  testicle  of  the  same  side.  In  many  cases  it  radiates 
into  the  inner  side  of  the  upper  part  of  the  thigh  of  the  same  side.  There  is 
retraction  of  the  testicle,  and  sometimes  much  nausea  or  actual  vomiting  and 
faintness.  As  the  stone  enters  the  bladder  the  patient  experiences  sudden 
relief.  The  stone  may  be  passed  by  the  urethra,  often  with  considerable  pain 
and  irritation,  or  may  lodge  and  form  a vesical  calculus.  In  many  cases, 
perhaps,  after  many  stones  have  been  passed  at  different  times,. one  lodges 
permanently  in  the  kidney,  and  then  gives  rise  to  the  S}Tuptoms  of  stone  in 
the  kidney.  A renal  calculus  may  form  in  one  calyx,  and  be  permanently 
fixed  there,  or  it  may  be  situated  in  the  pelvis  and  send  branching  processes 
into  the  surrounding  calyces.  The  symptoms  of  renal  calculus  are  the  follow- 
ing. There  is  pain  usually  referred  to  the  loin,  but  occasionally  radiating 
downwards  in  the  line  of  the  ureter  or  to  the  testicle.  The  pain  is  sickening 
in  character  and  variable  in  intensity.  It  is  in  most  cases  distinctly  aggravated 
by  movement.  In  some  cases  walking  gives  most  uneasiness,  apparently  from 
the  movement  of  the  muscles  upon  which  the  kidney  lies.  In  other  cases 
walking  causes  but  little  pain,  while  jolting  of  any  kind  causes  intense  suffer- 
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ing.  In  other  cases  any  kind  of  movement  is  almost  nnhearable.  There  may 
be  acute  tenderness  on  pressure  over  the  affected  kidney  ; but  in  this  stage  of 
tlie  disease  no  enlargement  is  to  be  recognized.  Frecpiency  of  micturition 
may  or  may  not  be  present.  In  some  cases  it  forms  one  of  the  most  prominent 
symptoms,  so  much  so  that  the  case  may  be  mistaken  for  one  of  disease  of  the 
bladder.  The  urine  almost  always  contains  a trace  of  blood  to  be  recognized 
by  the  microscope,  and  occasional  attacks  of  profuse  htematuria  are  common, 
most  frequently  brought  on  by  violent  movement.  In  the  early  stages  pns  is 
absent,  or  only  a few  corpuscles  can  be  found.  Cubical  cells  are  said  to  occur 
similar  to  those  forming  the  superficial  layers  of  the  epithelium  lining  the  pelvis 
of  the  kidney,  but  these  are  not  sufficiently  definite  to  draw  any  conclusion 
from  them,  as  similar  cells  may  be  derived  from  other  parts  of  the  urinary 
tract. 
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Treatment. — During  the  descent  of  a renal  calculus,  which  always  occupies 
many  hours,  and  perhaps  some  days,  the  patient  should  have  full  doses  of 
opium  administered,  drink  bland  diluents  freely,  be  put  into  a Avarm  hip- 
' bath,  and  have  hot  fomentations  or  mustard  poultices  applied  to  the  loin  ; the 
' bowels  should  also  be  thoroughly  emptied  by  enemata.  It  is  AveU  to  bear  in 
mind,  that  a somewhat  similar  train  of  symptoms  to  that  induced  by  the  descent 
of  the  calculus,  may  be  excited  by  some  forms  of  irritation  or  flatulent  distension 
of  the  emeum  and  deseending  colon,  Avhich  will  require  appropriate  treatment. 

Should  the  stone  fail  to  descend  and  give  rise  to  the  train  of  symptoms 
just  described,  medical  treatment  may  be  of  much  use.  An  attempt  may  be 
made  to  dissolve  the  stone  by  the  administration  of  doses  of  potash  or  lithia 
• sufficient  to  keep  the  urine  persistently  alkaline.  At  the  same  time  the.  diet 
must  be  strictly  attended  to  on  the  principles  laid  doAAm  in  the  Chapter  on 
Urinary  Calculi.  The  patient  must  use  distilled  AA’ater  only  for  drinking 
{purposes.  By  this  treatment  the  stone  appears  in  some  cases  to  have 
ibeen  dissolved  sufficiently  to  allow  of  its  passage  by  the  ureter.  If  the 
{patient’s  circumstances  allow  of  it,  several  months’  rest  in  the  recumbent 
{position  may  be  tried,  as  under  this  treatment  the  calculus  becomes  encysted 
;and  fixed  in  one  calyx,  and  may  cease  to  cause  trouble.  If  these  means 
; fail,  the  question  arises  of  performing  the  operation  to  which  the  term  nephro- 
1 lithotomy  has  been  applied  by  Morris,  who  was  the  first  to  undertake  it. 
"Tliis  operation  differs  so  essentially  from  that  j)erformed  in  the  later  stages, 
tthat  it  AA'ell  merits  a distinctive  name.  It  must  not  be  assumed,  liOAveA*er, 
t that  every  case  of  renal  calculus  is  one  for  operation.  The  conditions  justifying 
-surgical  interference  are  the  following  : — 1.  The  disease  must  have  lasted 
sufficiently  long  to  make  it  certain  that  there  is  no  hope  of  natural  ciu’e  by 
•spontaneous  expulsion.  2.  The  inconvenience  caused  must  be  such  that  it 
.•seriously  interferes  Avith  the  patient’s  enjoyment  of  life.  3.  Medical  treatment 
; must  have  been  fairly  tried  and  have  failed.  4.  The  patient  must  not  be 
passing  gravel  habitually,  as  it  is  evident  that  under  these  conditions  a fresh 
stone  would  probably  form  in  the  injured  kidney  and  lodge  there  after  the 
operation,  o.  The  symptoms  must  be  distinctly  unilateral.  0.  The  patient 
: must  be  otherwise  in  good  health,  not  too  old,  and  especially  not  too  fat. 

Lastly,  if  in  spite  of  treatment  the  symptoms  of  irritation  of  the  pelvis  come 
on,  especially  a steadily  increasing  amount  of  pus  in  the  urine,  the  operation 
may  be  undertaken  in  the  hopes  of  saving  the  kidney  and  of  preventing  tlie 
occiurence  of  pyonephrosis,  lArovided  that  other  conditions  are  fiiAnurable. 
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Calculous  Pyelitis  forms  the  second  stage  of  stone  in  the  kidney.  In  it 
the  same  symptoms  as  above  described  persist,  but  tlie  pain  is  more  constant, 
though  often  less  acute.  Tliere  may  l)e  great  frequency  of  micturition.  The 
urine,  which  remains  acid,  contains  a gradually  increasing  amount  of  j)us, 
reaching  sometimes  to  many  ounces  daily.  If  the  several  quantities  of  urine 
])assed  during  the  day  be  collected,  it  may  be  found  that  the  pus  is  variable  in 
(juantity,  and  may  e^'on  disapjiear  for  a few  hours,  or  even  ‘days,  its  rea])pear- 
aiice  being  accompanied  by  some  relief  of  the  pains  in  the  loin.  Intermittent 
pus  in  acid  urine  may  be  regarded,  as  llayer  pointed  out,  as  undoubted  evidence 
of  pyelitis  affecting  one  kidney  only.  Before  long,  the  ureter  and  pelvis, 
partly  obstructed  by  the  stone,  become  insufHcient  to  drain  the  pus  away, 
and  distinct  and  often  very  great  enlargement  of  the  kidney  sets  in.  The 
swelling  assumes  the  ordinary  form  of  a renal  tumour,  to  be  subsequently 
described.  The  pelvis  becomes  dilated,  the  calyces  enlarged,  the  pyramids 
destroyed,  and  at  last  the  kidney  may  be  reduced  to  a multilocular  sac,  the 
walls  of  which  are  composed  of  the  thinned  cortex  surrounded  by  the  thickened 
capsule  and  the  indurated  perinephritic  fat.  Fluctuation  is  often  distinctly 
perceptible.  This  condition  is  termed  Pyonephrosis.  If  the  disease  be 
allowed  to  progress  unrestj’aiiied  by  treatment,  the  dilated  pelvis  or  the 
thickened  cortex  may  give  Avay,  and  a perinephritic  abscess  form.  The  pus 
then  gradually  points  towards  the  surface  in  the  loin,  but  before  doing  so  it 
may  extend  widely,  from  the  iliac  fossa  to  below  the  ribs.  In  other  cases 
rupture  into  the  colon  may  take  place. 

In  these  cases  medical  treatment  is  useless,  and  early  surgical  interference 
gives  the  only  ch^ince  of  cure.  Three  oj)erations  may  be  performed  ; aspha- 
tion,  nephrotomy,  and  nephrectomy.  Aspiration  is  seldom  of  any  use  in 
calculous  pyonephrosis,  except  as  a means  of  diagnosis,  the  needle  sometunes 
grating  against  the  stone  as  the  puncture  is  made.  It  may,  however,  be  ad- 
vantageous to  attempt  to  reduce  the  bulk  of  the  tumour  by  aspiration,  repeated 
at  short  intervals,  three  or  four  times  before  proceeding  to  neplu’otomy. 
Nephrotomy  is  the  operation  specially  indicated  in  these  cases.  Nephrectomy 
has  been  frequently  performed  for  calculous  i^yohephrosis,  but  the  general 
opinion  at  present  entertained  is  that  much  better  results  are  obtained 
by  nephrotomy  with  antiseptic  drainage,  followed  at  some  months’  interval 
by  nephrectomy  if  recovery  does  not  follow  the  simpler  operation.  The 
calculus  which  has  been  the  cause  of  the  mischief  is  removed  at  the  time  the 
nephrotomy  is  performed.  The  removal  of  a stone  from  what  must  be  regarded 
as  the  cavity  of  a large  abscess  is,  as  Morris  points  out,  a very  different  opera- 
tion from  nephro-lithotomy,  and  should  certainly  be  distinguished  by  another 
name,  otherwise  great  confusion  must  arise  in  our  statistical  records. 

Tubercular  or  Scrofulous  Kidney.— The  pathology  and  symptoms  of 
this  disease  are  fully  described  in  works  on  medicine.  It  Avill  be  sufficient  to 
allude  here  merely  to  those  points  that  have  a bearing  on  surgery. 

Tubercular  disease  of  the  kidney  is  indeed  of  considerable  interest  to  the 
Surgeon,  not  only  because  he  may  be  called  upon  to  perform  nephrotomy  or 
nephrectomy  for  this  cause,  but  because  in  a considerable  proportion  of  cases 
the  early  symptoms  are  referred  by  the  patient  to  the  lower  urinary  tract,  and 
may  closely  simulate  stone  and  various  other  vesical  affections,  iubercle  of 
the  kidney  may  form  merely  a part  of  general  tuberculosis,  but  in  these  cases 
the  infection  occurs  late  in  the  disease  and  gives  rise  to  no  sym]‘>toms. 
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Primary  tuberculosis  of  the  kidney  may  commence  in  that  organ,  and  1)C 
limited  to  it  for  some  time,  or  it  may  be  merely  a ])art  of  general  tubercular 
disease  of  the  genito-nrinary  tract.  AVlien  the  disease  begins  in  the  kidney, 
it  commences  by  the  formation  of  a caseating  centre  in  the  cortex.  This 
softens  and  gi-adnally  extends  till,  by  the  destruction  of  the  pyramid  corre- 
sponding to  the  affected  part,  it  reaches  the  pelvis,  and  the  products  of  the 
])roccss  mixed  with  pus  are  discharged  with  the  urine.  Several  such  centres 
in  various  stages  of  softening  and  disintegration  are  usually  met  with  in  the 
same  kidney.  The  mucous  membrane  of  the  pelvis  then  becomes  affected,  and 
the  disease  extends  to  the  bladder.  In  some  cases  the ' disease  follows  the 
revei'se  course,  commencing  in  the  prostate  or  bladder,  and  extending  upwards 
to  the  kidney.  It  frequently  happens  in  the  later  stages  that  the  ureter 
becomes  obliterated.  The  disease  then  follows  one  of  two  courses,  either  the 
chronic  suppuration  continues  and  the  remains  of  the  kidney  become  distended 
into  a huge  abscess  which  may  finally  point  in  the  loin  or  bm'st  into  the  gut, 
or  the  fluid  parts  of  the  pus  may  be  absorbed  and  the  residue  form  a thick 
putty-like  mass,  which  may  remain  unchanged  for  months  or  years.  The 
former  condition  must  necessarily  occur  if  any  secreting  substance  remains 
undestroyed  in  the  kidney.  The  i^ost-morimn  appearances  of  a kidney  in  the 
advanced  stages  are  the  folloAving  : — The  whole  kidney  is  gveatly  enlarged, 
often  to  five  or  six  times  its  natural  size.  The  perinephritic  fat  is  densely 
indurated  by  chronic  inflammation,  and  intimately  blended  Avith  the  capsule  ; 
the  capsule  is  thickened,  but  separates  with  moderate  ease  from  the  cortex  ; 
■ the  cortex  if  any  remains  is  thin  and  tough  ; the  pyramids  have  disappeared, 
the  pelvis  and  calyces  are  dilated,  and  the  Avhole  caAuty  is  filled  with  a 
thick  creamy  or  putty-like  mass  having  a sour  offensive  smell.  In  less 
adA'anced  cases  only  one  or  tAvo  pjTamids  Avith  the  corresponding  part  of  the 
cortex  may  be  affected.  Two  important  facts  Avith  regard  to  this  affection 
aare,  first,  that  in  the  gi’eat  majority  of  cases  both  kidneys  are  implicated, 
though  the  disease  is  always  more  advanced  in  one  than  in  the  other  ; and 
•secondly,  that  if  it  is  at  all  advanced,  the  morbid  condition  extends  a greater 
or  less  distance  down  the  ureter.  The  symptoms  may  in  the  early  stage  be 
refeiTed  chiefly  to  the  bladder  ; there  may  be  great  irritation  and  an  almost 
constant  desire  to  pass  water,  Avith  scalding  pain  during  the  act.  There  is 
it  the  same  time  pain  in  the  loin,  usually  dull  and  aching,  and  not  radiating 
1:0  the  testicle  or  groin.  It  may  be  increased  by  movement,  especially  of  the 
neighbouring  muscles.  When  both  kidneys  are  seriously  affected,  constant 
vomiting  may  fonn  a marked  feature  of  the  case.  The  urine  contains  j)us, 
)ften  in  considerable  amount  and  intermittent,  and  the  bacillus  of  tubercle 
■las  been  recognized  in  it,  and  the  diagnosis  thus  established.  Blood  may 
xjcur,  but  is  seldom  abundant,  and  often  completely  Avaiiting.  If  both 
vidneys  are  affected,  the  quantity  of  urine  gradually  diminishes,  and  the 
Amount  of  solids  excreted  l>econie8  less.  As  the  disease  advances,  the  enlarged 
<idney  becomes  clearly  perceptible,  ju’esenting  the  ordinary  signs  of  a renal 
Aimour.  A chronic  abscess  gradually  forms  in  the  loin  in  many  cases  ; 
general  tubercular  infection  takes  place,  and  the  patient  dies  of  exhaustion, 
riie  diagnosis  of  the  disease  is  often  extremely  difficult  until  the  enlarged 
•ddney  can  be  clearly  felt.  Repeated  vomiting,  progressive  emaciation,  the 
[lersistent  dull  character  of  the  pain,  the  comparative  absence  of  blood  in 
die  urine,  and  the  evidence  of  tubei'cle  elsewhere,  as  in  the  prostate  or  lungs. 
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are  the  chief  points  to  be  attended  to  ; l)nt  in  spite  of  every  care  these  cases 
cannot  always  be  distinguished  from  stone.  The  TreatmerU  is  a matter  of 
considerable  donbt.  When  abscess  forms,  early  nephrotomy  gives  great  relief, 
and  certainly  prolongs  life  ; but  should  nej^hrectomy  be  ever  performed  for  this 
disease  ? In  the  early  stages,  before  the  kidney  is  much  enlarged,  the  diagnosis 
is  so  uncertain,  even  alter  exctmination  by  an  exploratory  incision,  that  it 
could  scarcely  ever  be  justifiable  to  remove  the  organ.  In  the  later  stages, 
when  both  kidneys  are  afiected,  as  is  almost  invariably  the  case,  an  operation 
would  evidently  be  useless,  and  probably  fatal.  The  difficulties  of  the 
operation  are  also  very  great,  as  the  kidney  is  usually  firmly  adherent  to 
surrounding  parts.  On  the  whole,  it  seems  advisable  not  to  interfere  with 
these  cases  excej^t  by  nephrotomy. 

Pyonephrosis  from  other  causes  than  stone  or  tubercle  is  rare.  It  is 
occasionally  met  with  as  a sequel  to  gonorrhoea.  In  a case  of  this  kind  in 
University  College  Hospital  the  patient  was  completely  cured  by  two  aspira- 
tions, nearly  a pint  of  pus  being  removed  on  each  occasion.  He  died  some 
years  after,  and  the  kidney  was  found  to  be  reduced  to  a mere  shrivelled  mass 
of  fibrous  tissue. 

Hydronephrosis  may  be  congenital,  arising  from  a malformation  of  the 
ureter,  or  may  occur  as  the  result  of  partial  or  complete  obstruction  of  the 
ureter  by  an  impacted  calculus,  or  by  the  pressure  of  a tumour.  The  early 
stages  have  already  been  described  as  the  result  of  increased  urinary  tension  : 
in  exceptional  cases  only  does  the  dilatation  continue  to  increase  till  a large 
tumour  is  formed.  The  symptoms  are  those  of  a renal  tumour,  fluctuating 
distinctly  and  accompanied  by  little  pain  and  no  hEematuria.  The  diagnosis 
may  be  confirmed  by  aspiration  and  examination  of  the  fluid  withdrawn,  which 
will  be  found  to  contain  m’ea  and  uric  acid. 

Treatment. — Aspiration  can  evidently  be  only  of  temporary  service ; neplu’O- 
tomy  and  drainage  would  probably  be  followed  by  an  incm’able  urinary  fistula. 
Nephrectomy  by  the  abdominal  incision  has  been  practised  successfully,  but 
probably  the  best  treatment  would  be  antiseptic  drainage  and  subsequent 
lumbar  nephrectomy. 

Tumours  of  the  Kidney. — Single  cysts  are  not  uncommon  in  the  kidney, 
but  they  seldom  reach  such  a size  as  to  call  for  surgical  interference.  Hydatid 
cysts  are  occasionally  met  with  and  may  be  recognized  by  the  character  of 
the  fluid  drawn  off  by  the  aspirator.  The  disease  knovm  as  cystic  lcid7iey  is, 
however,  an  exception  to  this  rule.  In  this  disease  the  whole  organ  may  ■ 
be  converted  into  little  more  than  a mass  of  cysts,  _ varying  in  size  from 
a pea  to  an  orange.  The  kidney  may  thus  form  an  enormous  tumour, 
filling  a great  part  of  the  abdomen  and  extending  down  to  the  pelvis. 
It  is  not  uncommonly  double,  but  one  side  is  usually  more  affected  than 
the  other.  These  tumours  seem  to  cause  but  little  trouble  beyond  that 
arising  from  their  size,  and  are  often  discovered  only  on  the  post-mortem 
table. 

Carcinoma  and  Sarcoma  of  the  kidney  are  of  moderately  frequent  occur- 
rence. The  sarcomata  are  frequently  met  with  in  infants  and  young  children. 
They  are  usually  spindle-celled,  but  striated  muscular  fibre  has  been  met  with 
in  many  of  the  congenital  specimens.  Carcinoma  is  usually  soft  and  rapidly 
growing,  and  occurs  after  middle  life.  These  tumours  increase  quickly,  some- 
times with  little  pain,  in  others  with  constant  aching  and  nneasiness.  The 
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most  important  symptom  is  free  hmmaturia,  and  in  the  absence  of  this  we  are 
never  jiistitied  in  making;  a diagnosis  of  renal  cancer. 

Tlie  Diagnosis  of  Renal  Tumours  is  usually  not  accompanied  by  any 
great  ditticulty.  In  manipulative  examination  of  a kidney,  whether  healthy 
or  diseased,  the  patient  must  be  placed  on  his  back,  with  the  knees  drawn  up 
and  the  shouldei’s  supported.  The  Surgeon  then  places  one  hand  in  the  flank 
with  the  tips  of  the  fingers  immediately  outside  the  mass  of  the  erector  spinm 
just  below  the  last  rib,  and  pushes  firmly  forwards,  while  with  the  other 
hand  placed  flat  upon  the  abdomen  outside  the  edge  of  the  rectus,  he 
presses  backwards.  The  kidney  is  thus  grasped  between  the  two  hands,  and 
in  this  way  a healthy  kidney  can  usually  be  distinctly  felt,  and  in  a diseased 
organ  its  size  and  form  can  be  readily  judged  of.  It  is  more  difficult  to 
estimate  the  degree  of  mobility  in  this  way,  as  the  parts  to  which  the 
; kidney  adheres  in  this  region  are  themselves  movable.  A tubercular  or 
•calculous  kidney  which  is  really  adherent  to  a mass  of  indurated  fat  can 
often  be  moved  forwards  and  backwards  for  some  inches.  If  the  tumour  be 
.large  the  hand  must  next  be  passed  below  its  border  to  ascertain  by  the 
i.absence  of  a pedicle  passing  into  the  pelvis  that  it  is  not  ovarian.  When  the 
ttumour  is  of  such  size  that  this  cannot  be  done  errors  are  very  likely  to  occur, 
iiand  numerous  cases  are  on  record  in  which  the  most  accomplished  ovariotomists 
ihave  been  deceived,  the  nature  of  the  case  being  ascertained  only  after  open- 
iing  the  abdomen.  The  anterior  border  of  the  tumour  must  next  be  examined ; 
•.aU  renal  timioui*s  are  rounded  in  form  and  lobulation  is  common.  The  move- 
ment during  respiration  must  not  be  too  much  relied  upon  ; renal  tumours 
move  less  than  those  of  the  liver,  but  are  not  as  a rule  fixed.  The  outline  of 
the  tumour  must  next  be  ascertained  by  percussion ; it  -will  be  found  that  all 
rrenal  tumours  form  an  angle  with  the  costal  margin,  which  is  less  than  a 
right  angle.  The  reverse  is  the  case  with  splenic  tumours  and  some  of  those 
\}A  the  liver.  The  flank  will  be  found  to  be  persistently  dull  in  any  position  in 
hich  the  patient  may  be  placed.  The  most  characteristic  sign  is  the  presence 
of  the  colon  crossing  the  tumour.  This  may  sometimes  be  recognized  by 
nanipulation,  and  after  watching  the  case  for  a few  days  and  examining 
.■epeatedly  so  as  to  hit  upon  a time  when  the  colon  contains  flatus,  a line  of 
•esonance  will  often  be  found  passing  across  the  dull  mass  of  the  tumour. 
:'A  retroperitoneal  sarcoma  close  to  the  kidney  may  not  only  closely  resemble  a 
enal  tumour,  but  may  be  indistinguishable  from  it.  In  these  cases  the 
presence  of  a rapidly-growing  soft  tumour  in  the  renal  region  without  hmma- 
uria  would  lead  to  a suspicion  that  it  did  not  implicate  the  kidney. 

The  presence  of  a renal  tumour  having  been  made  out,  it  remains  to  deter- 
nine  its  nature.  When  fluctuation  is  distinctly  present  it  is  probably  either 
lydronephrosis,  pyonephrosis  or  a cystic  kidney.  A very  soft  sarcoma  may, 
lowever,  yield  a sense  of  elasticity  or  even  of  fluctuation.  The  diagnosis  is 
K38t  effected  by  aspiration,  during  which  the  diagnosis  may  be  still  further 
1!  leared  up  by  the  needle  impinging  on  a calculus. 

If  it  be  pyonephrosis,  the  pus  has  usually  a peculiar  sickly  smell,  especially 
■ it  be  tubercular.  In  calculous  pyelitis  it  is  sometimes  offensive  from  de- 
omposition  which  has  spread  up  from  the  bladder.  This  is  far  less  common 
:i  tubercular  pyelitis.  All  renal  abscesses  may  acquire  a ftccal  smell  when 
hey  approach  very  near  to  the  colon. 

The  lobulated  form  and  great  size  of  the  cystic  kidney  and  the  absence  of 
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Iia3matm-in  Avonld  ]-»robal)ly  serve  to  indicate  its  nature.  Profuse  hfematiiria 
following-  the  examination  is  suggestive  of  malignant  disease.  In  some  cases 
of  large  accimmlations  of  calculi  grating  lias  been  felt  during  inanijmla- 
tion.  The  above  taken  in  connection  with  the  symptoms  already  described 
will  usually  enable  the  Surgeon  to  determine  the  nature  of  a renal  tumour 
with  sufficient  accuracy. 

The  Treatment  of  Carcinoma  or  Sarcoma  is  necessarily  limited  to 
nephrectomy.  This  has  been  done  both  through  the  loin  and  by  the  abdo- 
men. If  the  tumour  exceed  a moderate  size  the  latter  is  the  only  possible 
method.  In  smaller  tumours  the  lumbar  operation  is  practicable  and  has  so 
far  yielded  the  best  results.  The  operation  is  not  to  be  lightly  undertaken. 
The  disease  is  not  usually  a very  painful  one,  and  for  that  reason  the  cases  of 
it  are  seldom  seen  till  the  tumour  is  of  considerable  size.  The  immediate 
mortality  is  great  and  the  prospect  of  permanent  cure  very  small.  If  the 
disease  be  detected  sufficiently  early  the  operation  might,  however,  give  the 
patient  a chance  of  prolongation  of  life  if  not  of  cure. 

Fistulous  Communications  between  the  ureter  and  the  uterus  or  vagina 
are  occasionally  met  with  as  the  result  of  injury  during  labour  or  during 
ovariotomy.  In  these  cases  the  kidney  being  healthy  may  be  very  safely 
excised  by  the  lumbar  incision. 

Floating  Kidney. — Three  degrees  of  abnormal  mobility  of  the  kidney  are 
met  with.  In  the  slightest  form  the  organ  can  be  moved  upwards  and  downwards 
for  about  an  inch  beneath  the  peritoneum  ; this  is  very  common.  A further 
degree  of  movement  in  the  same  direction  beneath  the  peritonemn  is  met  with 
in  rare  cases,  and  still  more  rarely  the  peritoneum  completely  sun-ouuds  the 
gland,  forming  a meso-nephron.  The  first  is  recognized  only  by  careful 
examination  ; the  two  more  extreme  degi’ees  may  give  rise  to  constant  and 
severe  pain  of  a sickening  character,  occasionally  accompanied  by  h^ematuria, 
which  can  sometimes  be  induced  by  handling.  These  conditions  were  formerly 
treated  by  the  application  of  a padded  elastic  belt,  and  although  this  is  seldom 
efficient  it  should  always  be  tried  before  suggesting  other  means.  If  it  fails 
and  the  patient’s  life  is  scarcely  endurable  from  the  pain  in  the  displaced 
kidney,  operative  interference  becomes  justifiable.  Nephrectomy  has  been 
repeatedly  performed  for  this  condition,  but  it  is  a severe  measure  in  a disease 
not  attended  by  any  danger  to  life  ; lately,  however,  Hahn  of  Berlin  has 
suggested  a simpler  proceeding,  which  has  been  successfully  earned  out  in 
several  cases  and  to  which  he  has  given  the  name  of  nephro-raphy.  It 
consists  merely  in  exposing  the  kidney  by  the  method  to  be  presently 
described,  and  sewing  the  perinephritic  areolar  tissue  to  the  margin  of  the 
wound,  leaving  it  subsequently  to  heal  by  granulation.  The  operation  is 
almost  free  from  danger,  and  should  be  certainly  preferred,  if  any  such  pro- 
ceeding is  necessary,  to  one  so  dangerous  as  nephrectomy. 

OPEBATIONS  ON  THE  KIDNEY. 

Exploration  of  the  Kidney.— If  the  symptoms  of  renal  calculus  are  well 
marked  before  proceeding  to  any  more  severe  measure  the  kidnej 
explored,  as  suggested  by  A.  E.  Barker,  by  means  of  the  aspirator,  a long  ne 
needle  being  used.  This  is  preferable  to  making  use  of  an  acupuncture 
as  the  escape  of  urine  show-s  that  the  instrument  has  reached  the  pehis.  e 
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hilus  of  the  kidney  is  situated  about  two  inches  from  the  middle  line  and 
opposite  the  first  lumbar  spine.  If  the  needle  be  introduced  immediately 
external  to  the  erector  spime  at  this  level,  and  passed  almost  directly  forwards 
it  will  probably  enter  the  pch'is.  ExiDerience,  however,  has  shown  that  , 
owin^  to  the  thickness  of  the  soft  parts  covering’  the  kidney,  the  exploration 
carried  out  by  this  metiiod  must  necessarily  be  very  imperfect,  and  cannot  be 
considered  conclusive  if  yielding’  negative  results.  The  only  thorough  method 
of  exploration  is  to  fully  expose  the  kidney  before  using  the  needle. 

Aspiration  of  the  Kidney. — This  operation  is  performed  in  the  same 
way  as  in  other  parts.  A good-sized  needle  should  be  used  if  pus  is  expected 
[[  CO  be  present,  as  it  is  often  too  thick  to  pass  through  a fine  tube.  The  spot 
^iMelected  must  vary  with  the  case,  but  care  should  be  taken  to  avoid  any  risk 
g[i-of  puncturing  either  the  colon  or  peritoneum.  In  all  enlargements  of  the 
illi  .kidney  these  are  carried  forwards.  If,  therefore,  the  normal  line  of  the  colon, 
l^jiihat  is  to  say  a line  drawn  vertically  upwards  from  midway  between  the 
]|Uuterior  and  posterior  superior  iliac  spines,  be  taken,  the  needle  is  certain  to 
^)pass  behind  the  gut  if  there  be  any  distinct  enlargement  of  the  kidney.  If  any 
Ijipart  of  the  tumour  be  particularly  prominent  this  may  be  punctured,  but  if 
lit  be  in  front  of  the  line  just  mentioned  a careful  examination  for  the  colon 
loy  palpation  and  percussion  should  be  made.  Aspiration,  if  carefully  per- 
i formed  with  a clean  instrument,  is  perfectly  free  from  danger. 

Examination  of  the  Kidney  through  an  Open  Wound,  and  Nephro- 
Mithotomy. — Three  incisions  have  been  recommended  for  exposing  the  kidney 
n the  loin  : a vertical  incision  immediately  external  to  the  edge  of  the  quad- 
.•atus  lumborum,  a long  oblique,  and  a transverse,  or  nearly  transverse,  incision. 
Of  these  the  last  is  preferable,  as  being  accompanied  by  less  hmmorrhage,  and 
snore  fully  exposing  the  kidney.  It  is  best  made  slightly  obliquely,  commencing 
f(]|  ramediately  below  the  free  extremity  of  the  last  rib,  and  passing  backwards  to 
;he  edge  of  the  erector  spinse.  It  must  not  be  made  parallel  to  the  rib,  but 
slightly  less  obli(|uely,  so  that  its  posterior  end  is  from  three-quarters  of  an  inch 
^ 0 an  inch  below  the  rib.  This  is  necessary  to  avoid  the  risk  of  wounding  the 
I \)leura,  which  often  extends  below  the  last  rib  posteriorly  for  from  half  to 
i.hree-quarters  of  an  inch.  This  incision  may  be  enlarged  forwards  if  neces- 
sary, care  being  taken  to  avoid  wounding  the  peritoneum  ; but  should  more 
.'oom  be  required  for  any  pm’pose,  it  is  best  obtained  by  cutting  from  the  first 
ncision  downwards  towards  the  crest  of  the  ilium,  parallel  to  the  outer  border  of 
i he  quadratus  lumborum.  The  position  of  the  patient  and  early  stages  of  the 
operation  are  the  same  as  those  of  colotoniy,  e.xcept  that  the  incision  is  placed 
ligher  up,  and  for  the  anatomy  of  the  parts  cut  through  the  reader  is  referred 
■ ,o  the  description  of  that  operation  (p.  847).  The  fat  about  the  kiclney  being 
•cached,  the  wound  must  be  held  forcibly  open  by  copper  spatuke,  while  an 
issistant  pushes  the  kidney  towards  the  wound  by  pressing  on  the  abdomen. 
The  fat  is  then  torn  through  with  fingers  or  forceps,  keeping  to  the  back  part 
:>f  the  wound  over  the  quadratus.  If  the  fat  is  much  indurated  by  chronic 
^)cri- nephritis,  amsiderable  difficulty  may  be  found  in  exposing  the  capsule  of 
' he  kidney,  but  in  a case  adapted  to  nephro-lithotomy,  in  which  the  kidney  is 
lealthy,  no  difficulty  is  found  in  so  doing.  The  sense  of  resistance  ottered 
I jy  the  solid  mass  of  the  kidney  will  serve  as  a guide  to  the  direction  in  which  it  is 
0 be  sought.  This  part  of  the  o[)eration  is  accompanied  by  scarcely  any  or  no 
drf  deeding.  The  kidney,  being  exposed  fully,  should  now  be  methodically  punc- 
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tiired  with  a smooth  round  'needle.  A common  darning-needle  held  in  a paii- 
of  torsion-forcei)s  answers  the  jmrpose  admirably.  A piece  of  carbolized  silk  may 
he  passed  throngli  the  eye  and  tied  round  the  forceps  to  prevent  the  needle  from 
accidentally  slipping-  out.  If,  after  a methodical  examination  carried  out  over 
the  Avhole  kidney,  nothing-  is  felt,' the  forefingers  may  be  passed  before  and  behind 
it,  and  the  kidney  pressed  between  them  and  the  pelvis  examined.  Even  after 
all  this,  experience  has  shown  that  a stone  two-thirds  of  an  inch  in  diameter 
may  escape  detection.  If  the  patient’s  sufferings  have  been  very  great,  and 
more  especially  if  there  is  an  increasing  discharge  of  pus,  it  may  be  justifiable 
to  cut  through  the  cortex  and  explore  the  pelvis  with  the  finger,  as  even  when 
no  stone  was  present  this  proceeding  has  been  known  in  several  cases  to  give 
great  relief. 

If  a stone  be  felt,  a scalpel  may  be  passed  down  to  it,  guided  by  the  needle. 
x\s  the  scalpel  is  withdra^^nl,  a profuse  gush  of  blood  may  follow,  Avhich  is  at 
first  very  alarming,  but  the  pressure  of  a sponge  for  a few  minutes  aiTests  it. 
A pair  of  poly[3us-forceps  may  then  be  passed  in,  and  the  wound  enlarged 
by  opening  the  blades.  This  is  accompanied  by  scarcely  any  bleeding.  The 
finger  may  then  be  inserted,  and  the  stone  perhaps  hooked  out  by  it ; but  if 
this  cannot  be  done,  a pair  of  forceps  must  be  applied,  guided  by  the  finger. 
It  is  better  in  all  cases  to  cut  through  the  cortex,  and  not  to  try  to  open  the 
pelvis.  Wounds  of  the  kidney-substance  heal  readily,  but  those  of  the  pehis 
are  apt  to  leave  a fistula.  The.  stone  having  been  removed,  and  all  bleeding 
arrested  by  temporary  pressure  on  the  kidney  with  a sponge,  the  external- 
wound  may  be  closed  by  sutures,  leaving  an  opening  at  its  middle  for  a large 
drainage-tube.  The  urine  will  probably  flow  from  the  wound  for  some  weeks, 
but  in  several  of  the  recorded  cases  rapid  healing  has  taken  place.  The  most, 
extraordinary  is  that  recorded  by  Bennett  May,  in  which  he  removed  a 
stone  weighing  one  ounce,  and  of  extremely  irregular  form,  the  wound 
completely  healing  in  five  weeks.  The  dressing  should  be  strictly  antiseptic, 
and  while  the  urine  is  escaping  it  must  be  changed  twice  a day.  Morris 
recommends  finely-powdered  German  moss-peat  as  the  best  absorbent  material 
to  place  beneath  the  patient  outside  the  dressing.  The  operation  of  removal 
of  a stone  from  a healthy  kidney  has  not  been  very  frequently  performed,  but 
so  far  has  been  uniformly  successful. 

Nephrotomy. — This  consists  merely  in  making  an  incision  into  a kidney 
distended  with  pus.  The  incision  must  be  in  the  same  position  as  that  just 
described,  but  need  not  be  so  extensive,  as  no  exploration  of  the  surface  of  the 
kidney  is  required.  The  surface  of  the  enlarged  kidney  being  exposed,  it  must 
be  punctured  by  a broad-bladed  scalpel,  and  the  finger  inserted  at  the  puncture 
before  the  pus  escapes.  In  this  way  the  dilated  calyces  are  easily  examined, 
and  should  a stone  be  present  it  may  be  removed.  After  the  operation  a large 
drainage-tube  is  inserted,  reaching  well  into  the  pelvis  of  the  kidney  ; this 
must  be  gradually  shortened  as  the  cavity  closes.  The  dressings  should  be 
antiseptic  throughout.  Nephrotomy  for  calculous  pyelitis  is  often  successful : 
for  tubercular  pyelitis  scarcely  ever  so,  although  it  gives  relief  and  prolongs 
life.  If  a sinus  remains,  the  drain  from  which  is  exhausting  to  the  patient, 
the  question  of  lumbar  nephrectomy  must  be  considered.  The  operation,  far 
from  being  increased  in  difficulty,  is  actually  facilitated  by  the  previous 
drainage. 

Nephrectomy. — By  nephrectomy  is  meant  the  complete  extirpation  of  the 
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^kidney,  an  operation  that  a few  years  since  would  have  been  considered  as 
.insound  in  physiological  principle  as  impracticable  to  surgical  art. 

Before  proceeding  to  the  removal  of  the  kidney,  it  becomes  necessary  for 
die  Surgeon  to  ascertain  that  a person  could  not  only  live,  but  that  the  health 
night  be  maintained  after  the  removal  of  so  very  important  an  eliminatory 
organ.  That  this  can  be  has  been  proved  by  the  result  of  injury,  by  pathological 
•esearch,  and  by  physiological  experiment. 

There  are  cases  on  record  in  which,  in  consequence  of  a deep  stab  or  slashing 
jut  in  the  loin,  one  kidney  has  been  wounded  and  forced  out  of  the  wound, 
vhence  it  has  been  removed  after  ligature  of  its  pedicle,  the  patients  making 
■,  good  recovery.  Then,  again,  it  has  long  been  known  to  pathologists  that  a 
.»ei-son  may  live  with  one  kidney  practically  useless,  either  blocked  by 
“.talculus,  destroyed  by  suppuration,  or  converted  into  a mere  sac  in  hydro- 
ephrosis.  Simon,  of  Heidelberg,  proved  by  numerous  experiments  on  dogs 
,hat  one  kidney  might  be  extirpated  without  danger  of  nrmmia,  and  that 
he  animal  not  only  recovered,  but  enjoyed  perfect  health  afterwards. 

The  ground  having  thus  been  cleared,  and  the  fact  having  been  proved  by 
he  combined  e^idence  of  obseiwation  as  to  the  result  of  injury,  of  the  effect 
f pathological  changes,  and  by  experimental  investigations,  Gustav  Simon 
'/as  encouraged  to  imdertake  the  operation  for  the  extirpation  of  one  kidney, 
.liis  he  did  in  1809,  in  the  case  of  a woman  who,  having  had  the  ureter  cut 
cross  in  the  operation  of  ovariotomy,  was  left  with  a urinary  fistula  otherwise 
ncurable.  The  kidney,  which  was  healthy,  was  removed  by  a lumbar  incision, 
."he  patient  made  a good  recovery,  the  fistula  being  cured.  Seven  years  after 
he  operation  she  was  in  perfect  health.  Since  this  time  the  ojDeration  has 
f ecome  an  established  one  in  surgery,  and  has  frequently  been  performed. 

The  conditions  under  Avhich  nephrectomy  is  undertaken  have  been  already 
leescribed.  It  must  always  be  borne  in  mind  that  the  gravity  of  the  operation 
; such  that  it  should  never  be  performed  except  for  conditions  thi-eatening 
life.  In  all  cases,  before  undertalring  this  operation,  the  condition  of  the  other 
i idney  must  be  ascertained  if  possible.  Various  means  have  been  suggested 
or  doing  this.  Catheterism  of  the  ureter,  even  in  the  female,  cannot  be 
irried  out  with  sufficient  certainty  to  be  of  any  use.  R.  Davy  has  proposed 
'ressure  on  the  ureter  leading  from  the  diseased  kidney  by  means  of  the 
:ime  lever  that  he  employs  in  compression  of  the  iliac.  It  remains  to  be  seen 
i hether  this  is  practicable.  At  present  no  means  of  cutting  off  the  flow  of 
fine  from  one  kidney  while  examining  that  from  the  other  can  be  said  to  be 
ractically  efficient.  The  sound  kidney  must  be  examined  by  manipulation 
»r  enlargement  or  tenderness.  Severe  vomiting  should  always  lead  to  a grave 
ispicion  of  double  disease.  A marked  deficiency  in  the  quantity  of  urine 
ccreted,  or  in  the  solids  eliminated  by  the  kidneys,  is  also  a grave  sign.  In 
oerating  by  the  abdominal  incision,  the  other  kidney  may  be  felt  for  from 
ithin  the  abdomen.  In  spite  of  all  precautions,  however,  the  only  working 
idney  has  been  removed  more  than  once. 

The  operation  may  be  peifiormcd  by  the  lumbar  or  the  aMomiml  incision.  If 
le  lumbar  method  be  adopted  the  transverse  incision,  with  the  vertical  exten- 
■un  carried  from  it  to  the  crest  of  the  ilium  is  the  best,  as  giving  most  room. 
*he  early  steps  of  the  operation  arc  the  same  as  in  nephro-lithotomy.  When 
■le  capsule  is  reached  this  must  be  opened  in  cases  of  pyelitis,  in  other  cases 
should  be  preserved  uninjured  if  possible.  The  kidney  is  then  carefully 
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cmicleated  Avith  tlie  fingers  of  one  liantl  till  it  remains  attached  merely  by  its 
pedicle.  In  doing  this  care  must  be  taken  to  keep  close  to  the  gland  lest  the 
peritoneum  or  colon  be  torn.  The  tumour  may  now  be  draAvn  forwards  in  the 
Avonnd,  and  if  the  ureter  can  be  isolated,  this  should  be  done  and  a double 
ligature  passed  round  it.  It  may  then  be  divided  betweeu  the  ligatures,  its 
end  being  touched  as  it  is  cut  Avith  a solution  of  chloride  of  zinc  lest  septic 
matter  pass  from  it  into  the  Avound.  In  cases  of  pyonephrosis  it  is  usually 
inp^ossible  to  separate  the  ureter  from  the  rest  of  the  pedicle.  A strong  car- 
bolizcd  silk  ligature  is  uoav  passed  through  the  pedicle,  and  it  is  tied  in  two 
pieces.  If  this  be  done  carefully  Avith  a blunt  aneurism-needle  there  is  no 
fear  of  puncturing  the  renal  vein.  The  pedicle  at  this  stage  must  not  be 
dragged  on  too  forcibly,  first,  for  fear  of  tearing  it,  and  secondly,  lest  on  the 
right  side  the  ligature  be  applied  too  close  to  the  vena  cava.  The  pedicle 
having  been  securely  tied,  the  kidney  is  cut  off  Avith  a pair  of  scissors,  not  too 
close  to  the  ligature.  All  bleeding  having  been  arrested,  the  ligatures  are  cut 
short  and  the  Avound  is  closed,  a large  drainage-tube  being  inserted,  and  the 
case  treated  as  an  ordinary  wound  in  any  other  part  of  the  body  by  some  form 
of  antiseptic  dressing.  The  chief  dangers  during  the  operation  are  hmmor-  ^ 
rhage  from  the  substance  of  the  kidney  in  the  case  of  a tumour,  Avound  of  the 
peritoneum,  and  wound  of  the  colon  in  cases  of  pyonephrosis.  These  are 
avoided  by  keeping  outside  the  capsule  m the  former  case,  and  inside  in  the 
latter.  The  shock  of  the  operation  is  great  and  often  directly  fatal.  ■ 

Abdominal  Nephrectomy  is  performed  with  all  the  precautions  already  H 
laid  doAvn  as  being  necessary  in  abdominal  operations  (p.  756).  The  incision  fl 
noAV  adopted  in  all  cases  is  that  recommended  by  Langenbeck  in  the  linea  ■ 
semilunaris.  It  has  the  great  advantage  over  the  median  section  of  more  H 
directly  exposing  the  pedicle,  and  of  enabling  the  intestines  to  be  held  more  ■ 
readily  on  one  side  during  the  operation.  When  the  surface  of  the  tmnour  is  I 
exposed,  the  peritoneum  external  to  the  colon  must  be  carefully  divided,  all  I 
bleeding  being  immediately  arrested  by  forci-pressure  forceps.  The  pedicle  is  I 
then  carefully  exposed  and  the  vessels  ligatured,  either  separately  or  in  the  I 
same  way  as  in  the  lumbar  operation.  The  ureter  is  then  divided  between  two  I 
ligatures,  care  being  taken  that  while  so  doing  none  of  its  contents  pass  into  I 
the  abdominal  cavity.  The  divided  ends  must  be  immediately  disinfected  with  I 
chloride  of  zinc  (40  gr.  to  3).).  The  enucleation  of  the  tumour  can  then  be  U 
completed.  Banvell  has  recommended  that  an  aperture  for  the  drainage  tube  ■ 
should  be  now  made  in  the  loin,  and  in  cases  in  which  the  raw  surface  left  D 
after  the  removal  of  the  tumour  is  very  large  it  would  undoubtedly  be  a wise  i| 
precaution.  The  wound  is  closed  in  the  ordinary  way.  The  operation  should  ■ 
be  performed  with  all  antiseptic  precautions.  ffl 

In  the  after-treatment  of  nephrectomy  the  patient  must  be  covered  up  as  j| 
warmly  as  possible  to  promote  the  action  of  the  skin.  Vomiting  is  almost  H 
always  a troublesome  symptom,  and  must  be  relieA’ed  by  ice.  Opium  must  be  B 
used  sparingly,  as  the  opposite  kidney  often  becomes  congested  and  someAvhat  B 
disturbed  in  its  functions  for  a fcAV  days.  1 B 

The  results  of  Nephrectomy  were  at  first  very  discouraging,  for  out  of  theH 
first  12  cases  in  Avhich  the  operation  Avas  done  but  2 recoA'ered.  But  increjisedll 
experience  in  the  operation,  a more  just  appreciation  of  its  difficulties,  and, II 
above  all,  the  great  advances  in  abdominal  surgery  generally,  have  during  thcli 
last  ten  years  turned  the  balance  in  favour  of  the  operation,  so  that  thell 


RESULTS  OF  NEPHRECTOMY. 


929 


•ecoveries  now  exceed  the  deaths.  For  from  the  statistics  of  1 OU  cases  of 
I'lephrectomy  collected  by  Dr.  Harris  of  Philadelphia,  all  that  have  been  pnb- 
ished  up  to  JMay,  1882,  there  were  40  recoveries  against  4b  deaths,  the 
'emaining  0 being  still  under  treatment. 

Dr.  Harris  states  that  10  floating  kidneys  have  been  removed  by  nephrec- 
•omy  with  10  recoveries.  Two  wei’e  by  the  lumbar  method,  14  by  abdominal 
ection.  The  2 lumbar  cases  recovered  ; of  the  14  abdominal,  G died.  Of 
- 8 cases  of  malignant  disease  0 died.  The  remaining  cases  were  as  follows  : — 
. jarge  cysts,  4 died,  1 recovered.  Hydronephrosis,  4 died,  4 recovered, 
’alculous  hydronephrosis,  2 died,  2 recovered.  Hydronephrosis,  with  sarcoma, 
died.  Pyonephrosis,  3 died,  (!  recovered.  Calculous  pyonephrosis,  2 died, 
.‘alculous  pyelitis,  3 died,  1 recovered.  Urethral  fistula,  1 died,  G recovered. 

' hiberculosis,  2 died,  2 recovered.  Of  96  cases  in  which  site  of  incision  is 
iientioned,  4G  were  abdominal  operations,  with  23  deaths  and  23  recoveries, 
-mnbar,  19  deaths,  27  recoveries,  with  4 under  treatment. 
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URINARY  CALCULUS  AND  LITHOTOMY. 


URINARY  D3POSITS  AND  CALCULI. 

The  urine  is  liable  to  deposit  Yarions  solid  matters,  Avhioh  Avheii  impalpable 
are  termed  Sediments ; Avhen  in  fine  gritty  particles,  Gravel ; and  Avhcii 
forming  a larger  concrete  mass,  Calculus  or  Stone.  These  deposits  may  be  the 
result  of  constitutional  abnormality,  and  the  conditions  gHing  rise  to  them  are 
then  sometimes  termed  a Diathesis.  Much  importance  was  formerly  ascribed 
to  these  so-called  diatheses,  as  it  was  believed  that  there  was  some  definite 
constitutional  condition  corresponding  to  each  form  of  urinary  deposit ; but 
this  view  can  no  longer  be  maintained. 

Uric  or  Lithic  Acid  Deposits. — These  occur  in  two  fonns,  as  free  uric 
acid  and  as  urates.  Free  uric  acid,  in  the  form  of  crystals,  is  never  met 
Avith  in  healthy  urine.  When  it  forms  a deposit  it  apjDears  as  small  red 
grains  Avhich  may  be  compared  in  general  appearance  to  cayenne  pepper. 
Under  the  microscope  it  is  found  to  be  crystalline.  The  fonn  of  the 


crystals  varies  considerably  ; most  commonly  they  appear  as  smooth,  trans- 
parent, rhomboidal  plates,  mixed  Avith  Avhich  may  be  diamond-shaj)ed,  prismatic, 
or  needle-shaped  crystals.  Occasionally  they  are  barrel-shaped  (Fig.  824). 
As  a rule  they  are  darkly  stained  with  urinary  pigment  and  present  a reddish 
colour,  but  the  tint  varies  greatly  in  difierent  cases.  The  crystals  are  readily 
soluble  in  dilute  solutions  of  potash  or  soda. 

Urates  form  the  common  pale  yelloAv  or  reddish-yelloAV  deposit  AA'hich  is  so 
frequently  observed  to  form  as  urine  cools  after  being  passed.  This  deposit, 
often  termed  Jateritious,  is  amorphous,  and  has  no  very  definite  chemical  com- 
position, consisting  of  uric  acid,  combiued  with  soda,  potash,  and  ammonia  in 
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mao-iicsia.  The  depth  of  colour 
pioportioiial  to  the  amoimt  of  pigment  in  the  urine. 

occaL^*^t^HHv  8^‘0>  in  the  form  of  spiked  globular  masses,  is 

. I m-atoi  nt  ?.  r ?"■'  amorphous  urates.  The  amorphous 

i urine  ir  ^ 1 recognized  clinically  by  their  completely  dissolving  when  the 

together.  uncommonly  found 

Uric  acid  is  one  of  the  products  formed  in  the  elimination  of  refuse 

^ process  of  oxidiition  it  becomes  converted  into  urea  and  carbonic  acid  the 
-oinier  being  eliminated  with  the  urine  and  the  latter  by  the  luno-g  Such 
sj  -iric  acid  as  remains  unoxidized  is  excreted  in  the  foiW  urates  in  such 
4 juantity  as  is  under  normal  conditions,  readily  soluble  in  the  urine 

I ion  ThTflf-''''  is  therefore  due  to  imperfect  oxida- 

nnfi  c^eficiency  of  oxygen  may  be  absolute,  as  when  the  patient  is 

^ i l-veiiWated  rooms,  and  takes  insufficient  exercise  in  the 

. _^pen  ail,  or  A\hen  he  suffers  from  some  disease  interfering  with  respiration 
>s  phthisis  or  emiibvRpmn 


. phtMsia  or  emphysema,  m-  when,  from  th:  d^rn^o^d 

■I  onrlitf”  necessary  quantity.  In  all  these 

,;|mndit  ous  copious  deposits  of  lithates  are  habitually  met  with  In  other 

■mses  Hie  supply  of  o.^ygen  is  normal  in  amount,  but  the  I use  moto 

. be  o.rid,zed  are  excessire.  This  may  arise  ft-om  an  excessive  sCiv  of 

eheve  that  the  carbo-hydrates,  starch,  sugar,  &c„  and  alcohol  exert  a sort  of 
reference  claim  on  the  oxygen,  and  if  sullied  in  excessive  Ian  ^ 
insufficient  amount  for  the  perfect  oxidation  of  the  refee  nitiZe^e 
ibstances  arising  from  the  natural  waste  of  the  body.  These  deposfts  are 
lerefore  commonly  met  with  in  indiriduals  of  a robust  habit  of  body  mh 
■ d appearance  who  have  lived  too  well.  Copious  deposits  of  urates  occur 
mall  febrile  conditions  which  are  invai-iably  associated  with  an  increased 

— eS 

"■“  '=>early  demonstrated  by  Garrod  is 
. tesciitial  feature  of  gout.  In  this  disease  deposits  of  uric  acid  either ’as 

hate  , or  as  pure  uric  acid,  ai-e  always  met  within  the  urine  • and  the llL 
posits  in  joints  and  other  structures  are  composed  of  urate  o’f  soda  ° ^ 

Gnc  acid  is  frequently  met  with  in  unhealthy  children  of  the  noo’r  and  less 

“S' “Si;  S“" ■"  ~ .“-'s 

Tr  of  litliates  on  the  cooling  of  the 

■4iffition  “■'If  111*11 

UUciih. — The  calculi  containing  uric  acid  are  of  two  l-i’nric 
1 d and  the  urate  of  ammonia.  Uric  acW  n the  Lrof 

ni  it  is  usually  of  regular  form,  oval,  somewhat  eonq,™strand  tSe ‘l* 

'n  tint  V-^  ^‘^fninatccl,  and  to  present  various  sliades  of  light  brown  or 
ich  it  is  j yo  occiwionally  met  with  in  its  structure,  the  orimn  of 
difficult  to  exiilam,  and  in  rare  cases  the  whole  stone  ha?  been 
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known  to  break  np  spontaneously  into  small  fragments.  The  urate  of  ammonia 
calculus  is  of  very  rare  occurreuoe  ; it  occurs  chiefly  in  children,  is  coiuposed 
of  concentric  rings,  has  a fine  earthy  appearance,  and  is  clay-coloured. 
The  uric  acid  calculus  may  be  distinguished  from  the  urate  of  ammonia  by 
heating  a fragment  in  solution  of  caustic  potash  : both  dissolve,  but  the  urate 
of  ammonia  evolves  ammonia  in  the  process  of  solution. 

Treatment. — The  treatment  of  uric  acid  deposits  must  be  directed  to  the 
removal  of  the  prime  causes  of  this  condition,  viz.,  mal-assimilation,  defective 
oxygenation,  and  the  ingestion  of  too  large  a quantity  of  nitrogenous  food, 
xill  these  may  be  remedied  by  attention  to  ordinary  hygienic 
measures  ; the  patient  must  live  sparely,  should  avoid  fer- 
mented liquors,  especially  red  and  effervescent  wines,  and 
abstain  from  sweets,  pastry,  &c.  He  should  take  plenty  of 
out-door  exercise,  and  keep  the  skin  in  healthy  action  by 
warm  dry  air  or  vapour  bathing,  and  the  use  of  horsehair 
gloves.  The  bowels  also  must  be  carefully  regulated  by 
means  of  saline  and  other  aperients,  with  occasional  altera- 
tive doses  of  blue  pill  ; to  which,  if  the  constitution  l)e 
peculiarly  rheumatic  or  gouty,  some  colchicum  may  advan- 
tageously be  added.  Preferable  to  all  medicines,  perhaps, 
are  the  natural  aperient  saline  waters  of  Piillna,  Friedi’ich- 
Carlsbad,  taken  fasting.  The  patient  may  also  be  directed 


Fis. 


S26. — Uric  Acid 
Calculus. 


SO.  The  dumb-bells  sometimes  become  agglomerated  into  small  rounded  masses. 


forming  the  so-called  hemp-seed  calculi.  The  origin  of  oxalate  of  lime  in  the 
urine  is  a somewhat  doubtful  point.  Oxalic  acid  is  not  present  normally  ifl 
the  urine,  and  is  supposed  to  be  derived  from  uric  acid  by  imperfect 
. oxidation.  It  has  been  ascribed  also  to  the  imperfect  oxidation  of  the  carbo- 
hydrates taken  as  food.  Certain  articles  of  diet,  as  sorrel  and  rhubarb,  which 
contain  oxalates  in  considerable  quantities,  will  cause  their  presence  in  the 
irrine.  It  was  formerly  supposed  to  be  associated  with  marked  symptoms 
indicating  the  so-called  oxalic  diathesis,  the  patient  being  pale,  hypochon- 
driacal, dyspeptic,  and  suffering  from  acidity  of  the  stomach,  disturbed  sleep, 
and  loss  of  sexual  power.  W.  Roberts,  however,  states  that  oxaluria  accom 
panies  no  constant  train  of  symptoms,  and  asserts  that  the  presence  of  oxalate; 
furnishes  no  definite  indication  for  treatment.  Urine  containing  oxalates  i 
usually  pale,  abundant,  and  acid,  and  may  cause  some  sensation  of  heat  aiic 
pain  in  its  passage  along  the  urethra.  It  forms  no  definite  depiosit,  but 
usuallv  associated  with  a slight  excess  of  mucus.  The  crystals  adhere  to  th 


shall,  or 

to  drink  some  of  the  natural  alkaline  waters,  as  those  of  Vichy,  Vais,  or 
Fachingen.  The  Vichy  waters,  containing  a large  quantity  of  carbonate  of 
soda,  with  free  carbonic  acid,  are  often  extremely  serviceable.  If  they  cannot 
be  procured,  a very  good  alkaline  drink  consists  of  a scTuple  of  bicarbonate  of 
potash  and  five  grains  of  nitre  dissolved  in  a tumbler  of  cold  or  tepid  water, 
to  which  about  five  grains  of  citric  acid  or  a tablespoonful  of  lemon-juice  may 
be  added  ; this  should  be  taken  early  in  the  morning  or  in  the  middle  of  the 
day.  The  preparations  of  lithia  are  of  essential  service  in  removing  uric  acid 
gravel  or  in  clearing  the  urine  of  urates.  They  may  be  given  alone,  or  in 
combination  with  the  citrate  or  carbonate  of  potash. 

Deposits  of  Oxalate  of  Lime. — Oxalate  of  lime  appears  in  two  forms,  as 
octahedra  (Fig.  827),  and  as  dumb-bells.  The  crystals  are  colourless  or  nearly 
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side  of  tlie  glass  in  lines  corresponding  to  any  irregularity  in  the  glass,  or  to 
marks  left  by  the  cloth  used  in  wiping  it  out.  There  is  strong  reason  to 
believe  that  in  many  cases  the  oxalic  acid  is  produced  during  the  early  stages 
of  decomposition  after  the  urine  has  been  passed. 

Calculus. — The  oxalate  of  lime  or  mulberry  calculus  is  usually  of  a dark 
brown  or  even  black  colour,  rough,  tuberculated,  and  sometimes  almost 


spiculated  on  the  surface  (Fig.  828).  It  is  very  heavy  and  hard.  It  seldom 
reaches  a great  size,  as  the  irritation  it  causes  calls  attention  to  it  early. 
• Oxalic  calculi  of  small  size  are  not  unfirequently  passed  as  gravel. 

Treatment. — When  the  patient  habitually  passes  oxalates,  and  especially  if 
they  appear  as  gravel,  he  must  be  put  upon  a light  and  nourishing  diet, 
•especially  fish,  as  recommended  by  Bird, 

( Cautioning  him  to  avoid  sweets  and  aU  fer- 
rmented  liquors,  with  the  exception  of  a 
rmoderate  quantity  of  weak  spirits  and  water. 

"Tonics,  particularly  the  mineral  acids,  iron, 
zinc,  and  quinine,  may  be  given,  and  the 
residence  should,  if  possible,  be  changed  for  a 
time  to  a wann  climate.  Distilled  water 
Duly  must  be  used  for  drinking  pm*poses. 

When  calculus  is  formed,  there  is,  owing  to 
:'ts  roughness,  and  the  irritable  state  of  the 
•patient's  nervous  system,  usually  a good  deal 
bf  pain  in  the  region  of  the  bladder,  requiring 
±he  free  administration  of  opiates. 

Phosphatic  Deposits. — The  sediments 
md  calculi  containing  phosphates  occur 

■n  three  distinct  forms:  1.  Triple  or  Ammonio-Magnesian  Phosphate; 

Phosphate  of  Lime ; and  3.  Mixed  Phosphates,  consisting  of  a mixture  of 
I he  preceding  varieties. 

1.  The  Triple  or  Ammonio-Magnesian  phosphate  is  met  with  in  all  specimens 
bf  urine  that  are  decomposing.  It  has  no  pathological  significance,  and  is  not 
'vssociated  \nth  any  special  constitutional  condition.  It  forms  the  chief  part 
bf  the  white  crust  which  is  deposited  on  all  instruments  tied  into  the  bladder 
br  any  length  of  time,  and  on  all  stones  which  have  given  rise  to  severe 
'jstitis. 


Fig.  829. — Cry.stal.s  of  Aiiimonio- 
Jlagnesian  Phosphate. 
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2.  Tlio  Amorphons  Ph&qjhate  of  Lime  is  deposited  whenever  the  urine 
becomes  alkaline,  whether  from  tlic  administration  of  alkaline  drnf(s,,fi-om  the 
presence  of  alkaline  mnens  in  large  quantities  secreted  from  an  inflamed 
bladder,  or  from  the  formation  of  carbonate  of  ammonia  from  decomposition. 
It  very  rarely  forms  a concretion  alone.  Excess  of  phosphates  is  met  with  in 
some  forms  of  disease  of  the  nervous  system,  but  unless  the  urine  be  at  the 
same  time  alkaline  it  docs  not  form  a deposit.  Amorphous  phosphates  are 
very  fr’eqnently  passed  a few  hours  after  a meal,  during  the  so-called 
“alkaline-tide”  in  the  urine,  especially  about  eleven  or  twelve  o’clock  after  a 
heavy  late  breakfast.  This  occurs  more  readily  if  the  actual  amount  of 
phosphates  be  in  excess.  The  causes  of  this  condition  are  not  very  clear,  but 
the  alkalinity  can  easily  be  shown  in  many  cases  to  be  due  to  the  presence  of 
alkaline  carbonates,  the  urine  effervescing  vigorously  on  the  addition  of  any 
acid.  It  is  frequently  associated  with  late  hours  and  over-work.  The  patient 
is  often  much  alarmed  by  the  appearance  of  the  phosphates,  as  they  usually 
come  at  the  end  of  micturition,  forming  a white  cloud  in  the  stream  which 
he  may  take  for  seminal  fluid.  If  the  phosphates  are  very  abundant  they  often 
hang  about  in  the  urethra,  and  may  cause  severe  smarting  or  burning  pain  after 
micturition.  The  condition  is  easily  detected  by  examining  the  urine.  The 
white  heavy  deposit  looking  almost  like  pus  disappears  immediately  on  the 
addition  of  a little  acid. 

3.  Mixed  phosphates  are  usually  met  with  in  all  cases  of  disease  of  the 
bladder  with  ammoniacal  mine,  as  in  the  cystitis  following  an  injury  to  the 
s^nne,  or  in  advanced  cases  of  prostate  disease. 

Calculi. — Pure  phosphatio  calculi  are  very  rare,  if  we  exclude  those  soft 
concretions  that  form  in  a foul  bladder.  They  are  commonly  composed  of 
mixed  phosphates  in  varying  proportions.  If  the  proportion  is  about  two 
parts  of  the  ammonio-magnesian  to  one  part  of  the  j)hosphate  of  lime,  it  fuses 
readily  into  a head  before  the  blow-pipe,  and  has  hence  been  called  the  fusible 
calculus.  This  calculus  is  friable,  laminated,  and  has  a chalky  or  earthy 
look.  The  ammonio-magnesian  calculus  is  less  common.  It  may  be  beauti-_ 
fully  crystalline  in  structure.  The  phosphate  of  lime  calculus  is  still  more 
rare,  as  the  amorphous  phosphates  seem  to  show  but  little  tendency  to 
agglomerate  into  a concretion.  The  few  that  have  been  met  with  are 
laminated  and  harder  than  the  other  phosphatic  stones. 

Treatment. — The  treatment  of  the  deposit  of  phosphates  is  in  most  cases 
purely  local,  decomposition  of  the  urine  being  prevented,  and  the  bladder 
kept  clean  by  those  means  that  will  be  described  in  the  chapter  on  cystitis. 
The  passage  of  amorphous  phosphates  may  be  treated  by  avoidance  of  over- 
work and  late  hours,  and  by  exercise  in  the  open  air,  a few  days  of  which 
treatment  will  usually  cause  a complete  disappearance  of  the  symptoms. 
Tonics,  especially  nitric  acid  or  nitro-hydrochloric  acid  and  tincture  of  mix 
vomica  are  often  of  use. 

Cystine  is  one  of  the  rarer  forms  of  morbid  product  occasionally  met  with 
in  the  bladder.  It  differs  from  all  other  ingredients  in  contaiuiug  a large 
quantity — about  26  per  cent. — of  sulphur.  It  is  very  rarely  seen  as  a 
sediment  in  the  urine  ; but  when  it  occurs  in  this  form  it  presents  the 
microscopic  characters  seen  in  Fig.  830,  being  composed  of  hexagonal  laminie. 
The  causes  which  lead  to  its  formation  are  uncertain,  but  the  tendency  to  it 
is  often  hereditaiy.  Calculi  containing  cystine  have  occasionally  been  met 
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Fig.  830.— Crystals  of  Cystine. 


with.  Coltling  \Vm\  states  that  in  Guy’s  Hospital  :Hiisciuii  there  are^  eleven 
composed  of  this  peculiar  substance  ; and  in  the  Museum  ot  University 
■ College  we  have  some  good  specimens.  Cystine  in  calculus  has  a peculiar 
yellowish  colour,  becoming  green  after  exposure  to  the  air,  and  a waxy  look, 
thus  ditferiiig  much  from  any  other  ingre- 
dient met  with  in  urinary  concretions. 

Friction  applied  to  its  cut  surface  causes  it 
to  emit  a smell  like  that  of  garlic. 

Xanthine,  or  Xanthic  Oxide,  was  first 
noticed  by  IMarcet,  and  has  since  been 
observed  by  Laugier,  Langenbeck,  and  others. 

It  is  of  extremely  rare  occurrence,  and  has 
been  found  only  in  four  recorded  instances  in 
the  form  of  calculous  concretions.  These 
“ have  genemlly  been  of  small  size,  with  the 
exception  of  the  one  removed  by  Langen- 
beck, which  weighed  388  gi'ains.  For  a 
[.detailed  account  of  the  chemical  characters 
mnd  constituents  of  this  substance,  as  well 
: as  of  the  other  materials  of  which  calculi  arc  formed,  I must  refer  to  the 
jv works  of  G.  Bird,  Beale,  &c. 

Caarhonate  of  Lime  has  occasionally  been  met  with  as  an  amorphous 
! powder  in  alkaline  or  very  faintly  acid  urine.  Bird  states  that  he  detected 
carbonate  of  lime  as  forming  a distinct  stratum  in  some  phosphatic  calculi ; 
and  Thudichum  has  examined  prostatic  concretions  consisting  almost  entirely  of 
This  substance— the  urinary  origin  of  which,  however,  he  doubts.  But  urinary 
wesical  calculi  composed  of  carbonate  of  lime  are  certainly  very  rarely  met  with. 

Chemical  Examination. — For  a complete  account  of  the  chemical  examina- 
ttion  of  ui-inary  calculi  I must  refer  the  reader  to  works  on  medical  chemistry 
iby  C.  H.  Ealfe  and  others.  The  following  rough  tests  may,  however,  be 
^employed  for  the  three  chief  varieties,  the  other  forms  being  so  rare  that  they 
|r.may  be  practically  excluded  from  consideration.  Place  a small  fragment  on  a 
[ piece  of  platmum  foil,  and  hold  it  in  the  flame  of  a spirit  lamj).  If  it  burns 
-■completely  away,  or  at  most  leaves  a scarcely  appreciable  residue,  it  is  pro- 
tbably  uric  acid  or  urate  of  ammonia.  If  it  blackens  and  then  leaves  a white 
rresidue  of  the  same  size  as  the  original  fragment,  it  is  either  oxalates  or  phos- 
i phates.  Then  place  three  very  small  fr-agments  on  three  glass  slides,  and  add 
l)y  means  of  a glass  rod  a drop  of  dilute  liquor  potassm  to  one,  of  acetic  acid 
to  another,  and  of  dilute  hydrochloric  acid  to  the  third.  If  it  dissolves  in  the 
liquor  potassae  it  is  either  uric  acid  or  urate  of  ammonia  ; if  it  dissolves  in 
itic  acid  and  hydrochloric  it  is  phosphates  ; if  it  dissolves  in  hydi’ochlorio 
iicid  and  not  in  acetic  it  is  oxalate  of  lime.  If  it  dissolves  in  liquor  potassm, 
[-put  a glas.s  cover  slip  over  it  and  then  run  in  beneath  a drop  of  acetic  or 
hydrochloric  acid  ; as  the  acid  meets  the  alkaline  fluid  a white  cloud  will 
I appear,  examine  this  under  the  microscope  and  it  will  be  found  to  bo  composed 
t'Of  diamond-shaped  ciystals  of  uric  acid.  As  a conflrmatory  test  for  oxalate 
[of  lime,  the  white  residue  left  after  heating  on  the  platinum  foil  may  be 
l>laced  on  a glass  slide  and  a drop  of  acid  added,  when  it  will  be  seen  to 
ilissolve  with  efl’ervescence,  oxalic  acid  having  been  broken  up  by  the  heat, 
and  carbonate  of  lime  remaining. 
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Fig.  831.— Section  of  an 
Altei’nating  Calculus. 


STONE  IN  THE  BLADDER. 

Structuiik  of  Calculi. — Ciilculi,  tlioiigli  sometimes  composed  throiigliout 
of  the  same  deposit,  are  not  unfreqiiently  made  up  of  layers  or  strata,  differ- 
ing in  cliemical  composition  from  one  another,  and  tliese  usually  go  by  the 

name  of  alternaiinrj  calculi  (Fig.  831).  Most  fre- 
quently the  nucleus  consists  of  uric  acid  ; ne.vt  in  the 
order  of  frequency  comes  the  oxalate  of  lime  ; and 
then  the  concretion  of  a phosphatic  character  through- 
out. It  is  very  seldom  that  the  nucleus  is  absent ; 
but  concretions  have  occasionally  been  met  Avith  in 
which  none  could  be  detected,  or  in  which  it  was  even 
replaced  by  a cavity.  The  nucleus  is  usually  as  nearly 
as  possible  in  the  centre  of  the  calculus,  and  is  gene- 
rally nearly  regular  in  shape  ; occasionally,  lioweA’^er, 
it  is  branched  or  curiously  radiated,  and  then  the  con- 
cretion generally  afiPects  a corresponding  outline. 
Calculi  containing  two  or  three  nuclei  have  sometimes 
been  found,  consisting  probably  of  an  equal  number  of  concretions  agglo- 
merated together.  A foreign  body  occasionally  takes  the  place  of  a nucleus. 

The  body  of  a calculus  having  the  uric  acid  nucleus  is  usually  composed  of 
the  same  substance  possibly  mixed  with  some  urates  ; but  not  unfrequeutly 
these  are  incrusted  by  a deposit  of  phosphates.  In  other  instances,  the  body 
may  be  wholly  composed  of  some  of  the  earthy  phosphates,  which  more  rarely 
alternate  with  the  oxalate  of  lime  or  the  triple  phosphates. 

An  oxalate  of  lime  nucleus  usually  has  a body  of  the  same  constitution  ; 
but  in  some  cases  it  is  incrusted  by  phosphates  or  urates  (Fig.  832).  "When 
the  interior  is  phosphatic,  the  concretion  is  always  of  the  same  constitution. 

The  alterations  in  the  composition  of  a calculus  are  due  to  varying  con- 
ditions of  the  general  health,  ‘and  consequently  of  the 
character  and  constituents  of  the  urine,  and  of  the  state  of 
the  lining  membrane  of  the  bladder.  The  uric  acid  and 
oxalate  of  lime  nuclei  and  layers  are  undoubtedly  due  to 
constitutional  causes.  The  phosphatic  laminm,  whether 
interposed  beUveen  the  uric  acid  or  incrusting  the  calculus, 
are  dependent  on  vesical  irritation  and  decomposition  of 
the  urine,  consequent  on  the  presence  in  the  bladder  of  the 
uric  ' acid  or  oxalate  of  lime  nucleus  Avhich  has  been  pre- 
Adously  formed. 

Origin. — Calculi  may  be  formed  either  in  the  kidneys 
or  in  the  bladder.  Those  that  contain  nuclei  of  the  urates  or  oxalates  are 
probably  renal  in  their  origin  ; whilst  those  that  have  a phosphatic  nucleus 
are  usually  vesical  from  the  first,  renal  nuclei  of  this  composition  being  rarely 
met  with. 

All  renal  calculi,  all  those  vesical  calculi  that  have  a renal  origin,  and  some 
of  those  even  that  appear  to  be  primarily  formed  in  the  bladder,  have  a con- 
stitutional source;  they  arise  from  a morbid  state  of  the  urine,  which  in 
its  turn  probably  depends  upon  mal-assimilation,  the  peculiar  form  of  Avhich 
.deteraiines  the  chemical  composition  of  the  stone.  Those  calculi  that  are 
formed  by  deposit  from  the  urine  upon  and  around  some  foreign  body,  as  a 


Fig.  832. — Section  of 
Oxalate  of  Lime  Cal- 
(iuliis  incrusted  with 
Phosphates. 
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Fig.  833.  — Uric 
Acid  Calculi 
matted  toge- 
ther. 


pin  or  straw  accidentally  introduced  into  the  bladder,  and  some  soft  pliospliatic 
concretions  that  appear  to  be  the  result  of  an  unhealthy  state  of  its  mucous 
membrane,  may  be  looked  upon  as  being  local  in  their  origin. 

The  symptoms  arising  from  a stone  in  the  kidney,  and  during  its  passage 
to  the  bladder  have  been  already  described  (p.  918).  Though  a vesical 
calculus  often  owes  its  origin  to  the  descent  of  a stone  from  the  kidney,  yet 
frequently  there  is  no  evidence  of  its  coming  from  such  a source,  but  eA’^ery 
appearance  of  its  being  deposited  in  the  bladder  ; a nucleus  being  originally 
formed  in  this  ^'iscus  by  the  aggregation  of  some  sabulous  matters,  around 
and  upon  which  fresh  deposits  take  place,  until  a true  calculus  is  formed.  In 
some  instances,  vesical  calculi  have  been  found  deposited  upon  and  incrusting 
foreign  bodies,  accidentally  introduced  into  the  bladder,  such  as  a piece  of 
straw,  a pin,  a bit  of  bougie,  fragment  of  bone,  &c. 

hiuMHER. — The  number  of  calculi  in  the  bladder  varies  considerably  ; most 
-commonly  only  one  is  encountered  ; but  in  about  one-fifth  or 
one-sixth  of  the  cases  operated  upon,  several  will  be  found  ; 

I : from  two  to  six  or  eight  are  by  no  means  uncommonly  met 
J'ywith.  Occasionally  several  dozens  have  been  detected  ; and 
I ' there  are  instances  on  record  in  which  even  some  hundreds  of 
idistinct  and  separate  calculi  have  been  found  in  one  bladder. 

'The  most  remarkable  case  of  this  kind  is  one  in  which  Physick 
'removed  from  a judge  in  the  United  States  upwards  of  a 
thousand  calculi,  varying  in  size  from  a partridge-shot  to 
.a  bean,  and  each  marked  with  a black  spot.  Several  calculi  may  become 
matted  together  in  one  large  concretion,  as  in  the  annexed  represen- 
tation of  a calculus  (Fig.  833)  that  I removed  from  a child  four  years  old  ; 
it  was  formed  of  eleven  distinct  uric  acid  calculi  soldered  together  in 
r this  way  ; besides  which,  three  others  were  loose  in  the  bladder.  When  two 
or  more  calculi  occur,  it  is  remarkable  how  uniform  they  often  are  in  shape, 
size,  and  weight,  one  being  the  exact  counterpart  of  the  other.  This  symmetry 
is  remarkable  when  the  calculi  are  very  numerous,  dozens  of  small  stones  of 
3xactly  the  same  size,  shape,  and  weight, 

"oeing  met  with.  One  large  calculus  is  very 
•arely,  if  ever,  found  associated  with  niiine- 
•ous  small  ones. 

When  there  are  several  calculi  in  the 
)ladder,  the  attrition  of  one  against  the 
K)ther  usually  causes  the  opposing  surfaces  to 
"KJcome  smooth,  thus  constituting  “ facets  ” 

IFig.  834),  This  is  probably  owing  to  the 
)ladder  being  atonic,  always  containing  urine, 
md  thus  not  compressing  and  gi’inding  the 

^ svlculi  against  one  another.  In  some  cases,  however,  when  the  calculi  are 
lumerous,  there  are  no  signs  of  attrition.  In  a patient  of  mine  who  had 
ifteen  calculi  in  his  bladder,  all  the  stones  were  round,  about  the  size  and 
1^  hape  of  marbles,  without  any  facets.  In  other  cases,  again,  there  may  be 
nore  facets  on  one  calculus  than  companion-calculi  in  the  bladder.  A second 
tone  may  occasion  two  or  even  three  facets  on  the  first,  having  rolled  first  co 
me  and  then  to  the  other  side  of  it. 

Spontaneous  Fracture  of  a calculus  will  sometimes  occur  within  the 


Fig.  834. — Calculi  with  Facets. 
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bladder.  This  curious  phenoiiieiioii,  which  has  been  met  with  only  in  uric 
acid  calculi,  may  happen  to  a stone  that  is  single,  or  to  one  among  several. 
AVhen  it  occurs,  great  irritability  of  the  bladder  is  set  up.  There  are  several 
ways  of  explaining  this  fracture,  or  rather  disintegration,  of  a calculus. 
Civiale  supposes  it  to  occur  by  the  contraction  of  the  hypertrophied  coats  of 
the  bladder  upon  the  stone.  It  is  possible  that,  when  there  are  several  calculi 
in  the  bladder,  the  concussion  of  one  against  another  may  give  rise  to  it ; and 
for  the  breaking  up  of  a calculus  to  happen,  it  w'ould  by  no  means  be  necessary 
that  this  pressure  of  the  bladder  or  concussion  should  be  sufficiently  strong  to 
resolve  the  stone  at  once  into  fragments.  If  a crack  or  fissure  merely  Ije 
formed  in  it,  the  infiltration  of  the  urine  into  this  may  so  soften  and  loosen 
its  cohesion,  that  it  becomes  resolved,  without  further  violence,  into  a number 
of  pieces.  In  some  instances  these  become  agglomerated  together,  by  the 
deposit  of  a quantity  of  phosphatic  matter  upon  and  around  them.  In  other 
cases,  the  different  fragments  may  each  form  the  nucleus  of  a fresh  calculus, 
so  that  the  bladder  may  afterwards  contain  numerous  concretions. 

Physical  Charactees. — The  Size  of  calculi  varies  from  that  of  a hemp- 
seed  or  pin’s  head  to  a concretion  of  immense  magnitude.  One  of  the  largest 
with  which  I am  acquainted,  was  a calculus  removed  by  the  high  operation  by 
Uytterhoeven  of  Brussels,  which  I saw  some  time  ago  in  his  possession,  and  of 
which  he  has  been  obliging  enough  to  give  me  a cast ; it  is  pyriform,  and 
measures  19|-  inches  in  its  longest  circumference,  and  12|  inches  round  at  its 
broadest  part,  being  6|  inches  long,  and  about  4 wide.  In  the  celebrated  case 
of  Sir  W.  Ogilvie,  Cline  attempted,  but  failed,  to  extract  a calculus  measuring 
IG  inches  round  one  axis  and  14  round  the  other.  It  weighed  44  ounces,  and 
must  have  been  about  the  size  of  Uytterhoeven’s.  These  enormous  concretions- 
are  happily  rarely  met  with  at  the  present  day;  the  usual  size  of  stones  removed 
by  operation  being  from  about  one  to  two  inches  in  the  longest  diameter,  some- 
what narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  varies  from  a few  grains  to  several  oimces  ; the 
commonest  weight  is  from  three  drachms  to  about  an  ounce,  reaching  occasionally 
fr’om  three  to  six  ounces  ; from  this  they  may  range  upwards  until  several 
pounds  are  reached.  Thus,  in  Cline’s  case  the  stone  weighed  44  ounces. 
Deschamps  saw  one  of  51  ounces,  and  Morand  one  weighing  6 lbs.  : none  of 
these  admitted  of  removal.  The  largest  calculi  are  usually  composed  of  phos- 
phates, in  greater  part  if  not  in  whole.  Large  and  heavy  calculi  are  certainly 
less  frequently  met  with  now  than  formerly,  owing  to  operations  for  stone 
being  simpler  and  less  dreaded  since  the  introduction  of  anEesthetics,  and  hence 
practised  in  an  earlier  stage  of  the  disease. 

The  Hardness  of  calculi  varies  considerably  ; the  oxalate  of  lime  is  the 
hardest;  the  lithates  come  next  in  consistence,  and  are  often  very  hard, 
though  brittle ; the  phosphatic  calculi  are  always  comparatively  soft  and 
friable. 

The  Shape  of  calculi  presents  great  variety;  most  commonly,  however,  they 
have  an  ovoid  figure.  Concretions  of  urate  of  ammonia  and  uric  acid  are 
generally  pretty  regularly  ovoidal,  smooth,  and  disc-like.  Those  composed  of 
oxalate  of  lime  are  usually  somewhat  globular  or  square-shaped,  and  generally 
rough,  nodulated,  or  spiculated  upon  the  surfiice.  The  phosphatic  calculi 
present  usually  the  most  iiTegular  outline  ; most  commonly,  it  is  true,  they 
are  ovoid  or  globular,  but  are  not  unfrequently  branched,  as  if  moulded  to  the 
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'jU.'rior  oT  u wurciilaUr*!  MjmM*;/*,  roftntrifd^jA,  or  of  an  horjr-jflajw  nliaj/n  1 Ini 
yxtinn  <'al<rii|j  an;  j'<;n<rrally  foIcraMy  oval  atnl  rnj/nlar  In  nutlltn;, 

|i  Poaltion.- fr("jij<mlly  nalnull  Inj  tin;  bla/Wnr;  l/ot  w,'fn<Ionally 

(n  y may  l><;  lit<;rl,  ‘rltli<rr  hy  hoiinf  oiioyHOul,  a»nl  tinm  lyln;<  In  ono  of  tito 
w <aill  that  havn  alnsi/ly  h<  <;n  <l<-»n,Tlfnnl  n ltliln  tin;  wallx  of  tin;  hhnJ<h;r 
A'/  an<l  H.Ui  ; or  hy  Inilfijr  flxc^i  I»j  a;nl  <;tnhnnnnl  hy  nin;  of  tin;  urct/sn  ; or, 
I otln.r  rsfitA  hy  Inrln^  <hf|n/«It<;<I  njnm,  ituA  j/artly  Indufl/nl  In,  vlllotw  or 
lallt^nant  (rrowtliM. 

t'Ai'HKH.— \V'ln.'ncv<;r  a foroh/it  Innly  of'  any  klinl,  im  a plw;  of  brokon 
»th<;t<;r,  »kc.,  Im  I/itro/lnoo<l  InU;  tin;  h)a/hh;r,  It  will  fonn  tin;  riudoiw  of  a 
ihniltH,  Hfn'Ofllly  ln;ooniln^'  hn'nixUd  by  r;;tlo'iiloii«  fiho^phath;  inatt^;r  But 


'i;?-  ■Jj,  y.xUrtitn  »f  nU<l<W, 

a;<  Kin^yntrA  CiiUrtiliw  at «. 


F;;{,  </f  tl*/;  »»«»>;  i;ia/J/I>;r,  *h'/»Ui‘jc  xual' 

hiauliu'4  UiUt  Ojrat  at  <* ; t, 


<;  caiw.'H  of  calculi  w;urrln<'  H{xnitan<n>twly  arc  very'  olifn;urc.  There  can  In; 
tie  doubt,  It  Ih  true,  that  the  different  fomiH  of  (n^ncretlon  are  connected 
th  the  variouH  general  and  hn;al  conditions  tliat  have  alrea/ly'  l>een  de-fs^rrilnnl ; 
d we  may  Ufok  ujnm  the  fonnatlon  of  a calculus  as  an  Indication  of  the 
istcuice.  In  a greate-r  degree;  of  Intensity  tlian  usual,  of  the  caur/;«  which 
llnarily  give  rise  to  wnllrnents  or  gravel ; but  why,  In  particular  cases, 
/re-gatlon  Into  a calcnlons  rnjiHH  tak<;s  place,  It  Is  Irrijnsislble  to  say, 

A[/e  exercises  cnmslderable  Influemn;  u{>on  the  pFnlu/d:Ion  of  r;alcull.  Stone 
4y  orx'ur  In  the  bladder  at  all  fn;ri^nls  of  life,  and  even,  according  te  Stahl, 
congenital.  The  greatest  number  of  cases  apj^arently  o<y;ar  during  the 
4t  two  de^;ennlal  p#;rKnls  ; thus.  In  the  statistics  (ndlected  by  Sir  Henry 
lornfsion  from  the  chief  hospitals  of  this  rymntry,  he  shows  that  one-third  of 
; entire  nuinls.-r  of  cas^,*s  occurred  before  seven  years  of  age,  and  one-half 
'ore  the  thirteenth  y<;ar  is  fy^rnpleted.  Couls^m  has  collected  2,072  recorde^l 
tes  of  lithotomy  from  various  s/^urces  ; of  these,  1,4CG  occurred  under  the 
; of  ten,  lAl  from  eleven  to  twenty,  200  from  twef»ty-one  to  thirty,  204 
ra  thirty-one  to  fifty,  and  JJOO  from  fifty-<me  upwards.  These  statistics 
entirely  to  In^pital  practice.  The  later  statisth^  published  by  Thomp- 
I,  derived  from  his  own  practice,  public  and  private,  show  s^^mewhat  dif- 
ent  results.  Thus,  of  812  j/atients  ujMm  whom  he  has  ojx;rated,  000  were 
fve  fifty.  This  apjmrent  discrejxincy  arises  from  two  <;ause8.  First,  the 
»re  extensive  statistlc-s  are  derive<l  from  ^xises  oi>erated  on  chiefly  before  tin; 
fs  of  ana-sthetieu,  when  numerous  adults  died  unrelieved  rather  than  face 
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the  horrors  of  lithotomy  ; , ’whereas  children  had  little  choice  in  the  mattei-. 
Diao-nosis  also  was  not  so  peidect  at  tliat  time,  and  many  small  stones  in  old 
people  escaped  detection.  Secondly,  Thompson’s  own  statistics  are  chiefly 
derived  from  private  practice,  and  it  is  well  known  that  the  children  of  tlie 
I’ich  very  rarely  suffer  from  stone  ; whereas  that  disease  is  very  common  amonj^ 
the  poor.  The  cause  of  this  is  not  very  certain,  but  some  attrilmte  it  to 
insufficiency  of  milk  in  the  diet. 

Se.v  influences  materially  the  occurrence  of  stone,  which  is  far  more  frecjuent 
in  the  male  than  in  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio ; 
as,  owing  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male. 

It  would  appear  that  in  some  farts  of  the  ivorld  calculus  is  a far  more  common 
disease  than  in  others.  It  is  generally  more  frequently  met  with  in  cold  than 
in  warm  climates.  The  negro  race  is  remarkably  exempt  from  this  affection. 
It  is  a singular  fact  that  in  some  parts  of  the  same  country  calculous  disorders 
are  of  far  more  frequent  occurrence  than  in  others.  Thus  it  is  well  known 
that  the  inhabitants  of  the  east  coast  of  England  and  Scotland  are  peculiarly 
liable  to  these  disorders  ; and  that  in  Norfolk  stone  occurs  with  especial 
frequency,  the  mortality  from  calculus  being  much  higher  here  in  proportion 
to  the  population  than  in  any  other  county  of  England  (Cadge).  In  America 
also,  it  would  appear  that  the  inhabitants  of  certain  States  are  peculiarly 
obnoxious  to  this  affection  ; and  I understand  that  in  some  districts  of 
Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in  others  it  is 
of  common  occurrence.  The  relative  frequency  of  the  kinds  of  calculus  also 
varies  in  different  countries.  H.  Y.  Carter,  who  has  analysed  and  descril)ed 
upwards  of  a hundred  specimens  contained  in  the  Museum  of  the  Grant 
Medical  College  at  Bombay  shows  that  the  per-centage  of  calculi  with  an  uric 
acid  or  urate  of  ammonia  nucleus  is,  in  India,  56'30,  in  England,  71'79  ; while 
that  of  calculi  with  a nucleus  of  oxalate  of  lime  is  in  India,  38‘G5,  in  England, 
16‘87.  The  calculi  composed  purely  of  oxalate  of  lime  also  greatly  exceed  in 
number  those  which  consist  entirely  of  uric  acid  or  urate  of  ammonia.  To  what 
these  differences  are  owing  it  is  impossible  to  say.  Peculiarity  of  race,  of  con- 
stitution, and  of  diet,  with  exposure  to  prevalent  easterly  winds,  have  all  been 
assigned  as  reasons  for  them ; but  probably  not  on  very  sufficient  grounds. 

Symptoms. — The  symptoms  of  stone  in  the  bladder  vary  according  as  the 
calculus  lies  loose  in  the  ca'^uty  of  the  viscus  or  is  encysted.  Their  intensity 
■will  depend  on  the  size  and  shape  of  the  stone,  the  condition  of  the  Idadder, 
and  the  constitution  of  the  patient.  Most  commonly,  the  severity  of  the 
symptoms  is  in  proportion  to  the  magnitude  of  the  calculus.  This,  however, 
is  not  always  the  case.  In  a patient  whom  I once  cut,  the  most  intense 
suffering  and  repeated  attacks  of  cystitis  had  been  occasioned  by  a small  but 
sharp-pointed  calculus,  not  weighing  more  than  a drachm  ; and  some  years  ago 
I saw  a patient  in  whose  bladder  five  calculi  were  found  after  death,  nearly  as 
large  as  chestnuts,  though  their  presence  had  never  been  suspected  during  life 
by  the  different  Surgeoiis  under  whose  care  he  had  been  for  stricture,  so  little 
distress  had  they  occasioned.  In  some  cases,  the  symptoms  of  stone  very 
suddenly  declare  themselves  ; and  then  the  Surgeon  finds  on  examination  that 
the  patient  has  a calculus  of  some  size,  which  must  have  been  a long  time 
forming  without  attracting  attention.  Hough  and  angular  calculi  necessarily 


\ 


■ ^Sy.UPTOMS  OF  STONE  IN  THE  E LADDER.  941 

i rise  to  more  severe  symptoms  than  smooth  ones,  owing  to  their  iiiduoiiig 
( a chronic  form  of  cystitis ; as  phosphatic  calculi  are  deposited  almost  in- 
I variably  as  the  consequence  of  cystitis  with  foul  urine,  they  arc  accompanied 
by  much  local  suffering  and  constitutional  disturbance. 

d’hc  syni})toms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
* produced  by  the  presence  of  a foreign  body  in  the  bladder  ; they  consist  of 
Pain,  Increased  Frequency  in  ^ficturition,  occasional  Stoppage  of  the  Urine, 
and  Various  ^Morbid  Conditions  of  that  Fluid. 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  attention ; 
it  varies  greatly  in  character  and  degree.  It  may  not  only  be  experienced  iu 
the  region  of  the  bladder  and  the  perinmum,  but  may  radiate  widely  iu  the 
coui-se  of  the  nerves  of  the  lumbar  and  sacral  plexuses,  the  patient  complaining 
of  a heavy  and  dragging  sensation  in  the  groins,  extending  down  the  outside 

■ or  back  of  the  thighs,  and  not  uncommonly  experienced  in  the  soles  of  the  feet. 

, -The  penis  is  the  seat  of  a good  deal  of  uneasiness  ; frequently  of  a sharp  and 
: cutting  pain  at  the  end  of  the  glans.  Tliis  is  especially  noticed  in  children, 

; in  whom  attention  is  often  attracted  to  the  complaint  by  their  constantly 
I.  .'Squeezing  and  pulling  the  organ  to  relieve  the  distress  they  suffer  iu  it.  The 
:pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolted  about  iu 
% the  bladder,  as  in  driving,  riding,  or  jumping  ; and  is  especially  severe  iu 
I ‘those  cases  in  which  cystitis  occurs.  It  is  always  most  severe  towards  the 
: termination  of,  or  immediately  after,  micturition  ; as  there  is  then  a tendency 
1 for  the  ctilculus  to  roU  forwards  towards  the  rreck  of  the  bladder,  where  it 
i comes  into  contact  with  arrd  is  grasped  by  the  most  sensitive  part  of  that 
41  organ.  Hence  it  is  not  uufrequeut,  in  cases  of  calculus  irr  children,  to  find 
t ■ that  the  little  patient  instinctively  lies  uporr  its  back  or  side  whilst  passing 
:t  . urine,  and  thus  escapes  much  of  the  agony  that  he  would  otherwise  suffer.  Irr 
i . adults  irr  whom  the  prostate  happens  to  be  enlarged,  the  calculus  usually  lies  iu 
i . a depression  behind  this  gland  ; and  hence,  being  prevented  from  being 
> squeezed  by  the  neck  of  the  bladder  iu  corrsequerree  of  imperfect  corrtraction, 
I occasions  less  suffering  than  in  other  cases. 

1 In  consequence  of  the  irritation  set  up  in  the  bladder  occasioning  chronic 

I inflanunation  of  the  mucous  membrane,  there  is  arr  Increased  Frequennj 
of  Micturition,  more  by  day  than  at  night.  The  urine  is  passed  fr’equently,  in 
‘Small  quantities  at  a time,  usually  contains  some  mucus  or  pus,  and  is  occa- 
■sionaUy  tinged  with  blood,  or  loaded  with  thick  vesical  mucus.  But  irr  marry 
cases  the  urine  remairrs  remarkably  clear,  trarrsparent,  and  free  from  marked 
adrnixture.s  throughout.  Albumen  fr-orrr  blood  or  pus  is  commonly  present,  arrd  in 
the  later  stages  wlren  the  kidney  becomes  affected,  it  may  come  from  that  source 
also.  The  presence  of  blood  in  the  urine  is  ofterr  orre  of  the  earliest  sigrrs  of 
•storre  irr  the  Idadder,  and  iu  children  especially  should  lead  to  the  suspicion  of 
' calculus.  It  rrray  be  irr  large  quarrtities,  arrd  may  corrtirrue  for  rrrauy  weeks, 
- especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the  bladder  be- 
I comes  accustomed  to  the  preserree  of  the  stone,  and  the  blood  rrray  reappear 
■ only  under  the  iufluerree  of  active  movement,  or  of  any  carrse  of  increased 
idrritatiorr  of  the  organ.  But  it  is  important  to  observe  that  the  quantity  of 
a albumen,  as  shown  by  boiling  the  urirre,  will  corrtirrue  to  be  very  groat.  It 
• very  rarely  happens  that  a stone  has  existed  for  any  tinre,  without  the  iu*irie 
dx'coming  occasionally  streaked  or  tinged  by  blood. 

An  occasiotral  StopjKige  in  the  flow  of  Urine  before  the  bladder  is  emptied 
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owing  to  tlie  stone  being  impelled  against  its  neck,  and  thus  blocking  up  the 
nretlira  is  a common  symptom  in  children,  but  ^'ery  rare  in  adults.  On 
the  patient  lying  on  his  back  or  on  his  side,  the  stream  flows  again,  the 
situation  of  the  calculus  being  changed. 

As  a result  of  the  straining  and  general  iiTitation  about  the  genito-urinary 
organs,  Prolapsus  of  they  Anus,  accompanied  by  Tenesmus,  is  by  no  means  un- 
common, especially  in  children  ; and  in  some  cases  there  is  very  troublesome 
Priapism. 

Stone  in  Elderly  Men  often  gives  rise  to  but  feebly  marked  symptoms. 
This  fact  has  been  specially  called  attention  to  by  Sir  Henry  Thompson.  He 
states  as  the  result  of  his  unrivalled  experience,  that  possibly  from  diminished 
sensibility  of  the  bladder  in  elderly  men,  partly  from  the  frequency,  with  Avhich 
only  a moderately  enlarged  prostate,  may  mask  the  symptoms,  many  a man 
may  and  does  carry  a uric  acid  calculus  for  three  or  four  years  with  little  or 
no  inconvenience,  so  that  the  presence  of  the  stone  may  easily  be  overlooked 
till  it  attains  such  a size  as  to  make  its  removal  a serious  and  possibly  a 
dangerous  operation.  In  these  cases  the  symptoms  he  regards  as  most  charac- 
teristic, are  slight  pricking  or  smarting  at  and  near  the  end  of  the  penis,  often 
but  not  invariably  felt  during  and  after  the  close  of  mictm’ition  ; increased 
frequency  of  micturition,  less  felt  at  night,  and  more  manifest  in  the  day,  espe- 
cially during  exercise  ; but  if  the  patient  lead  a very  quiet  life  this  symptom  may 
be  wanting.  Florid  blood  in  small  quantities  may  appear  after  more  violent 
exercise,  or  jolting  from  any  cause.  The  urine  is  acid  and  clear,  and  often 
deposits  lithates.  By  sounding  the  patient  when  these  slight  symptoms  are 
present,  a small  stone  may  often  be  detected  and  removed  without  appreciable 
risk. 

Stone  in  Children. — The  symptoms  in  children  present  few  peculiarities, 
except  that  the  patient  is  often  unable  clearly  to  describe  what  he  feels.  Pain 
on  movement  is  indicated  by  the  child’s  disinclination  to  play  or  run  about. 
Screaming  or  crying  after  micturition  is  common  ; the  irritation  of  the  stone 
often  leads  to  incontinence  at  night,  and  frequent  wetting  of  the  clothes  during 
the  day.  Constant  handling  of  the  penis  and  pulling  of  the  foreskin  till  it 
seems  in  some  cases  to  be  actually  lengthened,  are  also  important  signs. . With 
these,  straining,  with  prolapsus  of  the  rectum  during  mictmition,  is  usually 
present,  and  sudden  stoppage  of  the  stream  during  mictmition  is  not 
uncommon.  Whenever  a child  presents  these  symptoms,  he  should  be  at  once 
sounded.  If  no  stone  be  found,  the  child  must  be  examined  for  worms,  the 
irritation  of  ■\^dlich  may  give  rise  to  symptoms  closely  resembling  those  of 
stone.  A tight  phimosis  will  also  cause  s^Tnptoms  distinguishable  from  stone 
only  by  sounding. 

Encysted  Calculus. — When  a stone  is  enc7jsied,i\\os>Q  symptoms  that  depend 
upon  its  being  loose  and  rolling  about  in  the  bladder,  are  necessarily  absent;  thus 
there  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and  the  pain  is 
not  materially  increased  by  jolts  and  rough  movement ; though  there  are- 
weight  and  pain  in  the  usual  situations,  and  increased  frequency  of  micturi- 
tion from  the  pressure  and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stone. — The  existence  of  stone  is  finally  deter- 
mined by  Sounding  the  Sladder. 

A Sound  is  a solid  steel  instrument  shaped  like  a catheter,  but  shorter  in  the 
curve  (Fig.  837),  so  that  it  may  exiilore  thoroughly  all  jiarts  of  the  bladder. 
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especially  those  bchiiul  the  prostate.  It  should  have  a vide  and  smooth  stee 
handle,  and  be  slii^htly  bulbous.  Sir  H . Thompson  prefers  a hollow  sound  wit  i <i 
• I'  round  handle.  The  operation  of  sounding  is  conducted  as  follows,  i he  patient 
lies  upon  his  back  on  a hard  mattress  with  his  biittoclcs  well  raised  on  a pillow  , 
nr  ,a  full-sized  sound,  well-oiled  and  Avarmed,  is  then  passed  into  the  bladder 
ij  which  sliould,  if  the  patient  can  retain  it,  be  allowed  to  contain  three  oi  foiii 


ounces  of  urine.  The  Surgeon  then  using  his  left  hand,  or  crossing  over  to 
the  patient’s  risht  side,  Avhichever  he  finds  most  conA’enient,  carefully  directs 
the  beak  of  the"^  instrument  towards  the  back  of  the  bladder,  turning  it  from 
rio-ht  to  left  over  the  Avhole  of  that  region  ; he  next  draws  it  forward  on  one 
i>side  as  far  as  the  neck,  tapping,  as  it  Avere,  gently  Avith  its  beak  ; he  repeats 
jtthe  same  mauceuvre  on  the  other  side  ; and,  lastly,  directs  the  end  of  the  in- 
sstrunient  by  raising  its  handle  into  the  loAver  fundus,  Avhich  he  carefully  ex- 


■ Fig.  S38. — Sounding  for  Stone  behind  Prostate. 

^^!)lores.  Usually  the  stone  is  readily  detected  by  these  inanoeuATes,  and  its 
■>-)osition  in  the  bladder  AA’ill  often  be  dependent  upon,  and  may  to  a certain 
‘••‘xtent  be  taken  as  an  approximative  indication  of,  its  size.  Thus,  Avheu 
Kaoderately  large,  it  Avill  usually  be  found  lying  to  one  side,  most  generally  the 
-^'■i  ight,  of  the  neck  of  the  bladder  ; AAdien  small,  it  Avill  be  placed  toAvards  the 
'■uundus,  near  the  orifice  of  one  or  other  ureter.  These  then  are  the  situations 
■in  Avhich  the  Surgeon  should  first  seek  for  a stone,  and  in  Avhich  he  Avill  gene- 
ji'fcally  find  it  Avhen  present.  Should  it  not  be  met  Avith  here,  the  chances  are, 
■iQorc  especially  if  the  patient  l)e  elderly,  that  it  Avill  be  found  in  a pouch  bc- 
■uind  the  pro.«tate,  Avhere  it  may  be  detected  by  depressing  the  handle  and  so 
■iuming  the  beak  of  the  sound  doAViiAvards  (Fig.  838).  Should  the  Surgeon 
■ lot  detect  the  calculus  in  any  of  these  situations,  he  depresses  the  handle 
B Kitween  the  thighs,  and  tilts  up  the  beak  so  as  to  examine  the  pubic  portion 
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of  the  organ  (Fig.  8:59).  In  the  event  of  liis  not  meeting  with  a stone,  he  may 
explore  the  bladder,  first  on  one  side,  then  on  the  other.  Should  the  rational 
symptoms  of  stone  be  well  marked,  though  no  calculus  Ije  struck,  tlie  Surgeon 
must  not  give  a decided  opinion  in  the  negative  after  the  fii-st  exploration,  but 
should  examine  the  patient  again  a few  days  later,  with  the  bladder  in  different 


state  as  to  its  contents.  In  making  this  second  examination,  I have  found 
it  of  great  service  to  use  a hollow  steel  sound,  by  which  the  organ  can  be  in- 
jected or  emptied  at  pleasure  (Fig.  840).  The  patient  should  on  this  occasion  ' 
have  his  bladder  injected  through  such  an  instrument  as  this,  with  four  or  six  ^ 
ounces  of  tepid  water,  so  as  to  distend  the  organ  slightly,  and  prevent  the  folds  i- 
of  mucous  membrane  from  overlapping  any  concretion  that  may  exist  in  it. 

Its  interior  is  then  carefully  explored  in  the  way  already  described  ; and,  if  the 
stone  cannot  then  be  detected,  the  contents  of  the  blaidder  are  gradually  allowed 
to  escape  through  the  sound,  and  the  patient  is  desired  to  stand  up  whilst  the  t 


Fig.  840. — Hollow  Sound. 


exploration  is  being  proceeded  with.  In  this  way,  by  examining  a patientjii 
different  positions  and  in  different  conditions  of  the  bladder  as  to  capacity,  a 
calculus  is  sure  to  be  detected  if  oue  exist.  A lithotrite  may  occasionally  VjQ 
advantageously  used  as  a sound  for  the  detection  of  small  calculi  lying  behind 
the  prostate,  a situation  more  readily  reached  by  its  short  beak  than  by  an 
instrument  of  larger  curve.  These  examinations  must  not,  houevei,  be  too 
protracted  ; the  time  occupied  should  not  exceed  five  minutes,  lest  cystitis 
be  induced.  When  a stone  is  struck  by  the  sound,  there  is  not  only  a 
characteristic  and  distinct  shock  communicated  to  the  instrument,  but  a 
tolerably  loud  click  is  given,  which  can  be  heard  by  the  bystanders,  and 
frequently  by  the  patient,  as  well  as  by  the  Surgeon. 

Rough  sounding  is  doubly  injurious.  It  injures  the  bladder  and  fails  to 
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Fig.  841.— Souiuling  for  Encj’stecl  Calculu.s. 


|:mes,  but  not  at  others  (Fig.  841) ; if  the  stone  always  appear  to  be  fixed  in 
le  situation  ; and  if  the  beak  of  the  instrument  cannot  be  made  to  pass 
Hind  it,  so  as  to  isolate  it,  but  a kind  of  tumour  projecting  through  the 
[ialls  of  the  bladder  is  felt,  around  or  on  one  side  of  the  point  where  the 
dcuhis  is  struck. 

The  fasciculated,  roughened,  and  sacculated  comlition  of  ihe  hladder  may 
aierally  be  detected  liy  the  way  in  which  the  beak  of  the  instrument  grates 
id  mbs  over  tlie  organ. 

The  size  of  the  calculus  is  best  determined  by  a lithotrite.  It  is  true  that 
•I^Surgeon  may  sometimes  come  to  a decision  as  to  the  bulk  of  a calculus,  by 
It  ^iseiwing  the  extent  of  surface  along  which  the  sound  is  in  contact  with  the 
one,  a.s  the  instrument  is  being  withdrawn.  But  a very  rough  guess  only 
n be  made  in  this  way;  and  I liave  frcHjuently  seen  very  experienced 
irgeons  deceived  in  theii’  estimate  of  the  size  of  a calculus,  mistaking  perhaps 
veral  small  ones  lying  together  for  one  large  one.  By  introducing  a litho- 
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i find  the  stone.  The  stone  is  often  missed  in  sounding,  especially  when  small, 
r l>y  being  carried  to  and  fro  as  the  urine  and  the  bladder  are  moved  backwards 
s,  iiid  forwards  by  rough  manipulation.  It  will  be  found,  if  the  jiarts  are  allowed 
::o  become  quiescent,  that  the  stone  falls  to  the  bottom  behind  the  prostate, 
vvvhere  it  will  be  found  by  a gentle  taj)  of  the  sound  first  on  one  side  then  on  the 
other. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usually  ascertain 
: iot  only  the  existence  of  a stone,  but  its  size  and  hardness  ; whether  it  be 
• jingle,  if  it  be  encysted,  and  the  general  state  of  the  bladder  ; with  all  ot 
vhich  it  is  of  importauce  that  he  should  be  acquainted  before  undertaking 
uiy  operation.  A good  deal  of  this  information  may  be  elicited  by  the  ordinary 
•oimd,  but  some  of  the  points  can  be  accurately  determined  only  by  sounding 
vith  the  lithotrite. 

The  hardness  of  the  stone  may  usually  be  judged  of  by  the  more  or  less 
lear  ringing  character  of  the  click  ; a uric  acid  or  oxalate  of  lime  calculus 
•iving  a sharper  sound  than  a phosphatic  concretion. 

A calculus  may  generally  be  known  to  be  encysted  if  the  sound  strike  it  at 
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trite  and  seizing  the  calcnlns  gently  hetween  its  blades,  a correct  estimate  of 
its  size  may  always  be  arrived  at. 

In  order  to  determine  that  scvaral  calculi  exist  in  the  l)ladder,  it  is  sometimes 
sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  conies  into  contact 
with  a stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly  insinuated 
between  two  concretions,  hi  some  cases,  however,  these  jioints  cannot  clearly 
be  made  out ; and  then  the  Surgeon,  introducing  a lithotrite  and  seizing  the 
first  calculus  with  which  he  meets,  should  hold  this  between  the  blades  of  the 
instrument,  and  wliilst  it  is  so  fixed  move  it  and  the  lithotrite  from  side  to 
side  ; when,  if  a click  be  heard  and  felt,  he  may  be  sure  of  the  existence  of 
another  stone. 

Sounding  is  by  no  means  destitute  of  danger,  more  especially  if  roughly 
done,  or  in  patients  who  have  chronic  kidney-disease.  In  the  first  case  it  may 
give  rise  to  cystitis  or  profuse  and  continuous  hemorrhage  ; in  the  second,  to 
rigors  and  suppression  of  urine. 

Errors  in  Sounding  occasionally  occur.  The  Surgeon  may  mistake  a 
hardened  and  fasciculated  bladder,  having  its  ridges  perhaps  incrusted  with 
phosphatic  matter  for  a calculus  ; this  is  especially  apt  to  happen  in  children. 
In  these  cases,  however,  the  mistake  may  usually  be  guarded  against  by  the 
absence  of  a distinct  click,  though  a rough  grating  sensation  be  experienced, 
and  by  the  Surgeon  being  unable  to  isolate  a stone.  Yet  the  difficulty  in 
some  cases  is  great ; Yelpeau  stated  that  he  was  acquainted  with  four  instance.s, 
and  S.  Cooper  with  seven,  in  which  patients  have  been  cut  and  no  calculus 
found  ; and  when  we  reflect  that  these  accidents  have  happened  to  such  men 
as  Cheselden,  who  on  three  occasions  cut  a patient  and  found  no  stone,  to 
Crosse,  to  Eonx,  and  to  Dnpuytren,  it  is  easy  to  understand  that  in  some  cases 
the  difficulty  of  coming  to  a correct  decision  must  be  very  great. 

Examination  of  the  Bladder  hy  Manipulation  can  be  easily  caiTied 
out  in  children.  The  patient  is  fully  ansesthetized  ; the  Surgeon  then  passes 
one  finger  into  the  rectum  and  presses  firmly  wdth  the  other  hand  above  the 
pubes.  If  a stone  be  present  it  can  be  clearly  felt  by  the  finger  in  the  rectimi 
and  its  size  ascertained.  In  adults  this  mode  of  examination  is  of  course 
impossible  if  there  be  much  abdominal  fat  or  any  enlargement  of  the  prostate, 
and  even  in  the  absence  of  these  conditions  it  is  very  uncertain,  as  the  huger 
does  not  reach  far  enough  nj)  to  grasp  the  stone. 

Stone  in  Women. — In  women  the  symptoms  of  stone  closely  resemble 
those  met  with  in  men,  and  the  detection  of  the  calculus  is  usually  very  easy, 
owing  to  the  shortness  of  the  canal  and  the  facility  with  which  the  stone  may 
be  tilted  up  by  introducing  the  fingers  of  the  left  hand  into  the  vagina.  The 
sound  used  in  these  cases  should  be  shorter  and  less  curved  than  that  employed 
for  the  detection  of  calculus  in  the  male  bladder. 

Pathological  Changes  induced  by  Calculus. — After  a stone  has  existed 
for  some  time  in  the  bladder,  it  induces  serious  pathological  changes  in  the 
whole  of  the  urinary  apparatus.  The  nTclhra  usually  becomes  slightly  dilated ; 
and  the  iirostate  not  unfrequently  somewhat  enlarged  and  imtable,  in  conse- 
(pience  of  which  a kind  of  pouch  is  formed  behind  it,  in  which  the  calculus 
is  apt  to  lodge.  The  most  important  changes,  however,  take  place  in  the 
bladder  and  kidiieys.  The  hlaclder  becomes  extremely  sensitive,  especially 
about  its  neck,  and  is  consequently  unable  to  contain  as  much  urine  as  usual  : 
hence  it  becomes  contracted.  In  some  rare  instances,  however,  as  will  be  inoa‘j 
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I especiiilly  noticed  when  we  come  to  speak  of  lithotrity,  it  falls  into  an  atonic 
; ' condition,  and  then  is  apt  to  become  rather  largely  dilated.  The  mucous 
( membrane  is  commonly  a good  deal  inflamed  and  irritated  by  the  presence 
I of  the  calculus  ; and  the  muscular  coat  becomes  thickened  and  hypertro- 
(,  phied,  so  as  to  give  it  a very  fasciculated  appearance.  Sacculi  occasionally 
j : form,  containing  sabulous  matter  and  fetid  pus  or  urine,  and  in  some  cases 
I lodging  a concretion,  which  then  constitutes  an  encysted  calculus  lying 
j:  altogetlier  outside  the  cavity  of  the  bladder,  with  which  it  merely  com- 

Imunicates  by  a very  narrow  aperture,  as  in  Figs.  885  and  88(5,  representing  a 
case  that  was  under  my  care,  and  which  is  fully  described  in  the  Journals 
for  ]\Iarch,  1858.  The  kidneys  are  often  congested,  frequently  in  a state  of 
chronic  or  subacute  interstitial  inflammation,  and  ultimately  become  the  seat 
of  such  structural  changes  as  are  incompatible  Avith  life.  When  death  occurs 
I as  the  consequence  of  stone,  the  patient  usually  sinks,  AA'orn  out  by  protracted 
; 'Suttering  and  kidney -disease. 

LITHOTOMY. 


It  is  not  my  intention  to  enter  into  the  general  history  of  lithotomy,  an 
operation  that  has  been  practised  from  the  earliest  ages  ; nor  to  gWe  a sketch 
of  the  gradual  modifications  that  have  at  various  times  been  introdneed,  from 
the  rude  attempts  of  the  Greek  and  Roman  Surgeons  to  the  barbarous  and 
unscientific  procedures  adopted  by  the  itinerant  operators  after  the  revival  of 
letters.  For  all  this,  I would  refer  the  reader  to  the  classical  works  of  Des- 
:;hamps  and  of  .John  Bell.  The  operation,  as  now  generally  practised  in  this 
■country,  is  essentially  that  introduced  by  Cheselden,  and  modified  more  or  less 
citiccording  to  the  Auews  of  particular  Surgeons.  Though  Surgeons  generally 
lire  agi*eed  upon  the  great  principles  invoh'ed  in  it,  they  differ  in  their  modes  of 
L’canwing  these  out ; thus  the  direction  and  extent  of  the  incisions  and  the 
fe  instruments  employed  have  been  much  varied  to  suit  the  tastes  and  views  of 
n jtjarticular  operatoi*s.  But,  although  I look  upon  Cheselden’s  operation,  as 
> modified  and  practised  by  Liston,  as  being  on  the  whole  the  simplest  and  safest 
H I node  of  cnttiiig  for  stone  as  yet  introduced,  there  can  be  no  doubt  that  recourse 
I ruay  occasionally  be  had  Avith  advantage  to  other  methods  instead  of  it.  Indeed, 
i there  is  no  operation  that  requires  to  be  considered  from  so  many  and  such 
i i lifferent  points  of  A'ieAV  as  lithotomy.  The  size,  shape,  and  position  of  the 
i tone,  the  age  and  constitution  of  the  patient,  all  render  it  desirable,  and 
» : ndeed  necessary,  to  modify  the  method  of  operating.  Hence,  a Surgeon 
I hould  not  be  too  exclusively  Avedded  to  one  plan,  but  should  adopt  one  or 
i ;>ther  of  the  methods  about  to  be  described,  according  to  the  exigencies  of  the 
particular  case  before  liim. 

^ Instraments,  &c. — The  table  for  operating  must  be  firm  and  of  convenient 
1^  1*  eight,  so  that  Avhen  the  Surgeon  sits  on  a rather  Ioav  stool  the  patient’s  nates 
' I MU  be  on  a leA'el  Avith  his  breast  ; a feAv  blankets  doubled  should  be  laid  upon 
the  table,  and  covered  by  a piece  of  mackintosh  cloth  hanging  over  the  end  ; 
:nd  a tray  of  sawdust  placed  under  it  on  the  floor.  The  instruments  necessarv 
re  the  following  : — a pair  of  lithotomy- tapes,  a sharp  and  probe-pointed 
■jali)el,  a staff,  forceps,  and  scoops  of  various  sizes,  and  a tube.  To  these 
Ti-iay  be  added  a searcher,  and  a brass  injecting  syringe. 

^ The  tapes  should  Ix)  of  coarse  flannel,  about  three  yards  long,  by  three  inches 
road. 
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An  infinite  amount  of  iii^-ennity  has  been  expended  in  giving  variety  to  the 
sliape  of  tlie  knives  used  for  opening  the  deejjer  portions  of  tlie  ni-ethra  and 
neck  of  the  bladder  in 'lithotomy.  Instruments  of  this  kind,  straiglit-edged 
and  shouldered,  beaked  and  probe-ended  in  every  possible  way,  have  been 
devised  ; and  each  has  had  its  special  advocate,  but  has  seldom  been  adopted 


Fig.  S42. — Lithotomy  Scalpel. 


in  practice  by  any  except  its  inventor.  All  these  modifications  of  the  ordinary 
scalpel  are,  to  say  the  least,  useless  ; some,  perhaps,  actually  dangerous.  They 
simply  seek  to  supply  by  mechanical  means  that  safety  in  the  deeper  incisions 
which  may  as  readily  be  secured  by  a broad-bladed,  straight-backed  scalpel,  if 
properly  guided  by  a hand  that  is  ordinarily  skilful. 

The  cutting  gorget,  formerly  much  in  vogue,  is  all  but  universally  discarded 
as  a most  dangerous  tool  by  the  modern  lithotomist. 

The  scalpel  for  the  adult  may  be  of  the  size  and  the  shape  represented  (Fig. 


Fig.  843. — Probe-pointed  Lithotomy  knife. 


842)  ; for  children,  it  may  be  made  a little  smaller.  Kprolje-poinled  lithotomy 
knife  of  the  size  and  shape  here  represented  should  also  be  at  hand  (Fig.  848). 

The  staff  should  have  a deep  groove  on  its  left  side,  occupying  nearly  one- 
third  of  the  instrument  ; it  should  be  well  curved,  of  as  large  a size  as  thej 
urethra  will  admit,  and  have  a roughened  handle  (Fig.  849).  ' 

The  forcepjs  must  not  be  too  heavy,  but  should  be  of  a good  length  in  the 
handles,  and  have  the  joint  well  set  back  ; the  inside  of  the  blades,  as  recom- 
mended by  Liston,  should  be  lined  with  linen  to  prevent  the  stone  from 


Fig.  844. — Open-bladed  Lithotomy-forceps,  lined  with  linen. 


slipping  (Fig.  845).  Coxeter  has  made  them  with  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  844)  ; in  this  way,  as  there  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instriunent  with  a stone  in  its 
grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is  ad- 
vantageous to  be  provided  with  some  that  are  curved  (Fig.  840).  The  handles 
should  be  made  with  a loop  on  one  side  and  a ring  on  the  other  ; the  ring  for 
the  reception  of  the  thumb  should  be  placed  somewhat  obliquely.  The  scoops 
of  different  sizes,  and  curved,  can  most  conveniently  be  used  when  fixed  in 
roughened  handles  (Figs.  847  and  848).  The  tube  should  be  of  silver  or  gum- 
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; elastic,  well  roiinded  at  the  end,  and  provided  with  silver  rings,  and  may  l)e 
i petticoated.  The  searcher  is  a slightly  curved  sound,  having  a bulbous  ex- 
tremity (Fig.  850).  The  syringe  should  be  provided  with  Gross’s  ball  nozzle, 
• which  propels  a revei’sed  current. 

; In  describing  the  operation  of  lithotomy,  Ave  shall  first  of  all  examine 
I seriatim  the  different  steps  of  an  operation  that  presents  no  unusual  complica- 


Fig.  S46. — Fig.  84(5. — 

Forceps.  Curved  Forceps. 


Fig.  847.— 
Scoop  in  Handle. 


Fig.  848.—  Fig.  849.  Fig.  850. — 
8cooi>.  Staff.  Searcher. 


i tion  or  difficulty  ; we  shall  then  consider  the  difficulties  that  may  be  met  with, 
the  accidents  that  may  occur  during  the  operation,  and  the  principal  soui’ces 
of  danger  and  the  causes  of  death  after  its  performance. 

Preparation  of  the  Patient. — Before  subjecting  a patient  to  operation, 
' his  general  health  must  be  properly  attended  to  ; and,  indeed,  if  we  find  the 
constitution  much  broken  by  prolonged  suffering,  the  bladder  or  kidneys 
seriously  diseased,  as  indicated  by  the  existence  of  pus  or  albumen  in  large 
quantity  in  his  urine,  and  by  the  presence  of  the  symptoms  of  interstitial 
•nephritis  (pp.  912 — 014),  it  will  be  wise  to  postpone  the  operation  for  a time,  or 
[perhaps  even  to  abandon  it  altogether.  There  are  feAV  conditions  in  which  a 
'Surgeon  is  placed,  that  test  his  moral  courage  more  severely  than  the  refusal 
■ to  operate  on  a patient  for  stone,  and  thus  allowing  him  to  die  unrelieA'ed. 
For  a Surgeon  to  do  this,  unmoved  by  the  entreaties  of  the  patient  and  of  his 
friends,  requires  no  little  self-reliance.  Yet,  when  the  patient  is  greatly 
•emaciated,  his  constitution  broken  down,  and  his  kidneys  evidently  much 
diseased,  lithotomy  Avould  be  attended  by  an  inevitably  and  rapidly  fatal  result, 
>and  the  performance  of  an  operation  Avould  be  a useless  act  of  cruelty. 
^Supposing,  however,  that  the  stone  is  of  moderate  size,  that  evidence  of 
renal  disease  is  absent  or  slight,  that  there  is  no  visceral  complication  to 
prevent  the  perfonnance  of  the  operation,  and  that  the  patient’s  health  is  in  a 
tolerably  good  state,  it  Avill  bo  necessary  to  subject  him  only  to  proper 
preparative  treatment  for  a short  time,  so  as  to  allay  or  remove  irritability  of 
the  urinary  organs  before  proceeding  Avith  it.  "With  this  vioAV  he  should  be 
4 ^ kept  as  quiet  as  possible  for  about  a week  or  ten  days  preceding  the  operation  ; 
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his  diet  slionld  be  properly  reo-ulatcd,  hut  not  too  low  ; the  pain  should  be 
lessened  by  tlie  administration  of  o])iates  or  henbane,  and  the  bowels  properly 
relieved.  On  the  day  preceding  the  0])eration,  a dose  of  castor-oil  or  some 
other  aperient  should  be  administered  ; and  on  the  morning  of  the  operation 
the  rectum  must  be  emptied  by  means  of  an  enema. 

Lateral  Operation. — All  the  urijie  contained  in  the  bla'dder  having  been 
drawn  off,  that  organ  should  be  filled  by  the  injection  of  about  six  or  eight 
ounces  of  tepid  water,  in  order  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  stone.  After  chloroform  has  been  administered,  the  Surgeon 
should  introduce  a full-sized  staff,  which  he  uses  as  a sound,  in  order  to  feel 
for  the  calculus.  If  he  detects  it,  he  proceeds  with  the  operation  ; if  he  cannot 
detect  it,  it  is  usually  recommended  that  he  should  withdraw  the  staff  and 


introduce  a sound,  with  which 
he  examines  the  bladder  ; and, 
in  the  event  of  his  still  failing 
to  discover  the  presence  of  the 
stone,  the  operation  must  be 
deferred,  for  it  is  an  imperative 
rule  in  surgery  that  lithotomy 
should  never  be  performed  unless 
the  stone  ciln  be  felt  at  the  time 
when  the  patient  is  actually  on 
the  table.  It  is,  however,  safer 
not  to  proceed  with  the  operation 
unless  the  stone  can  be  felt  with 
the  staff ; lest  the  point  of  this, 
though  apparently  in  the  bladder, 
be  actually  engaged  in  a false 
Lateral  Lithotomy.  passage.  1 he  stone,  then,  having 

been  felt,  the  patient  is  to  be 
firmly  tied  up.  This  is  done  by  making  a clove-hitch  on  the  tape,  and 
passing  it  round  the  wrist,  after  which  the  ends  of  the  tape  are  passed 
round  the  instep  and  hand  in  a figure-of-8,  as  in  Fig.  851.  Some 
Surgeons  prefer  leather  anklets,  which  are  attached  to  collai’S  round 
the  wrists  by  hooks  ; but  these  take  longer  to  apply,  and  possess  no  par- 
ticular advantage  over  the  tapes.  The  patient  is  now  brought  to  the  end 
of  the  table,  so  that  his  nates  project  beyond  it,  where  he  is  to  be  securely  held 
on  each  side  by  an  assistant,  who  grasps  the  foot  in  his  hand,  places  the  patient’s 
knee  under  his  arm,  and  draws  the  limb  well  aside,  so  that  the  perimeum  may 
be  fairly  exposed.  It  is  desirable  that  the  periumum  be  thus  fully  exposed  to 
the  Surgeon.  In  a patient,  however,  on  whom  I once  operated,  this  could  not 
be  done,  owing  to  the  left  hip  being  stiffened  by  clu’onic  rheumatic  arthritis  ; 
but  I did  not  experience  any  particular  difficulty  in  the  operation,  though 
somewhat  inconvenienced  by  the  position  of  the  limb.  The  Surgeon  then, 
seating  himself  before  the  patient,  shaves  the  perimeum — if  this  have  not 
already  been  done — and  introduces  his  finger  into  the  rectum.  This  is  done 
with  three  objects,  first,  to  ascertain  the  depth  of  the  perinmum  by  feeling  for 
the  apex  of  the  prostate  ; secondly,  to  make  sure  that  the  rectum  is  empty  : 
and  thirdly,  to  cause  a contraction  of  the  gut,  which  will  keep  it  out  of  the  way 
during  the  first  incision.  He  then  gives  the  staff  into  the  charge  of  a trusty 
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.assKstanfc,  'who  stands  on  tlie  patient’s  left,  and  who  raises  and  draws  aside  the 
-scrotum  with  the  left  hand  whilst  lie  holds  the  stall’  in  the  ri^’lit  (Fi«‘.  Hoi). 

The  Surgeon  then  sees  that  the  stall  is  held  in  the  way  in  which  he  prelers 
it.  There  are  two  ways  in  which  it  may  he  held  ; it  may  either  l)e  drawn  well 
up  into  the  arch  of  the  pubes,  or  it  may  be  pushed  somewhat  down,  and  slightly 
turned  towards  the  left  of  the  ])eriiuenm.  Liston  always  employed  the  first 
meihod,  which  I certainly  think  is  the  best,  as  it  tends  to  increase  the  space 
between  the  nrethra  and  the  rectum,  and  consequently  lessens  the  danger  of 
wounding  the  gut,  which  more  than  counterbalances  the  advantage  of  tlie 
other  method — that  of  approaching  the  membranous  portion  of  the  urethra  to 
the  surface. 

The  external  incision  is  made  by  entering  the  knife  in  the  raphe  of  the  peri- 
' na3um,  one  inch  and  a half  above  the  anus,  and  carrying  it  downwards  and 
outwards,  until  it  reaches  a point  that  is  just  below  the  anus,  but  about  one- 
; tliird  nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anal 
:«iperture  (Fig.  Hoi).  It  is  useless  to  prolong  the  incision  beyond  this,  as  any 
(freer  division  of  the  structures  of  the  scrotum  and  on  the  nates  cannot  facili- 
ctate  the  extraction  of  the  stone  ; but  it  must  occupy  the  extent  indicated, 
otherwise  considerable  dilli- 
tculty  may  be  experienced  in 
:the  later  steps  of  the  operation. 

,The  depth  to  which  this  in- 
' cision  should  be  carried  must 
vary  according  to  the  obesity 
of  the  subject;  usually  from 
about  three-quarters  of  an  inch 
tto  an  inch,  but  not  so  deeply 
:above  as  below.  By  this  in- 
' cision  the  skin,  superficial 
(fascia,  subcutaneous  fat,  and 
i inferior  hEeniorrhoidal  vessels, 

;are  divided.  After  it  is  com- 
ipleted,  the  knife  is  again  intro- 
( duced  a little  below  the  upper 
ipart  of  the  avouikI,  and  the 
i blade  is  run  lightly  down- 
wards over  any  resisting  struc- 


S52. — Lateral  Litliotomj' ; Finger-nail  in  Groove  of 
tlie  Stall'. 


•tures  ; the  left  fore-finger 

' x'  I*"' 

being  placed  at  the  middle 
of  the  wound,  so  as  to  protect 

•the  rectum.  In  this,  way  the  triangular  space  is  opened  between  the 
;.accelerator  urime,  the  erector  penis,  and  the  trail sversalis  perintei  muscles  ; 
..and  as  the  knife  is  carried  downwards,  the  last-named  muscle,  the 
•transversalis  perinaii  artery  and  some  areolar  tissue  are  cut  through.  The 
’ lower  border  of  the  triangular  ligament  also  is  notched  so  as  to  open  up  the 
space  betiveen  the  two  layers  of  the  ligament,  in  which  the  membranous  part  of 
the  urethra  lies.  The  knife  is  tlien  withdrawn,  and  the  left  index-finger  is 
pushed  deeply  into  this  space  until  the  edge  of  the  nail  is  lodged  in  the  groove 
of  the  staff  (Fig.  852),  Avhich  can  be  felt  just  anterior  to  the  prostate,  thinly 
covered  by  the  membranous  portion  of  the  nrethra,  the  constrictor  urethra.', 
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and  the  deep  transverse  muscle.  Tlie  point  of  tlie  knife  is  tlieii  pushed  throiudi 
the  uretlira  at  its  membranous  part  into  the  groove  of  the  staff;  above  tTie 

index-finger,  wliicli  protects  and  ])resses 
to  the  right  tlie  rectum  lying  beneath  it 
(Fig'S.  Saif  and  Ha-f). 

AVhen  the  knife  is  felt  to  be  well  lodged 
in  the  groove,  its  handle  is  slightly 
depressed,  so  that  the  point  may  be  raised  ; 
at  the  same  time  the  blade  should  be  .some- 
what lateralized  so  that  its  side  lies  parallel 
to  the  ramus  of  the  ischium.  If  the  edge 
be  turned  too  directly  downwards  towards 
the  mesial  line,  the  rectum  may  be 
wounded  ; and  if  it  be  directed  too  much 
outwards  the  internal  pudic  artery  will  be 
endangered  (Fig.  855)  ; hence  the  mid  course  is  the  proper  one. 

The  Surgeon,  keeping  the  knife  steadily  in  this  position,  and  pressing  the 
point  firmly  against  the  side  of  the  groove  of  the  staff,  which  he  must  never 
for  a moment  lose,  pushes  it  forwards,  dividing  the  membranous  part  of  the 


Fig.  853.— Knife  in  Groove  of  Staff. 


.*\.r 

urethra,  the  antei'ior  part  of  the  prostate  gland  and  the  sheath  enclosing  it.  a.' 

and  a few  fibres  of  the  levator  ani  (levator  prostata3),  and  thus  makes  an  entry  Ifv 

into  the  bladder  (Fig.  854)  ; he  then  withdraws  the  knife,  keeping  its  back  |i 

against  the  staff,  so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate.  !i* 

Through  this,  and  along  the  staff,  he  then  pushes  his  left  index-finger  until  it  jt  ‘ 
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,x*eaclics  the  bladder,  when  he  endeavours  to  feel  the  calcnlns  witli  its  ti}). 
Should  his  huger  be  short,  the  periiuenm  deep,  or  the  prostate  enlarged,  he 
nay  be  unable  to  reach  the  bladder  in 
:his  way  ; and  must  then  introduce  a 
ii  hunt  gorget,  as  reconuueiided  by 
-’heselden  and  jMartineau,  in  order  to 
lilate  the  aperture  in  the  prostate.  If 
■le  use  his  huger  for  this  purpose,  he 
^ives  it  a twist  or  two  after  passing  it 
hrough  the  prostate,  so  as  to  enlarge 
he  aperture  through  which  it  is  entered, 
laving  made  sure  that  it  is  in  the 
ladder,  and  having,  if  possible,  felt 
die  stone,  he  directs  the  assistant  to 
vithdraw  the  staff  from  the  urethra. 

, Here  let  us  pause,  and  examine  the 
:j]l.5rincipal  points  in  these  the  hrst  and 
i|i  lecond  stages  of  the  operation.  It  will 
e observed  that,  in  accordance  with 
I he  best  authorities  upon  this  subject, 

!iid  with  my  own  experience,  I have 
commended  the  external  incision  to 

e free,  the  rectum  to  be  protected  by  the  left  iudex-finger,  the  knife  to  be 
^l^omewhat  lateralized  during  and  after  the  opening  of  the  urethra,  and  the  deep 
icision  to  be  limited. 

1.  The  Position  of  the  Knife  must  be  carefully  attended  to,  especially 


H 


Fig.  S55. — Ai-teries  of  Perinoeum  and  Deep  Fascia. 
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tiring  the  deep  or  second  incision.  At  this  stage  of  the  operation  the  edge 
lould  be  latpraHzed ; that  is,  directed  about  midway  between  the  horizontal 
id  perpendicular  positions,  so  that 
le  surface  of  the  blade  lies  nearly 
I irallel  to  the  ramus  of  the  ischium, 
he  manner  of  holding  the  knife  has 
^:en  much  discussed,  and  necessarily 
id  naturally  varies  with  different 
:irgeon.s.  1 believe  it  signifies 
itlehowthe  handle  of  the  instru- 
ent  is  held  between  the  Surgeon’s 

provided  the  edge  be  never  turned  upwards,  imt  lie  always  kept 


P'ig.  858.— Position  of  Hand  and  Knifo  (Autlior). 


.Igers, 


Fig.  857. — Position  of  Hand  and  Knife- 
(Liston). 


fFig.  S5fi. — Position  of  Hand  and  Knife 
(Fergnsson). 


954 


URINARY  CALCULUS  AND  LITHOTOMY. 


well  lateralizcd,  with  the  point  .steadily  pressed  into  the  <iToove  of  the 


If  a Suro-eon  know  what  he  is  about,  he  may  safely  hold  his  knife 
as  best  suits  bis  own  convenience.  In  the  first  incision,  most  operab/rs,  I 
believe,  hold  the  knife  under  the  hand,  as  rejwesented  in  Fig.  «o(;  ; a position 
which  that  excellent  lithotomist  and  accomplished  Surgeon,  Fci'gnsson,  jn-e- 
served  throughout  the  operation.  Liston,  in  the  early  part  of  his  career, 
appears  to  have  held  the  knife,  in  the  second  stage  of  the  opei'ation,  above  the 
hand  ; and  in  all  the  representations,  published  as  well  as  unpublished,  that 
he  has  left  of  his  operation,  he  has  depicted  the  knife  and  hands  in  the 
position  shown  in  Fig.  857  ; which,  in  the  last  edition  of  his  Practical  Surgery, 
he  describes  as  a correct  sketch  of  “ the  position  of  the  hands  and  knife  ” at  the 
commencement  of  the  second  stage  of  the  operation.  There  can  be  no  doubt, 
however,  as  Fergusson  has  pointed  out,  that  in  actual  practice,  at  least  after 
his  first  few  years  as  an  o]ierator,  he  held  the  knife  under  the  hand,  with  the 
index-finger  upon  the  side  or  the  back  of  the  blade. 

For  my  own  part,  I believe  that  every  Surgeon  will  hold  the  knife  in  the 
way  which  he  finds  most  convenient,  and,  as  it  were,  natural  to  him.  If  any 
rules  can  be  laid  down  on  this  point,  I should  say  that,  in  operating  on  a child, 
or  on  an  adult  with  a shallow  perinmum,  the  knife  is  most  conveniently  held 
as  represented  in  Fig,  856.  But  if  the  patient  be  fat,  and  the  perineum 
deep,  then  I think  that  it  is  a question  whether  greater  steadiness  may  not 
sometimes  be  secured  by  holding  the  knife  somewhat  in  the  manner  of  a 
gorget,  with  the  index-finger  perhaps  a little  more  upon  the  side  of  the 
handle  (Figs.  858  and  854)  ; in  this  way  the  point  is  firmly  pressed  into  the 
groove  of  the  staff,  out  of  which  it  cannot  slip,  as  it  is  secured  and  supported 
by  the  index-finger  being  somewhat  under  it.  The  section  of  the  prostate  is 
thus  made  by  a steady  push  or  thrust  of  the  knife  forwards,  and  not  by  any 
cutting  movement  downwards.  No  danger  can  result  in  the  deep  incision 
from  pushing  the  point  of  the  knife  up  into  the  groove  of  the  staff ; but  there 
IS  great  danger  of  missing  the  bladder,  and  entermg  the  recto-vesical  space, 
if  it  be  at  all  depressed  and  the  handle  raised,  though  this  cannot  always  be 
avoided  if  the  staff  be  pushed  deeply  into  the  bladder.  It  may  happen  that , 
the  knife  will  not  run  readily  along  the  groove,  if  its  blade  form  too  small  an 
angle  Avith  the  part  of  the  staff  Avith  Avhich  it  is  in  contact.  The  hand  must 
then  be  slightly  raised  and  depressed  again  as  the  knife  glides  along  the  curve 
of  the  staff  into  the  bladder,  so  that  the  point  may  be  kept  well  in  the  groove ; 
and  all  risk  of  slipping  out  avoided. 

2.  The  Incision  into  the  Prostate  must  be  at  least  of  sufficient  size  to 
admit  the  tip  of  the  fore-finger  readily.  The  extent  to  which  it  should  be 
carried  has  been  the  subject  of  much  discussion,  and  of  Avide  diversity  of 
opinion  ; John  Bell  advising  that  the  incision  should  reach  backwards  to 
the  bladder,  and  Scarpa,  that  it  should  not  exceed  five  lines  in  adults  and  tAvo 
in  children.  The  danger,  hoAvever,  it  must  be  borne  in  mind,  does  not  consist 
in  the  section  of  the  prostate  itself — Avhich  is  in  reality  a structure  of  but  little 
importance — but  in  cutting  beyond  it  to  such  an  extent  as  to  open  up  the  loose 
areolar  tissue  surrounding  the  bladder,  Avhich  would  expose  the  patient  to  the 
danger  of  urinary  extravasation  and  diffuse  inflammation. 

It  was  formerly  supposed  by  some  Surgeons  that  a stone  of  moder.ate  size 
could  be  extracted  through  the  prostate  Avithout  tearing  the  fibrous  capsule  of 
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le  gland  derived  from  the  recto-vesical  fascia,  which  was  asserted  to  remain 
ninjnred,  and  to  prevent  infiltration  of  urine  into  the  surrounding  parts, 
'ixperiment  on  the  dead  body,  and  the  i)Ost-mortem  examination  of  those  who 
ied  after  lithotomy,  clearly  demonstrated  the  fallacy  of  these  views.  No 
one  of  one  inch  in  diameter  can  be  removed  through  a healthy  prostate 
ithont  dividing  the  gland  and  its  capsule  for  a considerable  ])art  of  their 
ngth,  and  if  the  calculus  be  of  considerable  size,  the  reiiD  will  be  found  to 
cteiid  backwards  in  the  floor  of  the  bladder,  some  way  towards  the  left 
reter.  The  danger  of  urinary  infiltration  is  not  in  the  external  parts  of  the 
oiind,  but  in  the  loose  snbperitoneal  tissue  ; and  that  distinguished 
latomist,  Ellis,  taught  many  years  ago  that  the  separation  between  the 
A’ity  of  the  pelvis  and  the  external  parts  in  which  a lithotomy  wound  can  be 
fely  made  is  not  the  sheath  of  the  prostate  but  the  lateral  and  anterior  true 
raments  of  the  bladder,  or  in  other  words,  the  recto-vesical  fascia.  Hence  the 
cisiou  may  be  safely  carried  through  the  whole  length  of  the  lower  and  outer 
de  of  the  prostate  up  to  the 
iuy  neck  of  the  bladder, 
h’ovided  it  do  not  pass 
i<yond  the  attachment  of 
i*e  lateral  ligament  of  the 
Iradder,  and  so  open  up  the 
ose  snbperitoneal  tissue 
Lound  this  viscus. 
k There  are,  however,  other 
['.ngei-s  beside  extravasation 
urine  that  may  arise  from 
0 free  use  of  the  knife  in 
t-e  deeper  parts  of  the  wound, 

VKJcially  liaBmorrhage  from 
te  venous  plexus  suiTounding 
ee  prostate  and  woimd  of  the 
■itum.  For  these  reasons  I 

eefer  to  incise  the  prostate  to  a moderate  extent,  enlarging  the  aperture  by 
retching  with  the  fore-finger. 

lln  the  section  of  the  prostate,  then,  two  points  have  specially  to  be  attended 
::  one  is,  that  the  knife  in  entering  be  not  pushed  forwards  at  too  great  an 
[Lgle  with  the  staff,  so  as  to  cut  widely  ; and  the  other  is,  that  in  its  with- 
Liwal  the  blade  be  kept  steadily  in  contact  Avith  the  staff.  Indeed,  I believe 
kit  there  is  more  danger  of  doing  mischief  in  the  withdrawal  than  in  the 
[.ory  of  the  knife  ; for,  if  it  leave  the  staff  for  a moment,  all  guide  is  lost,  and 
; edge  may  sweejA  downwards  through  the  base  of  the  ]>rostate  and  the  neck 
the  bladder.  As  the  knife  is  withdrawn,  the  left  index-finger  is  pushed 
•'Wards  into  the  aperture  in  the  prostate,  Avhich  is  then  dilated  by  its  pressure 
a sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slijiped  in 
the  finger  is  withdrawn,  and  for  the  extraction  of  the  stone.  This  part 
the  ojieration  may  veiy  conveniently  be  performed,  as  Avas  usually  done  by 
uton,  at  the  moment  Avhen  the  Surgeon  is  stooping  down,  engaged  in 
icting  his  forceps.  The  dilatation  of  the  jirostate  is  readily  effected  ; for 
8 structure,  though  dense,  is  friable,  and  breaks  doAvn  easily  under  someiAdiat 
cible  pressure  by  the  finger.  In  this  Avay,  by  a mere  notching  of  the 
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prostate,— by  a moderate  section  of  its  apex,  followed  by  simple  dilatation  witli 
the  fino-ei',— sufficient  space  will  be  obtained  for  the  extraction  of  all  moderate- 
sized  calculi,  without  the  employment  of  any  violence,  or  the  infliction  of  aiiv 
bruising  upon  the  tissues. 

But  another  obstacle  exists  which  will  prevent  fclie  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  probably  prove  fatal  to  the  patient. 
Idiis  obstacle  consists  of  a firm  resisting  tissue,  which  has  Ijeen  described  by 
Tyrrell  as  “ an  elastic  ring,”  surrounding  the  neck  of  the  bladder  ; by  Liston 
as  “ a fibrous  or  ligamentous  band  surrounding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibres  of  the  organ  are  inserted.”  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences will  ensue  ; but  if  it  be  divided,  the  other  tissues,  as  Liston  observes, 
will  yield  to  an  inconceivable  extent,  without  injury  to  the  recto-vesical  fascia. 
The  division  of  this  ring  must  be  practised  only  to  a very  limited  extent.  I 
believe  that  it  is  always  effected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ; a mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufficient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I have,  generally,  used  the  term  “ dilatation ; ” and  I believe  that,  by  a simple 
j)rocess  of  dilatation  or  expansion  of  these  parts,  and  without  any  violence 
whatever,  small  calculi  under  an  inch  in  diameter  may  be  extracted.  In  fact, 
for  the  removal  of  such  stones,  no  force  whatever  is  required,  either  in  opening 


up  the  prostate  or  in  withdrawing  the  calculus.  But,  in  removing  stones  of 


greater  magnitude  than  this,  I believe  that  the  p>rocess  of  expansion  of  the 
prostate  and  neck  of  the  bladder,  whether  effected  by  the  finger,  by  a blunt 
gorget,  or  by  the  opening  up  of  the  blades  of  the  forceps,  is  a process  of  lace- 
ration rather  than  of  dilatation,  as  I have  frequently  had  occasion  to  observe 
in  experiments  on  this  point  made  on  the  dead  subject.  If  this  laceration  be, 
however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend  through 
the  lateral  ligament  of  the  bladder,  and  into  the  subj)eritoneal  tissue,  no  harm 
results.  It  is  difficult,  with  ordinary  force,  to  lacerate  the  dense  ligament. 
This  structure,  therefore,  remains  as  a firm  unbroken  barrier  between  the 
pelvic  areolar  tissue  and  the  external  wound,  preventing  the  possibility 
of  the  infiltration  of  urine  into  the  internal  subperitoneal  areolar  tissue,  and 
lessening  materially  the  chance  of  diffuse  inflammation.  But  if,  in  the  with- 
drawal of  the  stone,  or  by  an  undue  expansion  of  the  blades  of  the  forceps, 
the  Surgeon  feel  a sudden  giving  yvay  of  a tense  annular  structure,  he  may  be 
sure  that  the  lateral  ligament  has  been  torn,  and  fatal  mischief  will  probably 
ensue. 

Extraction  of  the  Stone. — A forceps  of  sufficient  length,  of  a size 
proportioned  to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  yvater,  must  be  slid  along  the  index-finger,  yvhich  is  kept  in  the  yvouud, 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat  down  so  a 
to  meet  the  instrument.  In  this  way,  also,  the  stone  may  often  be  fixed  by  tin 
point  of  the  finger,  and  its  position  thus  accurately  determined.  The  forcep 
having  been  introduced  closed,  the  finger  is  withdrawn,  yvhen  a gush  of  urine 
will  usually  take  place  through  the  yvound,  if  that  fluid  have  not  already 
escaped  at  the  time  yvhen  the  incision  is  made  through  the  prostate.  By  thi^  ^ 
gu.sh  the  calculus  may,  as  Forgusson  obsery'es,  sometimes  be  carried  into  tlnj, 
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1 -asp  of  tlie  instrument ; most  commonly,  however,  the  stone  requires  to  he 
I It  for  with  the  closed  forceps.  Wiien  its  position  has  been  ascertained,  usually 
[ the  inferior  fundus,  the  blades  of  the  instrument  arc  opened  ; and,  by 
l|  ishing*  one  against  the  wall  of  the  bladder,  and  giving  it  a slight  shake,  the 
,1  cuius  generally  drops  between  them  ; though  occasionally  it  is  somewhat 
oublesome  to  seize,  and  this,  indeed,  often  constitutes  the  most  tedious  and 
inoying  part  of  the  operation.  Fergusson  advised  holding  the  forceps 


Fig.  SGO.— Direction  of  Forceps  in  Extraction  of  Stone. 


i.ansversely,  opening  them  as  widely  as  possible,  then  giadug  a quarter  turn  so 
to  make  the  lower  blade  scoop  along  the  floor  of  the  bladder,  when  on 
osiug  the  forceps  the  stone  will  usually  be  caught.  The  blades,  having  the 
one  in  their  grasp,  are  then  closed,  and  the  stone  is  drawn  downwards 
Irrough  the  wound.  If  it  be  small,  it  may  be  extracted  at  once  without  any 
|?fficulty  ; if  it  be  of  moderate  size,  the  Anger  should  be  introduced  along  the 
oades,  in  order  to  feel  whether  it  is  in  a proper  position  for  extraction.  If  its 
ing  axis  lie  across  the  wound,  this  must 
‘ changed  ; and  it  must  then  be  with- 
[;.awn  by  a kind  of  to-and-fro  movement 
the  direction  of  the  axis  of  the  pelvis 
”ig.  SGO).  Should  the  stone  unfortu- 
h.telv  be  broken,  or  should  there  be 
pveral  small  calculi,  the  fragments  or 
■e  small  calculi  may  generally  be  best 

! moved  by  means  of  the  scoop  (Fig.  8G1).  In  the  event  of  fracture 
[•‘cuiTing,  it  will  be  necessary  to  wash  out  the  bladder  freely  and  repeatedly 
|ith  tepid  water,  injected  l)y  means  of  a brass  syi-inge  through  a tube  intro- 
I'lced  by  the  wound. 

J’lf  the  perinaeum  be  very  deep,  and  the  prostate  enlarged,  it  may  happen 
|.'<at  the  neck  of  the  bladder  is  so  far  removed  from  the  surfiice  that  the  fiinrer 

I C? 

|.'nnot  reacli  its  interior.  In  these  circumstances,  the  Surgeon  must  be  careful 
; pa.esing  the  forceps,  that  the  instrument  do  not  slip  to  the  side  of  the  inci- 
>n,  the  guide  and  support  of  the  index-finger  being  lost.  In  two  or  three 
>«f.*s  of  this  kind  that  have  f>ccurred  to  me,  in  wliich,  owing  to  the  anatomical 
[ asons  above  stated,  I could  not  reach  the  bladder  with  the  tip  of  my  fore- 


Fig.  801. — Position  of  Finger  and  Scoop  in 
Extracting  Stone. 
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finger,  I have  directed  the  assistant  who  lield  tlie  stuff  not  to  witlidraw  it,  but, 
using  it  as  a guide,  have  slipped  tiio  forceps  along  its  groove  and  over  its  con- 
cavity, in  this  way  making  it  enter  tlie  hludder  Avith  the  greatest  ease  and  cer- 
tainty. This  manoeuvre  1 Avould  strongly  recommend  in  the  cases  alluded  to. 

It  is  of  the  first  importance  to  extract  the  stone  whole  Avithout  breaking  it, 
or  even  chipping  fragments  from  it  Avith  the  blades  of  the  forceps.  Xo  ellbrt 
consistent  Avith  the  safety  of  the  jDatient  should  he  spared  in  obtaining  this 
desirable  result ; not  for  the  sake  of  any  vain  display  of  manual  skill,  but  from 
a regard  to  the  av ell-being  of  the  patient.  If  the  stone  become  broken  by  the 
attempt  at  extraction,  Avhat  happens  ? The  Surgeon  is  obliged  to  introduce 
repeatedly  the  forceps  and  the  scoop  in  his  attempts  to  clear  the  bladder  ; the 
mucous  membrane  of  Avhich,  falling  upon  and  enveloping  the  fragments,  is 
liable  to  be  pricked,  bruised,  and  excoriated  in  the  endeavour  to  seize  them. 
The  bladder  requires  to  be  frequently  washed  out  with  copious  injections  of 
tepid  water,  and  the  operation  thus  becomes  greatly  and  dangerously  prolonged. 
Even  after  much  time  and  labour  have  been  spent  in  these  efforts,  fragments 
are  apt  to  be  left  behind  Avhich  may  occasion  great  present  imtation,  and,  if 
retained,  Avill  form  the  nuclei  of  future  calculi. 

In  children,  and  indeed  in  most  cases  in  AAdiich  the  perinmum  is  not  very 
deep,  so  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and 
hooked  forAvards,  the  scoop  is  a most  convenient  instrument  for  its  extraction ; 
and  in  these  cases  I have  often  employed  it  in  preference  to  the  forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  facets,  and 
the  finger  must  be  passed  into  the  bladder  and  its  caAuty  explored  while  firm 
pressure  is  made  above  the  pubes.  In  this  way  the  whole  interior  of  the 
bladder  is  easily  explored  except  in  those  cases  in  which  the  perinaeum  is 
unusually  deep.  The  interior  of  the  bladder  may  be  further  explored  by  means 
of  a searcher ; and  if  other  stones  be  fomid,  they  must  be  dealt  with  in  the 
same  way  as  the  first. 

If  the  urine  has  been  foul  before  the  operation,  it  is  well  to  sponge  the 
surface  of  the  wound  over  with  chloride  of  zinc  (gr.  40  to  5j-)>  to  insert 
a little  iodoform. 

The  gum-elastic  tule  may  then  be  introduced,  and  secm’ed  with  tapes  to  a 
band  round  the  patient’s  abdomen.  This  tube  must  be  kept  free  from  coagula 
by  the  introduction  into  it,  from  time  to  time,  of  the  feather  of  a pen.  The 
tube  is  of  great  service  in  preventing  the  wound  from  becoming  blocked  up 
by  coagula,  by  which  the  free  escape  of  the  urine  aA'OuM  be  interfered  Avith.  By 
means  of  this  tube  a ready  outlet  is  given  to  the  urine,  the  chance  of  infiltra- 
tion is  lessened,  and  if  there  be  hasmorrhage  the  woimd  may  readily  be  plugged 
round  it. 

Iiithotome  for  Lateral  Lithotomy. — Surgeons  have,  at  various  times, 
expended  much  ingenuity  on  the  construction  of  instruments  calculated  to 
facilitate  the  operation  of  lithotomy,  and  to  enable  the  operator  to  make  his 
incision  with  absolute  precision.  Most  Surgeons  prefer  to  rely  on  their  own 
skill  to  accomplish  this,  and  mechanical  contrivances  have  very  generally  and 
perhaps  somewdiat  unjustly  been  discarded.  Of  all  the  instruments  of  the  kmd 
refen’ed  to,  that  which  is  the  iiiA'cntion  of  X.  R.  Smith,  of  Baltimore,  is  the 
most  ingenious  and  practically  useful. 

The  instrument  consists  of  a staff  Avith  appliances,  and  a peculiarly  shaped 
bent  cutting  gorget.  It  AA'as  first  described  and  figured  by  Smith  in  1831. 
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[t  lias  uiulergoiie  many  modifications  at  the  hands  of  its  iincntoi,  and  is 
low  given  to  the  profession  witli  all  its  improvements,  as  seen  in  Figs.  H()2  aiu 

m. 

The  start'  consists  of  three  parts.  1.  A rectangular  tubular  start,  ^\ith  a 
vide  slit  making  a cpuirter  turn,  so  as  to  fit  it  for  lateral  lithotoiny.  2.  Attached 
uO  the  start'  by  a hinge  close  under  the  handle,  is  an  arm-jiiece,  oi  con- 
luctor.”  This  ends  in  a knife-blade,  set 
it  right  angles  to  the  shaft  and  deeply 
grooved  at  its  under  part.  An  “ indi- 
cator ” consists  of  a slender  rod  traversing 
he  handle  of  the  start'  and  terminating 
n a cu})  sliding  in  the  tubular  staff. 

The  mode  of  action  of  the  instrument 
<s  as  follows.  The  conductor  being  di-awii 
■oack  on  its  hinge,  the  rectangular  start'  is 
■.lassed  in  the  usual  way  into  the  bladder, 

;he  angle  being  brought  just  in  front  of 
:he  prostate  and  resting  on  the  mem- 
■n-anous  part  of  the  urethi-a.  When  the 
Sm-geon  has  satisfied  himself  that  the 
ttart'  is  in  proper  position,  he  draws  down 
; he  .conductor,  and,  pressing  upon  it, 
lushes  its  terminal  knife  through  the 
■issues  of  the  perinmum  until  it  enters  the 
lit  in  the  staff.  The  groove  in  the 
‘ conductor  ” outside  the  perinteum  is  now 
■continuous  with  that  in  the  start'  which  is 
:ii  the  urethra.  The  “ indicator”  is  now 
Irawn  up  so  that  its  cup  lies  immediately 
mder  the  groove  of  the  “conductor,” 

The  superficial  incision  having  been  made 
m the  usual  way,  the  urethra  is  opened 
rui  the  groove  in  the  “ conductor  ; ” the 
» eak  of  the  knife  is  then  engaged  in  the 

iupof  the  “ indicator,”  and  as  the  knife  advances  the  rod  of  the  indicator 
vescends,  but  ceases  to  move  if  the  blade  depart  from  the  proper  route  by 
lipping  out  of  the  slit  in  the  staff  and  stops  when  the  end  of  the  groove  is 
.'.eached.  The  knife,  or  gorget  (Fig.  863),  ends  in  a blunt  beak,  and  the 
itandle  is  set  at  an  angle  to  the  blade,  so  as  to  enable  the  Surgeon  to  watch 
tiore  acciu-ately  its  attitude  and  position. 

Professor  .Johnson,  of  Baltimore,  has  used  this  instrument  many  times,  and 
peaks  highly  of  its  utility. 

After-treatment  of  Lithotomy. — After  the  operation,  the  patient  must 
e removed  to  a bed,  which  should  be  proiierly  arranged  by  having  a large 
I'piare  of  Macintosh  cloth  put  across  it.  On  this  a folded  sheet  should  be  laid, 
vhich  must  be  rolled  up  on  the  further  side,  so  that,  as  it  becomes  wetted  by  the 
scape  of  urine,  it  may  be  drawn  across  from  under  the  patient.  This  must  be 
hanged  frequently  in  order  to  keep  him  clean  and  dry.  A full  dose  of  tincture 
f opiujii  in  barley-water  should  then  be  given  : a warm  flannel  laid  across 
he  abdomen  ; plenty  of  barley-  or  gum-water  allowed  for  drink,  and  nothing 


Fig.  SG2.  — Smith’s  Lithotomy  Stafi’  ami 
Conductor. 

Fig.  S03  (to  riglit). — Smith’s  Gorget. 
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but  rico-milk  or  lii>-ht  pudding  for  diet  during  the  first  tliree  or  four  days. 
After  this  some  l)roth  may  he  allowed,  and  the  rpiality  of  the  food  gradually 
improYcd.  Occasionally,  liowever,  it  may  he  necessary  to  de])art  fi-om 
this  routine  system  of  dieting  tlie  patient  after  lithotomy  ; and  I have, 
Avith  great  advantage,  alloAved  Avine,  and  even  brandy,  a day  or  tAVO  after 
the  operation. 

At  the  end  of  tliirty-six  or  forty-eight  hours  the  tube  may  be  removed,  tlie 
sides  of  the  incision  by  tliat  time  liaving  Ijocome  glazed  over,  and  little  danger 
of  infiltration  existing.  The  patient,  Avho  up  to  this  time  has  been  lying  on. 
his  back,  should  then  be  directed  to  change  his  posture,  first  to  one  side  and 
then  to  the  other.  The  buttocks  and  hips  should  be  AA’-ell  oiled  or  smeared  Avith 
vaseline,  so  as  to  prevent  the  irritating  effects  of  the  urinary  drainage.  The 
urine  continues  to  flow  entirely  through  the  Avound  for  the  first  four  or  five 
days.  About  this  time  it  fL’ec|uently  suddenly  ceases  to  do  so,  escaping  by  tlie 
urethra.  This  is  OAving  to  the  prostate  becomiug  turgid  from  inflammatory 
swelling,  and  thus  blocking  up  the  aperture  in  it  ; but  as  this  swelling  goes 
doAvn,  in  the  course  of  a day  or  tAvo,  the  urine  usually  escapes  by  the  Avound 
again,  and  continues  to  do  so  in  gradually  decreasing  quantities  until  the 
aperture  is  finally  closed,  Avhich  happens  usually  at  about  the  end  of  fourteen 
or  eighteen  days  ; though  in  patients  who  have  sufiered  from  phosphatic  cal- 
culus it  sometimes  takes  a longer  period,  owing  to  the  broken  state  of  the 
general  health.  Should  the  Avound  fall  into  a sloughy  state,  the  patient  must 
be  put  on  a very  generous  diet,  even  a free  allowance  of  stimulants  : and  the 
tincture  of  benzoin  may  be  daily  applied.  When  slow  in  healing,  it  may  be 
stimulated  Avith  nitrate  of  silver  applied  to  the  bottom ; and,  should  a fistulous 
aperture  be  left,  that  may  be  touched  Avith  the  electric  cautery.  After  the 
operation,  appropriate  constitutional  treatment  should  be  continued  for  some 
time  in  order  to  preA'^ent  a recurrence  of  the  disease. 

Lateral  Lithotomy  in  Boys  under  the  age  of  puberty  is,  perhaps, 
the  most  successful  of  all  the  great  operations  in  Surgery.  It  is  performed 
much  in  the  same  way  as  in  the  male  adult ; there  are,  however,  some  points 
of  modification  or  of  difference  in  the  oiAeration  AA'hen  jDractised  on  young 
subjects.  The  folloAving  are  worthy  of  note,  and  should  be  remembered  by  the 
Surgeon  in  proceeding  to  operate  on  children. 

1.  The  urethra  in  boys  will  commonly  be  found  larger  than  would 
perhaps  at  first  be  expected  from  their  age,  readily  admitting  a jSTo.  8 or  9 
staff. 

2.  The  perinaeum  is  usually  proportionately  more  Avascular  in  boys,  in 
consequence  of  the  straining  produced  by  the  irritation  of  the  calculus. 

.3.  There  is  often  from  the  same  cause  a tendency  to  prolapsus  of  the 
rectum, 

4.  As  the  prostate  is  a rudimentary  organ  in  the  boy,  the  deep  incision 
necessarily  passes  beyond  its  limits  into  the  neck  of  the  bladder. 

5.  In  boys  the  tissues  are  more  yielding,  and  more  readily  lacerable  under 
the  finger. 

6.  The  most  important  point,  hoAA^ever,  is,  that  in  the  boy  the  bladder  lies 
high,  being  rather  in  the  abdomen  than  in  the  pehus  ; hence,  it  is  of  import- 
ance to  raise  the  point  of  the  knife  someAvhat  more  than  in  the  adult  in  making 
the  deep  incision,  and  to  be  careful  that  it  do  not  slip  into  the  tissues  l)etAveen 
the  rectum  and  the  bladder,  Avhich  may  happen  unless  this  precaution  be  taken. 
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j,||[  have  known  this  to  oconr  in  several  instances  to  Hospital  Surgeons  of  skill 
land  experience,  the  forceps  being  ])assed  into  this  space  under  the  supposition 
i'Df  its  being  the  bladder  ; and  in  every  case  the  patient  died  unrelieved.  This 
jl\'Lccident  is  the  more  likely  to  happen,  because  in  boys  the  parts  are  veiy 
fdelding,  and  readily  admit  of  being  ])ushed  before  the  knife  or  finger  ; and  the 
jj  inger  may  thus  pass  between  the  neck  of  the  bladder  and  the  pubes,  or  into 
|Jie  loose  areolar  tissue  l)etween  the  rectum  and  the  bladder.  The  urethra 
joeing  opened,  urine  escaiK's  ; and  the  Surgeon  introduces  his  finger  into  a dis- 
M,  inct  cavitv,  which  he  believes  to  be  the  interior  of  the  bladder,  but  which  is 
ot  so,  but  the  recto-vesical  space.  The  liability  to  the  occurrence  of  this  dis- 
rressing  and  fatal  accident  is  materially  lessened  by  injecting  the  bladder  fully 
. ith  tepid  water,  by  which  it  is  steadied  and  brought  lower  down.  But  in 
oung  boys  lithotomy  is  from  this  cause  always  an  anxious  operation.  It 
ills  to  the  lot  of  but  few  Surgeons  of  experience  in  lithotomy  to  pass  through 
n active  professional  life  without  meeting  with  difficulty  and  anxiety  in 
perating  on  boys  ; and  when  such  an  untoward  accident  occurs,  those  will 
-e  the  most  charitable  in  their  judgment  of  others,  who  have  themselves  had 
le  most  experience  in  the  operation,  and  have  had  most  frequently  to  en- 
ounter  its  intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  mentioned 
likely  to  occur  in  the  lateral  lithotomy  of  boys,  the  following  points  should 
3 attended  to. 

1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid 
ater. 

2.  The  knife  should  not  be  too  narrow,  as  it  has  to  make  an  opening  of 
ifficient  size  to  admit  the  forefinger  of  the  operator  in  the  child  as  in  the 
:lult.  Its  point,  when  it  has  entered  the  groove  of  the  staff,  should  be  kept 
sry  firmly  pressed  against  its  side,  and  carried  somewhat  upwards  instead  of 
rraight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Sm-geon  proceeds  to  pass  his  finger 
tto  the  bladder,  he  will  find  the  following  manoeuvre  to  facilitate  this  stej)  of 
it.e  operation  very  greatly,  and  lessen  materially  the  danger  of  pushing  the 
!ck  of  the  bladder  before  him.  Placing  the  nail  of  the  left  index  in  the  groove 

the  staff,  he  should  not  carry  it  along  the  convexity  of  this  instrument,  but, 
i'  ding  it  over  to  the  concave  side,  gently  but  steadily  work  his  way  along  this 
:co  the  bladder.  In  doing  so,  he  passes  the  finger  between  the  roof  of  the 
ethra,  whicli  is  a fixed  part  of  the  canal,  and  the  staff,  instead  of  between  this 
d the  floor  of  the  urethra,  which  is  mobile  and  yielding.'  There  is  the 
ditional  advantage  that,  by  pressing  down  the  staff  as  the  finger  goes  above 
the  urethra  and  neck  of  the  bladder  are  somewhat  dilated. 

'C.  Heath  recommends  the  following  plan,  which  will  be  found  most 
ncient ; as  soon  as  the  knife  is  Avithdrawn  he  inserts  a strong  director  Avith 
landle  like  that  of  a staff  set  at  a convenient  angle.  This  is  passed  along 
3 groove  of  the  staff  like  the  conductor  in  median  lithotomy.  The  staff*  is 
en  Avithdrawn  and  the  finger  passed  above  the  dii-ector,  Avhich  is  at  the  same 
sne  pressed  doAvmvards. 

U.  So  soon  as  the  finger  enters  the  bladder  and  the  staff  is  Avithdrawn,  the 
cuius  should  be  fixed  with  its  point  agjiinst  the  floor  of  the  bladder,  Avhere 
may  then  be  seized  easily  by  the  forceps. 

Hifficultiks  nuiUNG  Lithotomy. — The  difficulties  before  and  during  the 
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operation  arc  thrcc-fuld  ; 1,  in  Finding  the  Stone ; 2,  in  Entering  the  Bladder; 
and  o,  in  Seizing  and  Extracting  the  Oalcnlns. 

1.  Difficulty  in  Finding  the  Stone,  either  ]jy  tlie  staff  or  tlie  sound,  mav 
exist  before  commencing  the  operation ; and  sometimes  it  is  impossible  to  iinil 
the  stone,  although  its  presence  may  ha^e  been  distinctly  and  incontestably 
ascertained  a few  days  previously.  In  these  circunistances,  the  Sin-geon  must 
on  no  account  be  tempted  to  ]>roceed  with  the  operation ; but,  after  a carefully 
conducted  exploration  has  failed  to  elicit  the  actual  presence  of  the  stone,  ail 
further  proceedings  must  be  deferred  to  another  oppoitunity.  ddie  stone  mav 
escape  detection  in  three  ways.  1.  It  may  have  been  pjissed  by  the  uretlira. 
between  the  first  examination  and  the  time  fixed  for  tlie  operation.  A small 
calculus,  especially  if  elongated  and  spindle-shaped,  may  give  a very  distinct 
click  against  the  sound,  and  yet  be  not  too  large  to  pass  through  the  urethra. 
2.  The  stone  may  have  become  encysted.  3.  It  may  have  become  enveloped 
in  folds  of  the  mucous  membrane  of  the  collapsed  bladder,  and  so  may  escape 
contact  Avith  the  sound.  All  these  events,  except  the  presence  of  an  encysted 
calculus,  are  more  likely  to  happen  in  children  than  in  the  adult,  and  it  is  in 
them  that,  for  v'ant  of  attention  to  these  precautions,  the  unfortunate  accident 
of  cutting  into  the  bladder  and  finding  no  stone  has  most  frequently  occurred. 

2.  Difficulty  in  Entering  the  Bladder. — This  is  rarely  e.xperienced  in 
adults.  It  may,  however,  arise  in  consequence  of  the  Singeon  neglecting  to 
keep  the  point  of  the  knife  Avell  lodged  in  the  groove  of  the  staff,  and  thus 
letting  it  slip  between  the  rectum  and  the  bladder  ; the  tissue  of  Avhich,  being 
broken  up,  leaves  a kind  of  cavity  that  he  mistakes  for  the  interior  of  the 

bladder.  If  the  perinEeum  be  very  deep  and 
the  prostate  enlarged,  he  may  also  experience 
some  difficulty  in  reaching  the  bladder  ; but 
he  can  scarcely  fail  to  do  so  if  he  push  the 
knife  Avell  on  in  the  groove  of  the  staff,  and 
dilate  the  incision  in  the  prostate  with  a 
blunt  gorget,  if  his  finger  fail  to  reach  the 
cavity  beyond  it.  ‘ 

Perhaps  the  most  serious  obstacle  to  enter- 
ing the  bladder  consists  in  the  presence  of 
large  tumours  in  the  prostate.  The  com- 
bination of  a deep  perinmum,  an  enlarged 
prostate,  and  a tumour,  certainly  constitutes 
a formidable  series  of  obstacles.  In  these 
cases,  the  finger  Avhen  slipped  along  the  stall' 
does  not  enter  the  bladder,  but  becomes 
involved  in  the  smooth  find  irregular  sinuosities  that  wind  between  the 
prostatic  tumours  (Fig.  864).  In  such  cases  it  is  well  to  practise  the 
manoeuvre  that  has  already  been  described  ; viz.,  of  using  the  staff  as  a guide 
into  the  bladder,  slipping  the  forceps  along  the  side  and  concEvvity  of  this 
instrument  before  it  is  AvithdraAvn. 

In  great  and  sometimes  insuperable  difficulty  has  been  experienced 
in  reaching  the  bladder.  This  difficulty  Eirises  in  consequence  of  the  small 
size  of  the  urethra,  the  mobility  of  the  bladder,  and  the  ready  lacerabilitA 
of  the  tissues.  If,  after  the  groove  in  the  staff  has  been  exposed,  care  be  not 
taken  to  insinuate,  as  it  Avere,  the  nail  into  the  opening  in  the  urethra  thus 
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f made,  the  membranous  portion  may  be  torn  across  ; and  tlie  neck  of  the 
I i ac  ( ei,  leceding  bctore  the  fin<^er,  may  easily  be  pushed  away  from  tlie  sur- 
, ace,^  so  that  tlie  Surgeon  may  fail  in  rcacliing  the  cavity  of  the  organ.  AVhen 
I le  loml  is  once  lost  in  this  way,  there  is  the  very  greatest  difficulty  in  finding 
^ couree  that  sliould  be  pursued  is,  I think,  as  follows.  If  the 
statt  Jiave  not  been  withdrawn,  the  Surgeon  must  again  place  the  knife  in  its 
:?roove,  and  carefully  push  it  on  towards  the  neck  of  the  bladder,  notching  that 
- structure  and  passing  the  finger  cautiously  along  the  gToovc,  and  hooking"down 
.im  parks  with  his  nail  until  he  reach  the  inside  of  the  bladder.  Should  the 
E - art  have  been  withdrawn,  the  Surgeon  must  endeavour  to  pass  it  ao-ain  • if 
j^ie  succeed  in  this,  he  may  act  as  just  stated;  but  if  he  cannot  simceed’ in 
>1 : utrodueing  the  staff  fairly  into  the  bladder,  he  must  on  no  account  luliatever 
r ' , viscus,  or  continue  his  attempts  at  the  extraction  of  the 

f Siculus,  but  must  at  once  abandon  the  operation  until  the  parts  have  healed 
f^|hen  he  c;iu  repeat  it.  The  great  danger  in  these  cases  arises  from  the 
anpoii  losing  Ins  presence  of  mind,  and  endeavouring  to  enter  the  bladder 
■'d  ■ I hout  a guide  a procediue  which  must  be  unsuccessful,  and  can  end  onlv 
Vi  the  destruction  of  the  patient.  ^ 

^ In  adults,  the  difficulty  is  to  get  out  the  stone  ; in  children,  to  get  into  the 

♦ ladder.  ° 

u Seizing  and  Extracting  the  Stone  is  far  more  frc- 

nien  ly  met  with  than  m reaching  the  bladder.  This  may  be  owing  to  a 
niriety  of  causes  It  is  likely  to  happen  in  all  those  cases  in  which,  either 
I om  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from  the  peculiar 
.position  of  the  calculus,  the  stone  cannot  be  felt  with  the  finger  after  the 
I'lcisious  have  been  made  into  the  neck  of  the  bladder. 

i f‘'omUie  Position  of  the  Stone.— Y\\g  calculus  may  be  lodged  in  the 

especially  apt  to  happen  if  the  patient  be  old  and  fat 
|nd  have  a deep  per.nmum,  perhaps  with  enlarged  prostate,  behind  which 

' Istlj  constitutes  the  greatest  difficulty.  Here  the 

. _ p an  18  to  use  a much-curved  pair  of  forceps,  and  to  tilt  the  bladder  nii 

d .ach  the  stone  within 

; \2en  the  stone  is  situated  /n  the  upper  fundus  of  the  bladder  above  the 

k T !■!]’  incision,  and  in  such  a case  can 

hIp  77^  ^ ^ difficulty.  Aston  Key  reconunends  that  in  such 

he  abdomen  should  be  compressed,  and  the  calculus  thus  pushed  down 

i r i suggestion  IS  a veiy  useful  one  ; and  it  was  only  by  employ- 

li^t  us  manmuvre  and  using  a very  curved  scoop,  that  I could  ramove  a 

. cuius  lodged  abo^  e the  pubes,  m the  first  patient  whom  T cut  at  the  Hospital 
any  years  ago. 

MJficdl!/  in  comeqvence  of  tko  Stone  lehy  Fiml  to  or  retained  in  the  Nadder 

• T 'Ti  ‘pipci  % tliefolde  of  the  mucom  memlram,  ami  ^ 

♦.l  u g for  the  hurgoon  to  <lo,  l,ut  patiently  to  try  to  disentangle  and  remove 

■ (.almdns  by  means  ot  the  finger  and  scoop,  if  it  can  be  so  reached  ; if  not 

expanding  tlie  forceps  in  the  bladder,  to  try  to  inisli  aside  tlic  nmeoni 
f mbrane  that  surrounds  the  stone.  nincons 

t tliat  a c.ailciilus  has  lieen  so  firmly  fixed  as  not  to  admit  ot  tlie 
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application  of  the  forceps,  tli'e  blades  of  which  could  not  he  introduced  between 
the  walls  of  the  viscus  'without  usino;  an  impi'oper  de<rree  of  force,  and  givin<^ 
rise  to  the  danger  of  rupturing  the  neck  of  the  bladder.  I am  disposed  t<j 
think  that  this  “ spasm  of  the  bladder”  is  ])urely  imaginary,  and  that  the  real 
difficulty  has  arisen  from  some  other  cause,  tos  perha])S  a contracted  and  rickety 
pelvis.  But,  whatever  may  be  the  real  cause  of  a difficulty  that  has  un- 
doubtedly been  encountei-ed,  I think  it  Avould  be  safei-  for  the  Surgeon  to 
desist  from  the  operation,  and  in  the  course  of  a few  days  or  weeks  endeavour 
to  complete  the  extraction,  and  thus  perform  the  operation  “a  (Jpa/x  Icmps  ” of 
Deschamps. 

The  stone  may  be  &o  fixed  Imhveen  hyper Iroplued  fasckidi  in  the  interior  of 
the  bladder,  as  to  be  detached  with  considerable  difficulty.  In  such  cases,  the 
scoop  will  be  found  to  be  the  most  useful  instrument  for  its  removal. 

AVhon  the  calculus  is  encysted,  its  extraction  will  probably  be  impracticable, 
or  attended  with  most  dangerous  consequences.  Hence,  it  is  expedient  not  to 
operate  in  cases  of  encysted  calculus  that  are  known  to  be  such.  If,  however, 
the  Surgeon  have  been  unfortunate  enough  to  cut  into  a bladder  containing  an 
encysted  calculus,  he  must  be  guided  in  the  course  he  .should  adopt  by  the 
condition  in  which  he  finds  the  stone.  If  the  aperture  leading  into  the  cyst  Ikj 
very  small,  as  in  Fig.  836,  the  better  plan  Avill  be  to  proceed  no  further  '^nth 
the  operation,  as  it  will  be  clearly  impossible  to  remove  the  stone.  If,  on  the 
other  hand,  the  aperture  into  the  cyst  be  large,  he  might  feel  disposed  to  make 
an  effort  to  extract  the  calculus.  With  this  view  he  might  adopt  the  plan 
pursued  by  Sir  B.  Brodie  in  such  a case,  and  endeavour  to  enlarge  the  orifice 
of  the  cyst  by  means  of  a probe-pointed  bistoury  cautiously  applied,  and  then 
finish  the  extraction  by  means  of  a scoop.  Such  a proceeding,  however,  is  in 
the  highest  degree  hazardous,  on  account  of  the  readiness  wdth  which  the 
section  may  extend  into  the  peritoneal  cavity ; as  well  as  difficult  in  execution, 
fi’om  the  depth  at  which  the  parts  are  lying. 

I believe  that  a calculus  may  occasionally  become  encysted,  or  rather  encap- 
suled,  in  another  way, — by  being  covered  in  by  a kind  of  false  membrane 
whilst  lying  on  the  floor  of  the  bladder.  This  condition  I found  in  a boy  on 
whom  I operated  for  stone  some  years  ago.  After  removing  a calculus  of  about 
the  size  of  a pea,  I felt,  Avith  the  end  of  the  finger,  a hard  irregular  body, 
(mvered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  the 
bladder.  On  scraping  through  the  membrane  covering  this  with  the  point  of 
my  nail  and  a curved  scoop,  I exposed  the  calculus  (Fig.  833),  and  removed  it, 
with  a cyst  attached  to  it.  On  examining  the  structure  of  this  cyst,  which 
was  of  about  the  thickness  of  ordinary  Avriting  paper,  of  a reddish  colour,  and 
resembling  a piece  of  mucous  membrane,  it  Avas  found  to  be  a false  membrane, 
composed  of  organized  fibro-cellular  tissue.  The  patient  made  a good  recoA'eiy, 
Avith  the  exception  of  a slight  attack  of  secondary  hremonhage,  Avhich  occurred 
on  the  eighth  day  after  the  operation. 

Fibroid  Tumours  in  the  Prostate  constitute  sometimes  rather  a serious  diffi- 
culty in  lithotomy.  They  may  do  this  in  tAVO  Avays  ; first,  by  elongating  the 
prostatic  part  of  the  urethra  to  so  great  an  extent  as  to  carry  the  neck  of  the 
bladder  far  from  the  surface  ; and,  secondly,  by  being  in  the  Avay  during  ex- 
traction of  the  stone.  A tumour  of  this  kind,  an  inch  or  more  in  diameter, 
necessarily  fills  up  to  a A'ery  serious  extent  the  space  in  the  AA’Ound  through 
which  the  stone  has  to  pass  ; it  jams  up  the  orifice  and  pi’CA'cnts  the  free  ]day 
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of  the  forceps.  These  tumours,  l\o^YCver,  when  caught  between  the  blades  or 
shanks  of  tlie  forceps,  soon  shell  out,  and,  rolling  out  of  the  wound,  allow  the 
ejisy  exit  of  the  calculus  after  them  (Fig.  8(!-f). 

liickefs  of  the  Pelvic  Bones  may  constitute  a serious  or  even  an  insuperable 
obstacle  to  the  extraction  of  a calculus.  This  condition  may  act  in  two  ways, 
ft  may  narrow  the  brim  of  the  pelvis  in  its  antero-posterior  diameter,  to  so 
great  an  extent  as  to  [prevent  the  passage  of  the  stone  downwards  after  it  has 
been  seized  by  the  forceps.  This  condition  is  more  to  be  feared  in  children, 
in  whom  the  bladder,  being  an  abdominal  organ  and  lying  high,  is  altogether 
above  the  brim  of  the  pelvis  in  these  cases.  Or  there  may  be  difficulty  in  the 
extraction  of  the  stone  through  the  inferior  outlet,  owing  to  the  approximation 
of  the  rami  on  each  side.  The  fimt  cause  of  difficulty  once  occurred  to  me,  in 
ojx?rating  on  a very  rickety  boy  four  years  and  a half  old.  Of  the  second  I 
have  had  no  experience.  Tlie  rickety  condition  of  the  ^^elvis  may  be  suspected 
in  cases  in  which  the  lower  limbs  are  much  distorted.  Its  existence  may  be 
ascertained  by  digital  exploration  of  the  rectum,  and  by  external  measure- 
ments. If  it  be  found  to  exist  to  an  extreme  degree,  it  would  probably  be  safer 
to  perform  the  suprapubic  operation. 

In  old  men  the  outlet  of  the  pelvis  may  be  greatly  narrowed  as  a consequence 
of  senile  osteomalakia.  This  is  recognized  by  the  approximation  of  the  ischial 
tuberosities. 

Difficulty  depending  upon  the  Shape  and  Size  of  the  Stone. — If  the  stone 
be  very  round,  it  is  usually  more  difficult  to  seize  than  when  flat  or  elongated. 
Flat,  disc-shaped  calculi,  however,  occasionally  fall  into  the  fundus  of  the 
bladder  behind  the  prostate,  and  then  cannot  be  readily  reached  by  the 
forceps,  Avhich  passes  over  them.  In  these  circumstances,  they  are  best  ex- 
tracted by  the  curved  scoop.  Yery  flat  broad  calculi,  and  those  that  are 
round,  egg-shaped,  or  branched,  are  the  most  difiBcult  to  remove,  even  though 
their  size  be  not  very  great.  As  a general  rule,  however,  it  may  be  stated 
that,  the  larger  the  calculus,  the  more  difficult  is  its  extraction.  This  arises 
not  so  much  from  the  outlet  of  the  pelvis  being  too  narrow,  as  fi’om  the 
necessity  of  making  the  internal  incisions  through  the  prostate  very  limited. 
There  will  always  be  considerable  difficulty  in  extracting  calculi  weighing 
six  or  eight  ounces  and  upwards  ; though  cases  are  recorded  by  Cheselden, 
Klein,  and  others,  in  which  calculi  from  twelve  to  fifteen  ounces  in  weight 
have  been  extracted  by  the  lateral  operation.  Any  calculus  above  one  inch 
and  a half  in  its  shorter  diameter  will  be  hard  to  extract  through  an  incision 
of  the  ordinary  length  (not  exceeding  eight  lines)  in  the  prostate,  even  though 
this  be  considerably  dilated  by  the  pressure  of  the  fingers  : and  I think  it  may 
be  safely  said,  that  a calculus  two  inches  and  upwards  in  diameter  can  scarcely 
be  removed  by  the  ordinary  lateral  operation  with  any  degree  of  force  which 
it  is  safe  to  employ.  The  practice  adopted  in  such  a case,  more  than  a century 
ago,  by  Gooch,  of  Norwich,  is  probably  the  best  that  can  be  pursued.  It  con- 
sists in  drawing  the  stone  well  down  with  the  forceps,  and  then  letting  an 
assistant  carefully  divide  the  tissues  that  resist.  In  this  way,  by  a process  of 
traction,  twisting,  and  division,  the  stone  may  be  brought  out  with  safety. 
In  the  facility  with  which  the  caloulus  is  extracted,  however,  much  will 
depend  upon  the  make  of  the  forceps.  As  Liston  most  truly  observes, 
“There  can  be  no  more  fatal  error  than  to  attempt  the  extraction  of  a 
large  stone  with  short  and  shabby  forceps.”  In  these  cases  the  open-bladed 
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forceps  (Fio-.  844)  Avill  be-  found  useful,  tlie  absence  of  metal  in  the  most 
convex  part  of  the  blade  lessening  materially  the  bulk  of  the  instriunent 
vhen  grasping-  a stone. 

In  the  event  of  the  calculus  being-  too  large  tor  extraction  by  the  ordinary 
lateral  operation,  -what  course  should  the  Surgeon  pursue  ? M’hree  are  open  to 
him  : 1.  Division  of  the  Right  Side  of  the  Jh-ostate  from  the  interior  of  the 
ANOund  ; 2.  C lushing  the  Calculus  in  the  Dladder,  and  then  removing  it  ; and 

The  performance  of  the  Recto-ATsical  Operation. 

The  Incision  of  the  Right  Side  of  the  Prostate  gives  considerable 


additional  space,  and  is  sufficient  for  most 
ordinary  purposes  ; very  large  calculi  being 
fortunately  seldom  met  with.  This  section 
may  be  made  by  introducing  into  the  wound 
a probe-pointed  scalpel  (Fig.  842),  guided 
by  the  index-finger,  and  veiy  cautiously 
dividing-  the  right  side  of  the  prostate  doAvn- 
wards  and  outAvards,  in  the  same  direction 
that  the  section  of  the  left  has  been  made. 
This  procedure  must  be  cautiously  done. 
The  parts,  being  put  Avell  on  the  stretch  as 
the  stone  is  draAvn  forAvards,  are  carefully 
notched,  and  thus  yield  to  the  traction. 
Ill  two  cases  I have  seen  Liston  do  this. 
In  one  the  patient  recovered,  in  the  other 
he  died  of  diffuse  inflammation  of  the  areolar 
tissue  of  the  pelvis.  I have  practised  it  once 
on  a patient  at  the  Hospital,  who  made  an 
excellent  recovery. 

The  second  plan,  that  of  Crushing  the 
Calculus  in  the-  Bladder  through  the 
Avound  in  the  perinmuin,  would  certainly  be 
a hazardous  procedure.  The  irritation  that 
AAmukl  necessarily  be  set  up  by  the,  large 
lithotrite  or  crusher  (Fig.  8Ga)  that  has  been 
iuAnnted  for  this  purpose,  by  the  iiresence  of 

Fig.  8(35.' — T.ithotomj'  Crusher  and  Drill  the  fiagmeiits  of  stouc,  and-  by  the  nccessary 
for  large  Calculi.  difficulty  aiid  delay  of  clearing  them  out  of 

the  visciis,  Avould  be  a serious  and  possibly 
fatal  complication  of  the  operation.  In  the  event  of  its  being  impossible  to 
extract  the  calculus  through  the  periiiEeum,  I think  it  Avould  be  safer  to  adopt 
the  third  course,  and  to  perform  the  redo-vesical  operaiion,  Avhich  will  presently 
be  desenbed.  Should,  howeA^er,  the  unusually  large  size  of  the  stone  have  been 
recognized  before  the  coinniencement  of  the  operation,  it  might  be  thought 
more  safe  to  jiractise  at  once  the  high  than  the  lateral  operation. 

Dif5.c-ulty  from  Fracture  of  the  Calculus. — The  difficulty  of  extraction 
is  greatly  increased  if  the  stone  be  broken.  Fracture  of  a calculus  is  of  tAvo 
kinds.  In  the  one  case  the  stone  is  simply  broken  into  several  fragments,  or 
splinters,  so  to  speak,  are  detached  from  it.  This  accident  may  happen  to 
hard  as  Avell  as  to  soft  calculi,  and  is  gcficrally  OAving  to  the  Surgeon  employing 
too  much  pressure  on  the  blades  of  the  forceps,  fearing  that  the  stone  may 
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oscape  from  l)etween  them  ; or  it  may  arise  from  tlio  large  size  of  the  calculus 
requiring  some  force  to  be  exercised  in  its  extraction,  ■when  the  Surgeon  is 
very  apt  to  compress  the  forceps  as  he  draws  the  stone  down.  hen  this 
accident  is  found  to  have  occurred,  the  Surgeon  must  remove  with  small 
forceps  or  the  scoop  the  fragments  that  have  been  detached,  lie  should  then 
wash  out  the  bladder  by  copious  injections  of  tepid  water,  and  very  carefully 
examine  its  interior  for  any  loose  pieces.  It  is  seldom  that  any  worse 
conse([uence  results  from  this  occurrence,  than  delay  in  the  completion  of  the 
operation. 

The  second  mode  of  fracdure  consists  in  the  crumbling  down  of  the  calculus 
so  soon  as  it  is  seized  by  the  forcejis,  into  a soft  mortary  mass  ; the  stone  is 
not  broken  into  largo  pieces,  but,  having  naturally  little  cohesion,  disinte- 
grates into  a mass  of  softish  fragments,  none  of  which  probably  exceed  a 
eheny-stone  in  size,  and  which  indeed  resemble  a wet  sabulous  aggregation, 
rather  than  distinct  pieces  of  calculus.  This  crumbling  down  can  occur  only 
in  phosphatic  calculi.  It  is  in  no  way  the  fault  of  the  Surgeon,  but  arises 
from  want  of  cohesion  in  the  calculus,  so  that  the  blades  of  the  forceps  bite, 
as  it  were,  through  it.  It  is  an  unpleasant  accident  to  occur,  as  it  becomes 
extremely  difficult,  if  not  impossible,  to  clear  away  the  whole  of  the  soft  mortary 
detritus  from  the  interior  of  the  bladder,  to  the  lining  membrane  of  which 
it  tenaciously  adheres,  small  masses  lying  under  the  folds  into  which  the  con- 
tracted organ  is  thrown.  As  much  as  possible  should  bo  removed  by  the  scoop, 
and  the  remainder  washed  away,  as  far  as  practicable,  by  copious  injections  ; 
with  all  care,  however,  some  will  be  left,  and  may  be  discharged  through  the 
wound  some  days,  or  even  two  or  three  weeks,  after  the  operation.  When 
this  happens,  the  bladder  should  be  thoroughly  washed  out  every  day,  or  every 
second  day,  by  warm  water  injections  thrown  in  through  a catheter  passed 
down  the  urethra,  and  allowed  to  regurgitate  through  the  wound  ; and  this 
plan  must  be  persevered  in  so  long  as  any  foreign  body  escapes.  Should  the 
wound  have  healed,  the  detritus  must  be  treated  as  in  lithotrity  ; and  the 
bladder  must  be  Avashed  out  eveiy  second  or  third  day  by  a large-eyed  catheter, 
until  aU  is  removed. 

Accidkxts  during  LiTHOTOiiY. — The  principal  accidents  that  may  occur 
during  the  performance  of  the  lateral  operation  of  lithotomy  are  Hmmorrhage  ; 
< 'utting  the  Bulb  ; ]\Iissing  the  jMembranous  Portion  of  the  Urethra  ; Wound 
of  the  Rectum  ; or  Wound  of  the  Posterior  Part  of  the  Bladder. 

Haemorrhage  during  lithotomy  may  occur  from  three  sources  : — 1 . The 
Snpeificial  Arteries  of  the  Perinieum  ; i.  The  Deep  Arteries  of  this  region  ; 
and,  3.  'Idle  Prostatic  and  other  Veins.  When  excessive,  from  whatever 
source  it  proceeds,  it  is  always  a very  serious  complication  ; for,  even  if  it  do 
not  prove  fatal  by  the  induction  of  syncope,  &c.,  which  I believe  to  be  very 
rarely  the  case,  it  is  apt  to  lead  to  a fatal  termination  indirectly  at  a later 
jicriod,  by  ])redisposing  to  the  occurrence  of  infective  processes  cither  local  or 
general.  1 believe  that  jiatients  who  lose  a large  quantity  of  blood  at  the 
operation  seldom  recover. 

1.  Hmmorrhage  from  thG,JJivmon  of  the  Superficial  or  the  Transveme  Artery 
of  the  Perinmtm  is  seldom  very  dangerous,  though  occasionally,  if  these  vessels 
Vie  larger  than  usual,  they  may  furnish  a serious  ((uantity  of  blood  ; in  such 
circumstances  their  ligature  would  be  required,  and  might  be  practised  either 
before  or  after  the  extraction  of  the  calculus.  It  is  better,  if  possible,  to  wait 
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until  the  completion  of  the.  operation,  lest  the  li<;atnre  he  pulled  off  during  the 
extraction  of  the  stone. 

2.  d'he  Division  of  the  Deop  Arteries  of  the  perinmum,  that  of  the  ljulb  and 
the  internal  pndic,  would  he  attended  by  far  more  serious,  ])crhaps  even  hv 
fatal  consequences  ; as,  from  the  dc])th  at  which  the  vessels  are  seated,  it 
would  be  ahuost  impossible  to>  apply  a li«-ature  to  them,  unless  the  patient 
were  very  thin,  and  the  perintcum  proportionately  shallow.  The  facility  of 
ligaturing-  any  of  these  arteries,  especially  that  of  the  bulb,  when  wounded, 
is  greatly  increased  by  enlarging  the  incision  upwards.  In  the  event  of  a 
ligature  not  being  applicable,  the  Surgeon  would  have  to  trust  to  j)lugging 
tlie  wound  round  the  tube,  as  described  further  on,  or  to  the  pressure  of 
un  assistant’s  fingers  continued  for  a considerable  time,  or  to  the  ap|>lication 
of  forcipressure  forceps.  The  pressure  of  the  fingers  of  relays  of  assistants, 
kept  up  for  a considerable  length  of  time,  although  it  seems  to  have  been  an 
efficient  mode  of  treatment,  is  painful  to  the  patient,  and  is  difficult  to  carry 
out.  The  pressure  must  be  kept  up  for  many  hours  ; thus  South  relates  a case  in 
which  it  was  maintained  for  fourteen  hoiu’s  ; and  Brodie  one  in  which,  after 
twenty-four  hours,  it  succeeded.  The  assistants  should  not  be  changed  more 
frequently  than  necessary,  each  keeping  up  pressure  for  two  or  three  hours,  and 
removing  his  fingers  as  cautiously  as  possible.  It  is,  doubtless,  very  rare  for 
these  arteries  to  be  wounded  when  they  follow  their  usual  course  ; though  such 
accidents  have  happened  in  the  hands  of  some  of  the  most  skilfid  lithotomists, 
such  as  Home,  Bell,  Eoux,  and  Desault.  It  was  the  opinion  of  Aston  Key 
that  the  artery  of  the  bulb  was  generally  cut  during  lithotomy  ; but  iii  this 
he  was  mistaken,  so  far  as  its  trunk  is  concerned,  though  doubtless  in 
many  cases  the  bulb  itself  may  be  wounded,  and  the  mesh  of  twigs,  in  which 
the  vessel  terminates,  divided  ; this,  however,  would  not  yield  an  alarming 
haemorrhage.  The  trunk  of  the  artery  of  the  bulb  would,  however,  be  en- 
dangered by  opening  the  urethra  too  high  up,  and  lateralizing  the  knife  toi> 
early,  and  if  Avounded  bleeds  A^ery  freely. 

It  may  happen  that  on  pulling  the  wound  widely  open  the  bleeding  point 
may  be  seen,  but  at  such  a depth  that  it  is  impossible  to  apply  a ligature.  It 
may  then  be  seized  in  torsion  or  forcipressure  forceps  and  immediately  tAvisted, 
or  if  this  does  not  succeed  the  forceps  may  be  left  hanging  on  the  vessel  for 
a few  hours.  For  this  purpose  the  forcipressure  forceps  are  the  best,  as  they 
more  efficiently  crush  and  obliterate  the  vessel. 

The  internal  pudic  artery,  bound  doA\m  by  a strong  fascia,  and  under  coA^r 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateralized 
too  much,  and  the  incision  be  carried  too  far  outAA'ards.  In  children  in  Avhoin 
the  ramus  of  the  ischium  is  to  a great  extent  cartilaginous,  this  accident  could 
more  easily  happen.  It  is  in  some  of  the  anomalous  distributions  of  these 
vessels  that  the  greatest  danger  would  be  occasioned.  The  artery  of  the  bulb, 
the  inferior  hmmorrhoidal,  the  dorsal  artery  of  the  penis,  or  the  internal  pudic. 
may  take  such  an  anomalous  course  that  their  division  is  ineA'itable  ; ami. 
as  the  Surgeon  has  no  possible  means  of  knoAving  beforehand  Avhethcr  the 
distribution  of  the  arteries  is  regidar  or  not,  and  as  his  incisions  arc  all  planned 
on  the  supposition  that  they  arc,  he  is  not  to  blame  in  the  eA*ent  of  a vessel 
being  accidentally  divided,  Avhen  it  takes  an  abnormal  direction,  Avith  AA’hich 
it  is  impossible  to  be  acquainted  until  after  the  accident  has  occurred. 

If  the  incision  be  commenced  too  high  up,  and  esjK'cially  if  the  upper  part 
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of  the  first  incision  be  mmle  by  pushinp;  the  knife  in  too  deeply,  tlie  corpiLS 

• spongiosum  und  its  vessels  may  be  wounded. 

It  may  be  stated  as  a general  rule,  that  serious  ha3morrhage  is  usually  best 

avoided  by  making  the  incisions  low  ; and  indeed,  1 believe  that  the  great 

• secret  of  success  in  the  lateral  operation  of  lithotomy  consists  in  making  all 

■ the  deep  incisions  as  low  as  practicable  ; the  knife  entering  the  groove  of  the 
staff  from  below  upwards,  rafher  from  above  downwards. 

Venous  Hicmorrhaye  may  oecur  from  two  sources — tlic  su])erficial  or  tb.e 
prostatic  veins.  It  is  very  seldom  that  any  trouble  arises  from  superficial 
veins  ; but  in  one  case  I have  seen  \ci-j  considerable  loss  of  blood  occur  from 
a large  vein,  running  transvei-sely  near  the  upper  angle  of  the  wound,  lying 
almost  immediately  under  the  skin,  which  had  been  incompletely  divided. 
From  the  prustatic  plexus  ha3moiThage  is  most  likely  to  occur  in  old  people,  in 
whom  the  veins  in  this  situation  arc  often  enlarged — ahnost  hcemorrhoidal. 

'Whether  the  venous  bleeding  take  place  from  a superficial  or  from  a deep 
‘Source,  it  is  very  apt  to  find  its  Avay  back  into  the  bladder,  to  mix  with  the 
urine,  and  thus  to  escape  through  the  tube  rather  than  from  the  wound  itself  ; 

■ or  the  blood  may  probably  coagulate  in  the  interior  of  the  bladder,  distending 
that  organ  and  producing  a feeling  of  dysuria.  Should  it  proceed  from  a 
'Superficial  source,  it  may  Idc  necessaiw,  as  was  done  in  the  case  just  alluded  to, 

: to  pass  a ligjiture  under  the  vessel,  and  thus  arrest  it.  If  it  occur  fi’om  the 
prostatic  veins,  the  better  plan  will  be  to  plug  the  wound.  This  is  done  by 
passing  long  strips  of  lint,  either  diy  or  soaked  in  a solution  of  perchloridc  of 
iron  or  of  alum,  along  the  side  of  the  tube,  Avhich  must  be  left  in  the  Avouud 
and  kept  peiTious  ; or  the  lithotomy  tube  may  haA^e  a “petticoat  ” of  thick 
muslin  tied  around  it,  into  Avhich  the  slips  of  lint  are  stuffed.  The  adA'antage 
of  this  airangcment  is,  that  the  Avhole  apparatus  may  very  easily  be  removed 

: together  at  the  end  of  forty-eight  hours. 

A far  more  efficient  means  of  applying  pressure  is  by  means  of  the  “Air 
' Tampou,”  invented  by  Buckston  Browne.  It  consists  of  an  ordinaiy  gum-elastic 
! lithotomy-tube,  surrounded  by  an  India-rubber  bag,  Avhich  can  be  distended  Avith 
I p air  from  a syringe  by  means  of  a tube  fitted  Avith  a stop-cock.  This  is  inserted 
: into  the  Avound,  so  that  the  India-rubber  bag  fills  its  Avhole  length.  On 
' distending  the  bag,  finu  unifonn  pressure  of  any  desired  force  can  be 
iiapplied.  After  from  tweh'e  to  tAventy-four  hours,  a little  air  can  be  let  out  so 
as  to  reduce  the  pressure,  and  this  is  repeated  at  intervals  till  the  tube  can  be 
n-emoved. 

Hasmorrhage  from  any  of  the  aboA'e-named  sources,  but  more  esj^ecially 
I'  from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder.  "When  this 
f»ccurs,  the  urine  that  escapes  Avill  be  seen  to  be  deeply  mixed  Avith  blood, 
and  coagula  Avill  form  in  the  interior  of  the  viscus,  which  becomes  distended 
and  rises  above  the  pubes,  with  dnlness  on  percussion  in  the  hypogastric 
region.  The  patient  Avill  become  pale,  faint,  and  cold.  In  such  circumstances, 
the  coagula  niiist  be  Avashed  out  of  the  bladder  Avith  cold  Avater,  the  source  of 
haemorrhage  as<x*rtained  by  an  examination  of  the  Avoiind,  the  further  flow  of 
l^lood  aiTested  by  plugging  or  ligature,  restoratives  administered,  the  pelvis 
placed  high,  and  the  patient  keep  cool. 

Wound  of  the  Bulb  is  not  of  very  uncommon  occurrence  in  lithotomy  ; 
'ltd,  I believe,  is  of  no  conscfjuence  beyond  furnishing  a small  additional 
[uantity  of  blood.  Indeed,  the  bulb  is  so  situated,  in  many  cases  oA-erlapping 
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tlmt  moinbriinous  portion,  of  tlie  urethra,  that  this  can  scarcely  be  opened 
without  wounding’  it. 

Missing  the  Urethra  altogether,  and  oj^ening  u)i  the  bladder  through  or 
even  altogether  heyond  the  prostate,  is  an  accident  that  may  hap[)en  if  the 
Surgeon  miscalculate  the  depth  of  the  ])erinaium,  and  keeping  the  incisions  too 
low,  thrust  the  knife  too  deeply.  It  is,  I believe,  an  inevitably  fatal  accident, 
as  in  it  the  base  of  the  bladder  and  the  recto-vesical  fascia  ai’e  opened,  and 
the  patient  is  thus  exposed  to  the  occurrence  of  dilfuse  inflannuation  of,  and 
infiltration  into,  the  pelvic  areolar  tissue.  I was  present  many  years  ago  at 
the^jos^  mortem  examination  of  a hital  case  of  lithotomy,  in  which  perhaps  the 
most  skilful  operator  of  that  day  had  ojiened  the  bladder  beyond  the  prostate, 
leaving  the  urethra  untouched  ; the  jiatient  died  from  the  cause  just  stated. 

Wound  of  the  Rectum  occurs  more  frequently  than  is  generally  supposed. 

It  may  happen  either -in  consequence  of  the  staff  being  too  much  depressed, 
of  the  edge  of  the  knife  turned  too  directly  downwards,  or  of  the  rectum  Ijeing 
distended  and  overlapping  the  sides  of  the  prostate.  I have  also  known  the 
lower  part  of  the  rectum  perforated  by  the  Surgeon’s  finger,  whilst  depressing 
the  gut  so  as  to  keep  it  out  of  the  way  of  the  knife.  The  Treatment  of  this  ; 
accident  will  vary  according  to  the  size  and  situation  of  the  aperture.  If  it  ; 
be  of  but  moderate  extent  and  low  down,  just  above  the  aims,  it  will  probably  ; 
close  as  the  wound  granulates  and  the  urine  resumes  its  passage  through  the  i 
urethra.  If  the  incision  be  more  extensive  and  higher  up,  the  patient  will  | 
incur  the  risk  of  the  miserable  infirmity  of  recto-vesical  fistula  being  induced.  : 
In  such  circumstances,  the  proper  treatment  is  to  divide  the  sphincter  ani  i 
from  the  opening  downwards,  and  thus  to  lay  the  gut  and  wound  into  one  cavity  j 
which  will  probably  fill  by  granulation,  and  thus  close  the  urinary  passages. 

Wound  of  the  Posterior  Part  of  the  Bladder  is  very  rare  ; yet  it 
has  happened  in  consequence  of  the  knife  being  thrust  too  deeply  along  ; ; 
the  groove  of  the  staff,  more  particularly  in  operations  on  childi-en,  and  would  ' ■ 
be  specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain  suffi-  | 
cient  urine  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder 
before  operating.  ' ■ 

In  children^  the  lateral  operation  of  lithotomy  presents  certain  special  diili- 
<mlties  which  have  already  been  adverted  to.  These  are  : 1,  the  Surgeon 
missing  the  bladder  and  opening  up  the  recto-vesical  space  (p.  9G0)  ; 2,  not  ^ 
opening  the  urethra  and  neck  of  the  bladder  sufficiently  with  the  loiife,  but  : 
pushing  these  parts  before  the  finger,  and  so  tearing  across  the  urethra,  and  i 
thus  necessarily  being  unable  to  complete  the  operation  (p.  0G8)  ; and  3, 
running  the  knife  too  far  along  the  groove  of  the  staff  into  the  bladder,  and  | 
thus  wounding  the  posterior  part  of  that  organ. 

Sources  of  Danger  anu  Causes  of  Death  after  Lithotohy. — Litho-  : I 
tomy,  even  in  healthy  subjects,  is  always  a dangerous  operation  ; and,  though 
the  rate  of  mortality  doubtless  depends  greatly  upon  the  dexterity  and  skill  of  I 
the  operator,  more  is,  I believe,  due  to  the  constitution  and  age  of  the  patient,  j 
and  especially  to  the  state  of  his  kidneys.  Sir  B.  Brodic  most  justly  says,  | 

“ Success  in  lithotomy  most  undoubtedly  depends  in  a great  degree  on  the  I 
manual  skill  of  the  Surgeon,  and  on  the  mode  in  which  the  oi3eration  is  per-  i 
formed  ; but  it  depends  still  more  on  the  condition  of  the  patient  with  respect  j i 
to  his  gcjieral  health,  especially  on  the  existence  or  non-existence  of  org’anic  | ) 
disease.”  That  the  mere  cutting  into  the  bladder  is  not  a very  dangerously 
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. proceeding,  provided  that  visciis  and  the  kidneys  he  healthy,  is  evident  from 
ithe  fact  that,  in  those  cases  in  wliich  Surgeons  liave  had  to  extract  bullets, 
U)its  of  catheter,  «S:c.,  from  this  org-an,  bad  consequences  have  rarely  occurred, 
.though  the  operations  have  often  been  tedious.  In  lithotomy  the  case  is 
.ditferent  ; for  here  the  bladder  is  not  only  usually  in  a state  of  chronic 
irritation,  but  the  kidneys  are  frequently  diseased,  and  these  conditions 
iutiuence  the  result  of  the  ojier.itiou  more  materially  than  any  other  circum- 
stances. Hence  an  operator  may  have  a run  of  unsuccessful  cases  ; or,  by  a 
fortunate  concurrence  of  favourable  cases,  more  particularly  in  children,  it  has 
>t)CcasionaIly  hapijened  that  a Surgeon  has  cut  20  or  30  patients  in  succession 
without  losing  a single  one  ; but  several  deaths  then  occurring,  though  the 
)}'»eration  was  perfomied  in  the  same  TiA'ay  and  with  the  same  care  as  before,  his 
average  has  folleu  to  about  the  usual  level.  Green,  at  St.  Thomas’s,  cut  40 
patients  in  succession,  and  lost  only  one.  Lynn  cut  25  patients  for  stone 
without  losing  one,  and  he  said  that  he  thought  he  had  at  last  discovered  the 
‘^cret  of  performing  lithotomy  with  success  ; but,  he  added,  the  x\lmighty 
punished  him  for  his  presumption,  for  he  lost  the  next  4 cases  that  he  cut. 
i Bransby  Coojxjr,  of  Guy’s,  cut  30  patients  in  succession  without  a death,  but 
then  lost  several,  thus  reducing  the  rate  of  mortality  to  the  usual  standard, 
liiston,  during  a period  of  six  years,  in  which  he  operated  24  times,  lost  no 
i patient  from  lithotomy  at  University  College  Hospital  ; but  out  of  the  whole 
37  cases  which  he  cut  during  the  period  of  his  connection  ■with  that  insti- 
tution, there  were  5 deaths  ; reducing  the  average  to  1 in  7 '2.  This  success 
was,  however,  very  great  when  it  is  taken  into  consideration  that  most  of 
;:hese  cases  occuiTed  in  adults,  and  that  many  of  them  were  of  a very  serious 
M character.  1 find  on  reference  to  the  Hospital  Kecords,  that  only  seven  of  the 
^ .patients  were  under  10  years  of  age,  Avhilst  14  were  above  50  ; of  these  two 
f uvere  80  years  of  age,  of  whom  1 died  and  the  other  recovered.  I believe 
that  Liston  lost  only  one  patient  under  GO  years  of  age,  and  that  wns  a lad 
of  18,  in  whom  he  found  it  necessary  to  divide  the  right  side  of  the  prostate 
as  well  as  the  left,  and  who  died  of  infiltration  of  urine.  Thirty-eight  patients 
successively  operated  on  at  the  Norwich  Hospital,  recovered,  but  the  average 
rate  of  mortality  in  that  Institution,  calculated  from  871  cases,  has  been  1 in  7'50. 

The  accompanying  Table  gives  much  valuable  information  on  the  rate  of 
mortality  after  lateral  lithotomy  at  different  ages.  It  may  be  taken  as  a fair 
:ixample  of  successful  English  practice  in  this  operation. 

■’ABLK  OF  PATIENTS  OX  WHOM  LATERAL  LITHOTOMY  WAS  PIIRFORMED  AT  THE  NORFOLK 
ANU  NORWICH  HOSPITAL  FROM  JANUARY,  1772,  TO  DECEMBER,  1S69.  BY  CHARLES 
WILLIAMS,  F.R.C.S.,  ASSISTANT  SUROEON  TO  THE  HOSPITAL. 
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Chcsclden  only  lost  I in  every  lOf  ; and,  according  to  South,  at  St. 
Thomas’s  the  mortality  has  not  amounted  to  more  than  J in  ‘Jj  ; l)ut  a good 
many  of  these  patients  wore  probably  children.  Sir  lb  Brodie  states,  that  of 
the  59  cases  operated  on  in  all  the  London  Hospitals  in  the  year  1854,  10  died ; 
making  the  mortality  as  nearly  as  possible  1 in  0.  ' But  the  more  recent  ami 
extended  statistics  collected  by  Thompson,  show  that  the  average  mortality  in 
the  London  Hospitals  is  1 in  According  to  Ooulson  the  average  mortality 
in  England,  deduced  Iroin  1,743  cases  of  the  lateral  operation,  is  1 in  C*93  cases': 
Avhilst  in  France  it  is  1 in  5*7  ; and  for  Europe  generally  1 in  5'14.  The  more 
recent  statistics  .of  Sir  H.  Thompson  shoAv  a more  favourable  result  for  lateral 
lithotomy  in  England.  He  finds  that  out  of  1,827  recorded  cases  there  were 
229  deaths,  or  nearly  as  possible  1 in  8.  Klein  states  that,  of  4,480  cases  of 
lateral  lithotomy,  in  Moscoav,  there  Avere  552  deaths  ; the  mortality  thus  being 
nearly  the  same  as  in  England. 

The  per  centage  of  deaths  after  lithotomy  in  the  adult  will  doubtless  lx? 
found  gradually  to  increase  with  the  increasing  use  of  lithotrity.  This  must 
not  be  referred  to  any  defect  in  the  method,  or  to  want  of  skill  in  the 
performance  of  lithotomy,  but  to  the  fact  that,  instead  of,  as  heretofore, 
being  the  general  method  of  removing  calculus,  it  has  uoav  become  the 
exceptional  one.  Almost  all  cases  of  small  and  moderate  sized  calculi  in  men 
Avith  otherAvise  healthy  urinary  organs  are  now  subjected  to  lithotrity,  whilst 
those  cases  in  Avhich  the  stone  is  too  large,  or  the  kidneys,  bladder,  prostate, 
or  urethra  too  diseased,  to  admit  of  this  mode  of  operating,  are  reserved 
for  lithotomy  ; and  as  the  mortality  after  this  operation  increases  in  the 
exact  proportion  to  the  size  of  the  stone  and  the  disease  in  the  urinary  organs. 
Ave  must  expect  that,  when  its  performance  is  confined  to  persons  Avitli 
large  calculi,  irritable  bladders,  enlarged  prostates,  diseased  kidneys,  oi’ 
strictured  nrethrm,  a higher  per  centage  of  deaths  will  follow  it  than  Avas 
the  case  when  all  favourable  cases,  and  not  the  unfaA’ourable  ones  only,  Avere 
subjected  to  it. 

Age  exercises  a more  marked  influence  on  the  result  of  lithotomy  than  any 
other  condition.  Lithotomy  may  be  looked  upon  as  one  of  the  most  successful 
operations  in  surgery  at  early  periods  of  life,  a hazardous  one  in  middle  age, 
and  an  extremely  dangerous  one  in  advanced  age.  At  the  KorsA'ich  Hospital, 
lithotomy  has  been  found  to  be  four  times  as  fatal  in  men  as  in  boys. 
Coulson  finds,  on  analysing  2,972  cases  of  lithotomy,  that  the  mortality  at 
each  successive  decennial  period  is  as  folio avs.  BeloAV  10  years  it  is  1 in  13, 
and  thence  gradually  augments  from  10  to  80  years  to  1 in  9,  1 in  G,  1 in  5, 
1 in  4,  1 in  3'65,  1 in  3’23,  and  1 in  2‘71. 

The  reason  of  the  small  mortality  after  lithotomy  in  boys,  as  compared 
Avith  adults,  is  most  probably  that  the  urinary  organs,  more  especially  the 
kidneys,  are  healthier  than  in  the  adult.  Hence,  when  boys  die  after  lithotomy, 
they  do  not  usually  perish  from  the  same  causes  that  prove  fatal  in  the  adult, 
viz.,  kidney-disease  and  diffuse  pelvic  inflammation  and  infiltration ; but  the 
fatal  result  is  generally  the  consequence  of  some  accident  having  occurred  or 
A'iolence  been  inflicted  during  the  operation,  such  as  by  mistaking  the  rccto- 
A^esical  space  for  the  interior  of  the  bladder,  the  tearing  across  of  the  urethra 
and  non-extraction  of  the  stone,  Avounding  of  the  recto-vesical  fold  of 
peritoneum,  or  perforation  of  the  back  of  the  bladder  by  the  point  of  the 
scalpel.  It  is  by  these  accidents  usually  that  death  happens  in  boys  that 
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ire  cut  for  stone,  and  not  from  unavoidable  cireuiiLstances  that  may  follow  the 
> uost  skilfully  performed  operation. 

I:  ^I’he  Shock  of  the  Operation,  occasionally  ])i’oves  fatal,  thou‘'h  probably 

I nuch  less  frequently  since  the  introduction  of  chloroform  than  was  formerly  the 
I nise.  Yet,  even  now,  patients  occasionally  die  from  this  cause,  induced  either 
j i jy  a very  much  prolon^'ed  operation,  or  by  the  system  being  weakened,  and 
: .laving  lost  its  resisting  ])ower  in  consequence  of  disease  of  the  kidneys, 
perhaps  of  a latent  character. 

I The  State  of  the  Kidneys  influences  the  result  of  lithotomy  in  the  adult 
I nore  directly  than  any  other  condition.  If  these  organs  bo  sound,  the  patient 
' .vill  usually  recover  ; hence  in  children,  in  whom  the  complication  of  renal 
' lisease  rarely  exists,  lithotomy  is  very  successful,  even  though  the  operation  is 
. proportionately  far  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
^the  kidneys  be  extensively  diseased,  the  patient  will  commonly  die,  even  though 
3 he  have  been  operated  upon  with  the  utmost  care  and  skill.  The  condition 
' ■of  the  kidneys  that  is  especially  fatal  has  been  fully  described  in  Chapter 
LXYII. 

j A Prolonged  Operation,  even  under  anesthetics,  is  dangerous  ; and, 
j<iilthough  it  is  certainly  not  well  to  operate  against  time,  yet  it  is  undoubtedly 
|;«idvantageous  to  finish  the  operation  with  as  little  delay  as  is  consistent  with 
ithe  safety  of  the  patient,  even  though  he  be  anesthetized. 

Haemorrhage  does  not  so  often  prove  fatal,  either  shortly  after  the  opera- 
rtion,  or  at  a later  period,  as  might  be  expected  from  the  great  vascularity  of 
:the  j)arts  incised.  Secondary  hemorrhage,  of  a dangerous  or  even  fatal 
’character,  may,  however,  come  on  six,  eight,  or  ten  days  after  the  operation, 
il  have  known  it  as  late  as  the  fourteenth  day.  It  must  be  borne  in  mind 
r that,  when  hemorrhage  takes  place  after  the  operation,  the  blood  may  find 
jits  way  into  the  bladder  rather  than  escape  externally,  distending  the  viscus 
iwith  coagula,  but  not  giving  any  external  evidence  of  the  mischief  that  has 
1 -occurred.  Secondary  hemorrhage  will  usually  cease  on  plugging  the  wound 
twith  sponge  or  lint  soaked  in  alum  solutions.  Should  it  prove  serious,  how- 
' ever,  the  actual  cautery  may  be  advantageously  employed.  In  a case  that 
occurred  to  me,  the  bleeding  on  the  ninth  day  was  stopped  by  wiping  out 
'i  the  wound  with  the  actual  cautery,  a practice  which,  I have  been  informed 
by  A.  Dalrymple,  was  occasionally  successfully  practised  by  that  excellent 
Uithotomist,  his  father. 

Cystitis  is,  in  my  experience,  a rare  sequence  of  lithotomy.  I have,  how- 
^ cvei’,  seen  it  occur,  attended  by  the  secretion  of  large  quantities  of  viscid,  ropy 
. 211UCUS  from  the  bladder,  coming  away  two  or  three  days  after  the  operation, 
’.with  tenderness  in  the  suprapubic  region.  It  may  exist  before  the  operation, 
■^)V  may  be  produced  by  long-continued  or  rough  manipnlatioiis  with  the 
forceps  in  searching  for  the  stone,  or  by  the  irritation  of  tlie  tube.  The 
•symptoms  are  apt  to  simulate  tliosc  of  pelvic  peritonitis.  The  Trcaimont  coii- 
•sists  of  fomentations  above  the  pubes,  abundant  diluents,  and  washing  out  the 
bladder  with  tej)id  water  injected  through  the  wound. 

Diffuse  Inflammation  of  the  Areolar  Tissue  of  the  Pelvis,  es])ecially 
f the  layers  around  the  neck  of  the  bladder,  between  it  and  the  rectum, 
which  extend  thence  under  the  peritoneum,  is  the  most  frequent  cause  of 
death  after  lithotomy.  This  inflammation,  which  is  always  diffuse,  followed 
by  rapid  sloughing  of  the  textures  that  it  invades,  may  arise  from  two  causes  : 
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I.  Froin  the  11  rinc  being- m////m/6Y/ m/o  the  areolar  Ushvp,  in  conse(|uence  of 
the  incision  extending-  beyond  the  limits  of  the  prostate,  into  tlie  loose  layers 
of  tissue  that  lie  behind  the  recto- vesical  fascia  and  around  the  bladder; 
•i.  In  consequence  of  the  Irimmij  ami  laceration  to  Avhich  the  neck  of  the  bladder, 
the  prostate,  and  the  textures  between  it  and  the  rectum,  are  subjected,  in 
prolonged  attempts  to  extract  a large  calculus  through  too  small  an  incision. 

1.  The  danger  of  Cultimj  beyoncl  the  Lateral  Lirjament  of  the  Bladder  in  the 
adult  has  already  been  adverted  to.  In  the  extraction  of  calculi  of  ordinarv 
size,  there  can  be  no  necessity  to  extend  the  internal  incision  ; but  when  the 
calculus  is  of  considerable  magnitude,  the  Burgeon,  wi.shing  to  get  as  mucli 
space  as  possible,  may  inadvertently  cany  his  knife  l^eyond  the  prostate  ; 
or,  if  he  make  a cut  into  the  right  side  of  this  gland,  he  may  perhapN 
prolong  it  a little  too  fir,  and  thus  open  the  loose  areolar  tissue  or  fascia 
which  lies  beyond  it,  and  which  is  continuous  with  the  subperitoneal  plain* 
of  areolar  tissue.  By  dilating  the  incision  in  the  prostate  downwards  and 
outwards,  cither  with  the  finger  or  with  a blunt  gorget,  injury  to  this  tissue 
is  prevented. 

If  the  incision  extend  beyond  the  prostate,  the  urine,  as  it  escapes  through 
the  wound,  soaks  into  the  meshes  of  the  loose  areolar  tissue  over  which  it 
flows,  and  thus  gives  rise  to  infiltration,  followed  by  rapidly  extending  inflam- 
mation and  sloughing,  which  speedily  involve  the  whole  of  the  neighbouring 
textures.  This  mischief  generally  occurs  within  the  fii-st  forty-eight  hours  : 
indeed,  I have  never  seen  it  come  on  after  the  third  day.  It  is  indicated  by 
the  patient  being  seized  Avith  rigors,  followed  by  dry  heat  of  skin,  a quick 
pulse,  which,  after  a time,  may  become  intermittent,  and  a dry  and  brown 
tongue.  At  the  same  time  he  Avill  complain  of  some  tenderness  about  the 
lower  part  of  the  abdomen,  and  in  the  groins  ; the  belly  becomes  tympanitic, 
the  body  covered  with  a profuse  SAveat ; hiccup  comes  on,  the  pulse  becomes 
more  weak  and  fluttering,  and  death  usually  occurs  about  the  fourth  or  fifth 
day  after  the  operation.  In  some  cases,  there  are  more  decided  signs  of 
peritoneal  inflammation  ; but,  as  Brodie  very  truly'  remarks,  this  is  not  the- 
primary  disease,  but  is  only  induced  secondarily  by  the  inflammation  and 
sloughing  of  the  areolar  tissue  of  the  pelvis  spreading  to  the  contiguous  serous 
membrane. 

The  Treatment  of  such  cases  must  he  conducted  on  the  ordinary  principles 
that  guide  ns  in  the  management  of  diifuse  inflammations.  It  is  only  by  ad- 
ministering ammonia,  Avith  such  a quantity  of  Avine  or  brandy  as  the  state  of 
the  system  may  indicate,  together  Avith  such  nourishment  as  the  patient  can 
take,  that  life  can  be  preserved.  The  disease  is  a depressing  one,  and  requires 
a stimulating  plan  of  treatment.  Brodie  has  recommended  that  in  these  cases 
a free  incision  should  be  made  through  the  sloughy  tissues  about  the  Avoiind 
into  the  rectum,  in  accordance  Avith  the  general  principles  that  guide  us  in  the 
management  of  similar  affections  elsewhere.  In  one  case  of  that  kind  that 
occurred  under  his  care,  he  saA^ed  the  patient  bypassing  a ciu-A-ed  probe-pointed 
bistoury  into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the  neck 
of  the  bladder ; he  then  pushed  it  through  the  tunics  of  the  rectum,  and,  draAv- 
ing-  it  dowuAvards,  divided  the  loAver  part  of  the  gut  together  with  the 
sphincter ; thus  laying  the  wound  and  the  rectiun  into  one.  The  relief  Avas  im- 
mediate, and  the  patient  recoA'ered.  This  jAlan  of  treatment  certainly  seems 
rational,  and  Avorthy  of  trial  in  similar  cases. 
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'1.  Diffuse  intliiiumatioii  of  the  areolar  tissue  around  tlie  neck  of  the  bladder 
ind  prostate  arising  from  pyruhing  and  Over-distension  ol  the  parts  during  the 
•xtractioii  of  a large  calculus  is,  1 helieve,  a more  frequent  occurrence  than 
ntiltration  of  urine,  and  fully  as  fatal.  This  sequence  of  lithotomy  is  especially 
ipt  to  occur  in  those  cases  in  which,  in  consequence  of  diseased  kidneys, .or  the 
‘xistence  of  other  org-anic  mischief,  the  patient  is  more  than  usually  liable  to 
he  supervention  of  diffuse  iuHammation. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
mist  be  exerted  ; hence  undue  bruising  and  laceration  are  very  apt  to  be 
nflicted  upon  the  parts  that  constitute  the  line  of  incision.  It  is  in  this  way 
hat  the  danger  of  lithotomy  increases  almost  in  exact  proportion  to  the  size 
>f  the  calculus  : for  here  the  Surgeon  is  often  placed  between  the  horns  of  a 
lilemma.  He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus 
neur  the  risk  of  inducing  urinary  infiltration  into,  and  diffuse  inflammation 
)f  the  pelvic  fascia3  : or  else,  by  limiting  his  incision  to  the  gland,  and 
.hus,  having  an  aperture  of  insufficient  size,  he  may  inflict  severe  injury 
yj  the  bruising  and  laceration  of  parts  during  forcible  and  possibly  pro- 
• onged  efforts  at  extraction.  It  must,  however,  be  borne  in  mind  that,  the 
.arger  the  stone,  the  more  probability  is  there  of  the  existence  of  old-standing’ 
ilisease  of  the  bladder  or  kidnevs,  and  of  an  unfavourable  result  from  this 
•:*ause.  Crosse  has  drawn  up  a table  that  shows  very  strikingly  the  influence 
■jf  the  weight  or,  in  other  words,  of  the  size  of  a calculus  on  the  results  of 
i ithotomy.  He  fomid  that  when  the  stone  was  one  ounce  and  under  in  weight, 
che  deaths  were  in  the  proportion  of  1 in  11  •25  cases.  When  it  was  fi-om  1 to 
? ounces  in  weight,  there  was  1 death  in  G’Gl  cases : when  from  2 to  3 ounces. 
U death  in  2’18  cases:  when  from  3 to  4 ounces,  1 death  in  1-57  cases:  Avhen 
’Toni  4 to  5 ounces,  1 death  in  I’GG  cases.  This  table,  which  has  been  con- 
idnicted  on  the  results  of  703  cases,  illustrates  very  clearly  these  facts,  that  the 
•operation  for  the  removal  of  a large  calculus  is  far  more  dangerous  than  that 
«:br  the  extraction  of  a small  one,  and  that  the  danger  increases  in  the  direct 
.•atio  of  the  size  of  the  stone. 

The  symptoms  of  diffuse  inflammation  of  the  areolar  tissue  arising  from  this 
•cause  very  closely  resemble  those  from  infiltration  of  urine,  and  the  treatment 
must  be  conducted  on  precisely  similar  principles. 

Peritonitis  may  occur  after  lithotomy,  as  a consequence  of  the  extension 
of  inflammation  from  the  bladder  or  the  pelvic  areolar  tissue  to  the  serous 
membrane,  from  wound  of  the  posterior  part  of  the  bladder,  or  from  extension 
of  inflammation  fr'om  a sacculus  of  the  bladder  to  its  immediate  investment  of 
‘X'ritoneura.  To  one  or  other  of  these  conditions,  more  especially  inflamma- 
;ion  of  the  pelvic  fascim,  it  will  always  be  found  to  be  secondary. 

Sloughing. — In  feeble  and  cachetic  persons,  especially  in  those  who  arc 
he  subjects  of  phosphatic  calculi,  the  \\ouiid  will  often  assume  a slougliv 
ioiidition,  and  heal  slowly,  and  its  surface  may  beconm  coated  by  phosphates, 
fn  such  c-ascs  a liberal  allowance  of  stimulants  will  be  required,  together  wdth 
l^he  local  application  of  compound  tincture  of  benzoin  ; and,  in  order  to 
.facilitate  healing  at  a more  remote  period,  a solution  of  nitrate  of  silver  may 
'•'C  applied  to  the  wound.  The  phosphates  maybe  removed  by  injection  of 
die  dilute  nitric  acid  lotion. 

Pyaemia  and  Septicaemia  arc  not  uncommon  causes  of  death  after  litho- 
'■•my.  Acute  scpticfcmia  is  usually  the  immediate  cause  of  death  iu  diffuse 
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l)clvic  cellulitis,  the  patient  ]>erisliiu<>-  from  general  blood-poisuiiing  rather 
than  from  the  local  condition.  I’ymmia,  when  it  occurs,  usually  sets  in  after 
the  first  week,  ddie  secondary  abscesses  are  not  uncommonly  confined  to  tlie 
joints  and  subcutaneous  areolar  tissue,  and  the  disease  may  assume  a chronic 
I'orni.  The  treatment  presents  nothing  special. 

Othku  Methods  of  Pkiifouming  Lithotomy.— Having  finished  the  con- 
sideration of  the  ordinary  lateral  o]ieration,  we  shall  now  proceed  to  that  of 
other  methods  for  extracting  the  stone  l)y  cutting  procedures,  d'hesc  are  the 
Aledkui,  the  liilcitercil,  the  Medio-lcitercil,  the  Recio-vcsiccd,  and  the  Suprajmhic 
operations ; each  of  which  has  its  advocates,  to  the  exclusion  of  the  othei-s, 
and  each  of  which  undoubtedly  possesses  certain  special  advantages.  In 
addition  to  these,  there  are  various  modifications  of  these  different 
operations  which  the  ingenuity  of  Surgeons  has  devised,  but  which  have 
usually  little  to  recommend  them  in  the  opinions  of  any  except  their 
originators. 

Median  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedui'e 
by  which  a stone  is  extracted  through  an  incision  in  the  raphe  of  the  perinseum 
extending  into  the  urethra  behind  the  bulb. 

History. — The  history  of  the  median  operation  affords  an  illustration  of  the 
mutability  of  professional  practice,  and  makes  it  appear  as  if  there  were  a cycle 
of  opinion  in  surgery,  as  in  fashion,  politics,  and  philosophy.  The  median 
operation  Avas  introduced  three  or  four  hundred  years  ago,  and  continued  to  lie 
practised  up  to  the  middle  of  the  last  century,  when  its  tediousness,  its  painful 
character,  and  the  excessive  mortality  following  it,  caused  it  to  fall  into  disuse 
as  soon  as  the  safer  and  simpler  method  of  Cheselden  was  introduced.  Of  late 
years,  howeA^er,  it  has  been  reviA^ed  under  a someAAdiat  modified  form  ; and  it 
is  this  modern  median  operation,  and  its  supposed  advantages  over  the  lateral, 
that  we  must  here  consider. 

The  old  median  operation  —called  also  the  “ Marian,”  from  Sanctus  Ma- 
1‘ianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 

operation  of  the  apparatus  major,”  from  the  number  of  instruments  used  in 
it — Avas  performed  in  the  following  manner,  according  to  John  Bell.  A 
grooved  staff  was  introduced  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  Avay  ; the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  perinaeum,  not  exactly  in  the  raphc%  Avhich  was  thought  to  lie 
dangerous,  but  very  slightly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  knife  Avas  then  carried  on  to  the  membranous  part  of  the  urethra, 
Avhich  was  opened  on  the  groove  of  the  staff ; and,  the  knife  being  kept  firmly 
pressed  against  the  staff,  a long  probe  Avas  introduced  into  the  bladder  by  its 
side.  The  knife  and  the  staff  AA'ere  now  withdrawn,  nothing  but  the  probe 
being  left  in  the  bladder,  to  serve  as  a guide  into  this  caAuty.  Along  this 
probe,  two  iron  rods,  called  “ conductors,”  were  now  passed,  and  with  these 
the  operator  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the 
handles;  at  least,  it  was  said  that  he  dilated  them,  but,  as  John  Bell  pithily 
obserA^es,  “ he  dilated,  or,  in  plain  language,  tore  open,  the  prostate  gland.” 
These  conductors  being  held  aside,  ‘‘dilators”  Avere  introduced  so  as  to  enlarge 
the  opening,  the  forceps  aatis  then  pushed  into  the  bladder,  and  the  stone 
extracted  as  it  best  could  be. 

The  principles  of  this  operation  Avere — a limited  incision  in  the  membranous 
part  of  the  urethra  above  the  anus  ; dilatation,  and  not  incision,  of  the  prostate 
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iiul  neck  of  the  bladder  ; or,  to  use  the  words  of  Le  Cat,  “ small  incision  ; 
much  dilatation.” 

Its  results  were,  however,  so  unsuccessful,  that  it  fell  into  entire  disuse  here, 
;md  almost  so  on  the  continent,  merely  appearing  from  time  to  time  under 
vrarions  modifications  at  one  or  other  of  the  continental  schools.  This  condition 
iDf  things  prevailed  until  a new  form  of  median  operation  was  devised  by 
.iVllarton,  who  with  great  pei-severaiice  and  equal  ability  urged  it  upon  the 
ittention  of  Surgeons  in  this  country,  by  whom  it  has  now  been  extensively 
oractised. 

Operation. — This  operation,  for  the  introduction  of  which  into  modern 
..urgery  the  greatest  credit  is  due  to  Allartou,  is  performed  as  follows.  A stalF, 
. .:;rooved  along  its  convexity,  having  been  inserted  into  the  bladder,  the  patient 
'S  tied  up  in  the  usual  manner  ; the  Surgeon  then,  sitting  in  front,  introduces 
lis  left  index  finger  into  the  rectum,  and  feels  for  the  apex  of  the  prostate, 
against  which  he  keeps  it  lodged,  in  order  to  judge  of  the  distance  of  the  pros- 
^rte  from  the  surface,  to  act  as  a guide  to  the  knife,  and  prevent  the  rectum 
rrom  being  wounded.  A straight-backed  bistoury  is  now  entered  half  an  inch 
ilbove  the  anal  aperture,  and 


Fig.  SCO. — SIcdian  Operation  witli  Eectangular  Stafl'. 


•ushed  straight  forwards,  to  a 
.epth  of  about  an  inch  and  a 
lalf  in  the  mesial  line,  so  as  to 
inter,  if  possible,  the  groove  of 
die  staff  at  the  apex  of  the 
prostate.  A small  incision  np- 
rards  is  then  made  in  the  groove 

■ f the  staff,  and,  as  the  knife  is 
nthdrawn,  the  incision  in  the 
kkin  is  also  extended  upwards  : 

e knife  is  then  laid  aside,  and 
i long  ball-pointed  probe  is  intro - 
i uced  into  the  bladder  along  the 
rroove  of  the  staff,  which  is  then 
rithdrawn.  The  probe  is  now 

le  only  guide  to  the  bladder ; and  up  to  this  point,  therefore,  there  is  but 
tttle,  if  any,  difference  between  the  modern  median  and  the  old  Marian 
perations,  except  that  the  incision  is  exactly  in,  instead  of  a little  to  one 
de  of,  the  middle  line.  The  forefinger  is  now  introduced  along  the  probe, 
1 id  by  working  it  forwards  the  prostate  is  dilated,  and  the  finger  enters  the 
ladder,  when,  the  probe  being  removed,  the  forceps  is  introduced,  and  the 
cne  extracted.  Thus  it  will  be  seen  that  the  only  real  point  of  difference 
yfltretween  thi.s  and  the  old  Marian  operation,  is  that  in  the  modern  median 
. le  finger  is  used  as  the  dilator,  whilst  in  the  Marian  the  prostate  and  neck  of 
le  bladder  were  forcibly  expanded  or  torn  open  by  the  use  of  instruments  ; 

■ difference,  however,  of  no  slight  moment. 

I have  found  it  advantageous  to  modify  this  operation  in  one  or  two  points. 

! he  fii-st,  which  I think  of  some  utility,  is  to  use,  instead  of  the  ordinary  curved 

■ •aff,  a rectangular  one  grooved  from  about  one  inch  above  the  elbow  nearly 
' ' the  point,  resembling  the  staff  introduced  by  Buchanan  of  Glasgow  (Fig. 

h'.).  Its  use  and  advantages  are  that,  when  in  the  bladder,  the  angle  rests 
j;ain3t  the  aixjx  of  tlie  prostate,  and  can  be  felt  in  the  perinmum,  and  the 
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Surgeon  can  judge  of  the  exact  point  where  to  enter  the  knife  (directing  it  ko 
as  to  open  tlie  groove  just  below  the  angle),  which  he  cannot  do  with  the 
curved  stair ; the  incision  u])wards  also  is  limited,  and  there  is,  besides,  less 
danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards  away  from 
it,  and  not  pushed  down  against  it,  as  with  the  ordinary  stall*.  The  knife 
should  be  straight-backed,  having  the  back  not  more  than  two  inches  long ; 
so  that  the  Surgeon  can  tell  to  what  depth  he  has  entered  it,  1 liave  found 
it  advantageous  in  practice  to  cany  a beaked  director,  shaped  like  a lai-«»-e 
hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  tlie 
urethra,  so  as  to  open  up  the  canal  and  thus  to  clear  tlie  passage  for  the  finger. 
And  having  opened  the  urethra,  I think  it  better  to  dilate  the  prostate  befoi-e 
withdrawing  the  staff ; by  pushing  the  finger  slowly,  with  a rotatory  movement, 
along  its  side,  the  bladder  is  entered  vnth  more  ease  and  certainty  ; Avhereas, 
if  only  the  probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon  is  a])t 
to  push  the  bladder  before  him.  It  has  been  proposed  to  employ  mechanical 
means  of  dilatation,  instead  of  the  finger,  to  open  up  the  prostate  and  neck 
of  the  bladder  ; and  I had  some  dilators  for  this  purpose  constructed  by 
Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the  female  urethra.  I 
tried  them  on  the  dead  subject ; but  I have  not  ventured  to  use  them  on 
the  living,  lest,  by  the  employment  of  screw-power,  the  same  deep  lacerations 
of  the  neck  of  the  bladder  should  result  that  were  so  fatal  in  the  old  jilariau 
operation.  Indeed,  I believe  that  their  use  would  be  fraught  with  danger 
from  their  liability  to  occasion  rupture  of  the  neck  of  the  bladder  ; and,  if 
persisted  in,  I cannot  but  fear  that  they  will  bring  discredit  on  the  operation, 
reducing  it  to  the  condition  of  an  old  Marian,  and  repeating  the  dangers  of 
that  procedure.  No  safe  dilatation  can  be  effected  except  by  the  finger,  with 
which  no  harm  can  be  done,  whilst  it  appears  to  me  that  the  greatest  possible 
mischief  may  be  done  with  screw-dilators. 

COMPARISOK  BETWEEN  THE  MEDIAN  AND  THE  LATERAL  OPERATIONS. — The 
two  operations,  the  lateral  and  the  median,  cannot  with  propriety  be  compared 
as  a whole,  as  we  have  as  yet  no  sufficient  statistics  -to  enable  us  to  determine 
whether  the  mortality  after  the  median  has  been  less  than  that  which  has  fol- 
lowed the  lateral.  We  may,  however,  compare  the  modern  median  ojieration 
with  the  lateral,  and  endeavour  to  determine  in  what  respects  the  median  is 
superior,  in  what  inferior,  to  the  lateral,  and  in  what  cases  it  might  be  eai- 
ployed  instead  of  the  latter.  For  in  this,  as  in  lithotrity,  the  Sm’geon  should 
not  be  too  exclusive  ; it  is  his  duty  to  learn  and  to  practise  different  methods 
of  attaining  the  same  end,  and  to  make  use  of  one  or  the  other  according  to  the 
requirements  of  the  actual  case  before  him,  and  to  endeavour  to  select  what  is 
good  and  to  reject  what  is  doubtful  in  every  method  brought  before  him. 
It  would  be  in  the  highest  degree  unsurgical  to  crush  only,  or  to  cut  only, 
every  patient  with  stone  coming  under  care  ; and  I believe  that  there  is  a 
choice  as  to  the  cutting  operation  to  be  performed.  In  fact,  there  are  no  opera- 
tions in  Surgery  that  require  to  be  so  frequently  modified,  aceordiug  to  the 
necessities  of  the  particular  case,  as  those  for  stone  ; the  age  of  the  patient,  the 
size  and  number  of  the  calculi,  and  the  condition  of  the  urinary  organs,  all 
exercise  very  important  modifying  influences,  and  prevent  the  Sui’geon  from 
confining  himself  to  one  method  exclusively. 

In  order  to  make  a proper  comparison  between  these  two  oj'yerations — the 
median  and  the  lateral — we  must  take  them  seriatim.  Tlie  difficulties  and 
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Jl  langers  of  the  liiteml  operation  are  : 1,  the  difticulty  in  some  cases  of  entering 
r l ;he  bladder  ; 2,  luemorrhage  ; the  risk  of  wounding  thebnlb  ; 4,  of  wonnd- 
ng  the  rectum  ; 0,  too  extensive  an  incision  in  the  prostate,  and  opening  iij) 
he  pelvic  fascia  ; (5,  the  difficulty  in  extracting  the  stone. 

1.  General  Ease  and  Simplicity  of  the  Operation. — There  is  no  doubt 
hat  the  Surgeon  will  be  more  skilful  in  that  operation  which  he  has  more  often 

■ oerformed  : but,  so  far  as  ease  and  simplicity  are  concerned,  there  is  no  great 
litference  between  them.  In  the  lateral  operation  there  is  very  seldom  any 
I lifficulty  in  entering  the  bladder,  though  Surgeons  have  sometimes  been  foiled 
i n this  ; but  Surgeons  of  the  greatest  skill  have  also  had  great  difficulty  in 
ntering  the  bladder  in  the  median  operation.  The  bladder  tends  to  be 
^ 'Ushed  upwards  and  backwards  before  the  finger,  especially  in  boys,  in  Avhom 
i lie  prostate  is  not  developed  ; and,  unless  the  neck  of  the  bladder  be  well 
I jHiiied,  there  apjxjars  to  be  gveat  danger  of  tearing  across  the  membranous 
;*art  of  the  urethra,  and  of  pushing  backwards  the  separated  bladder.  In  boys, 
idle  parts  are  so  very  small  and  undeveloped,  and  the  space  to  work  in  is  so 
very  naiTow,  that  an  ordinary  finger  can  only  Avith  great  difficulty  be  got 
clihrough  the  neck  of  the  bladder  unless  this  have  been  freely  incised.  But,  by 
fi  oing  this,  Ave  depart  entirely  from  the  guiding  principle  laid  down  by  the 
; dA'ocates  of  the  median  operation,  viz.,  dilatation  and  not  incision.  So  far  as 
idcility  of  entering  the  bladder  is  concerned,  the  tAVO  operations  are  probably 
rn  a par  in  the  adult : but  in  the  boy  the  result  of  recent  experience  would 
how  that  the  difficulties  in  this  respect  are  frir  greater  in  the  median  than  in 
ue  lateral  ; so  great,  in  fact,  that  the  operation  should  never  be  performed. 

2.  Hasmorrhage. — In  this  respect,  the  median  operation  has  decidedly  the 
idA'antage.  If  the  incision  be  made  in  the  middle  line,  without  wounding  the 
iiilb,  although  there  may  be  tolerably  fr’ee  bleeding  at  the  time,  yet  there  is  no 
“essel  that  can  frirnish  dangerous  consecutive  luemorrhage  ; Avhilst  in  the  lateral 
peration  there  are  the  dangers  of  arterial  and  of  profuse  venous  hmmorrhage, 
i le  knife  coming  into  close  relation  Avith  the  artery  of  the  bulb  and  others  of 
Dme  size.  If  the  object  Avere,  therefore,  simply  to  save  blood,  the  median  is 
) far  better  than  the  lateral.  But,  after  all,  it  must  in  fairness  be  said 

iiat  the  danger  of  excessive  hjemorrhage  in  the  lateral  operation  is  small. 

ith  care,  it  AA'ill  rarely  happen  that  the  patient  loses  a dangerous  amount  of 
■ ood. 

3.  Wound  of  the  Bulb. — This  may  occur  in  both,  but  is  more  difficult  to 
mid,  and  indeed  is  \Gvy  likely  to  happen,  in  the  median,  as  the  bulb  some- 
vnes  so  overlaps  the  membranous  part  of  the  urethra,  that  it  is  difficult  not 

cut  it ; Avhilst  in  the  lateral  operation,  by  cutting  Ioav  down,  and  entering 
e grooAm  of  the  staff  Avell  back,  and  from  beloAv  u])wards,  this  may  usually 
; avoided.  It  is  true- that  division  of  the  bulb  in  the  mesial  line  seldom 
A'es  rise  to  much  hmmon-hage  ; but  cases  have  occurred  to  my  knoAvledge, 
oiigh  not  in  my  practice,  in  Avhich  patients  haAm  died  frmm  this  cause 
cter  perineal  section,  the  blood  regurgitating  into  the  bladder,  and  filling 
at  viscus. 

• 4.  Wound  of  the  Rectum. — This  gut  is  not  in  much  danger  in  the  lateral 
•eration,  indess  it  be  distended.  In  the  median,  on  the  other  hand,  the 
ctura  is  in  considerable  danger.  If  this  operation  lie  pcrfoimed  on  the  dead 
'dy,  it  Avill  be  found  that  the  back  of  the  bistoury  comes  very,  I may  say 
icomfortably,  close  to  the  finger  in  the  rectum  ; and  if  another  finger  be 
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])laccd  in  the  wound,  they  will  come  into  very  close  apposition  just  anterior  to 
the  prostate.  In  the  old  Marian  operation,  the  rectum  used  to  be  very 
frequently  cut,  gas  and  fasces  issuing  from  the  wound. 

5.  Treatment  of  the  Prostate. — As  to  the  difference  in  this  respect — ?.r., 
dilatation  in  the  median,  section  in  the  lateral  operation — I believe  it  to  be 
more  imaginary  than  real.  I think  that  it  is  very  nearly  the  same  in  both 
operations  when  properly  performed.  All  are  agreed  that  in  the  lateral  opera- 
tion but  a limited  incision  should  be  made  in  the  prostate  and  neck  of  the 
bladder,  the  opening  being  dilated  with  the  finger,  so  as  to  avoid  opening  up 
the  pelvic  fascia.  The  dift’ereuce  between  an  incision  that  opens  the  capsule 
of  the  prostate,  and  dilating  this  structure  by  the  finger,  is  very  great.  The 
great  ob}ect  in  lateral  lithotomy  is  not  to  open  up  the  pelvic  fascia  with  the 
knife  ; and  it  is  difficult,  if  not  impossible,  to  tear  this  with  the  finger.  If  we 
take  an  aponeurosis  out  of  the  body,  it  will  be  found  to  be  very  difficult  to 
tear  ; bub  if  touched  ever  so  lightly  with  the  knife,  it  separates  at  once.  So, 
in  the  median  operation,  the  prostate  may  be  dilated  to  a considerable  extent 
without  opening  its  capsule.  I have  used  the  word  “ dilate  ; ” but  dilatation 
appears  to  me  to  be  an  erroneous  term.  I believe  that  the  prostate  is  not 
simply  dilated,  but  lacerated  : that  there  is  an  actual  laceration  of  the  sub- 
stance of  the  prostate,  but  not  extending  into  or  through  its  capsule.  I have 
often  examined  the  prostate  in  the  dead  subject,  after  it  has  been  subjected 
to  this  process  of  “ dilatation,”  and  have  always  found  its  substance  more  or 
less  torn.  A laceration  of  the  substance  of  the  prostate,  however,  is  of  no  con- 
sequence, and  becomes  dangerous  only  when  it  extends  so  far  backwards  as  to 
tear  the  lateral  ligament  of  the  bladder,  when  it  exposes  the  patient  to  the 
fatal  accident  of  extravasation  of  urine  and  diffuse  inflammation  of  the  pelvic 
fascia.  Now,  in  the  lateral  operation,  in  running  the  knife  down  the  gi’oove 
of  the  staff,  the  Surgeon  may  readily,  unless  care  be  taken,  and  very  often,  I 
l)elieve,  does  actually  and  almost  unavoidably  go  beyond  the  limits  of  the  pros- 
tate, and  thus  exposes  the  patient  to  all  these  dangers.  In  the  median  this 
cannot  be  done,  if  the  knife  be  not  used  after  the  urethra  is  opened,  the  pros- 
tate being  dilated  solely  with  the  finger.  So  far  as  this  point,  then,  is  con- 
cerned, the  median  may  be  regarded  as  safer  than  the  lateral  operation,  it 
being  impossiUe  to  open  up  the  recto-vesical  fascia  with  the  finger  in  the 
median,  whilst  it  may  be  opened  by  the  knife  in  the  lateral. 

In  fact,  the  neck  of  the  bladder  and  the  prostatic  portion  of  the  urethra  are 
in  the  median  operation  placed  very  much  in  the  position  of  the  female  urethra- 
when  that  is  dilated  for  the  extraction  of  a calculus  ; being  dilated  to  a great 
extent,  and  somewhat  lacerated,  but  not  torn  through  so  as  to  admit  urine 
into  the  sub-peritoneal  cellular  tissue  of  the  pelvis ; and  in  this  I believe  the 
great  and  essential  superiority  of  the  median  over  the  lateral  operation  to 


consist.  I 

6.  Manipulation  of  the  Forceps  and  Extraction  of  the  Stone.  —In  n 

the  adult,  the  main  difficulty  of  lithotomy  does  not  lie  in  entering  the  bladder,  (i 
but  in  the  completion  of  the  operation — the  removal  of  the  stone.  And  the 
difficulty  and  danger  inci’ease  in  proportion  to  the  size  of  the  calculus  ; the  t 
tissues  between  the  neck  of  the  bladder  and  the  perineal  integuments  must 
either  be  widely  cut  or  extensively  torn  and  bruised  to  allow  the  passage  of  a 
large  stone.  No  amount  of  simple  dilatation  of  which  tliese  tissues  arc 
susceptible  can  make  a passage  through  them  that  will  allow  the  extraction  0 


COMPARISOX  OF  MEDIAN  AND  LATERAL  LITHOTOMY.  981 


SI  stone  inch  in  diameter;  such  a stone  must  citlier  be  cut  or  torn  out. 
Now,  what  space  liave  we  in  the  median  operation  for  the  introduction  of  the 
forceps  and  the  extraction  of  a large  stone  ? Here,  I think,  is  tlie  weak  point 
1 of  tlie  median  operation.  In  it  the  incision  is  made,  and  all  the  manipulation 
is  practised,  towards  the  apex  of  the  narrow  triangle  formed  by  the  rami  of 
the  pubic  bones.  The  base  of  this  triangle  is  represented  by  a horizontal  line 
corresponding  to  the  level  of  the  membranous  portion  of  the  urethra,  and 
consequently  does  not  occupy  the  widest  part  of  the  perinmum;  it  is  formed 
by  the  lower  portion  of  the  deep  perineal  fascia  or  triangular  ligament,  the 
space  behind  it  being  filled  up  by  the  rectum  and  its  muscles,  and  the  ischio- 
rectal fat.  The  ligament  forms  a barrier  stretching  across  the  perinmum, 
which  cannot  be  depressed,  and  requires  to  be  divided  laterally  into  the 
ischio-rectal  fossa  before  a stone  of  any  considerable  magnitude  can  be 
removed.  It  was  in  consequence  of  the  extensive  bruising  and  laceration  of 
, these  structures,,  and  the  difficulty  experienced  in  bringing  the  stone  through 
. them,  that  the  old  Marian  operation  fell  into  disuse. 

[I  In  performing  the  median  operation  there  are  three  points,  or  rather  planes, 

1 ■ of  obstruction,  between  the  surface  and  the  interior  of  the  bladder.  The  first 
is  occasioned  by  the  muscles  of  the  perinmum,  and,  perhaps,  also  by  the  under 


l i portion  of  the  deep  perineal  fascia.  In  the  lateral  operation  we  cut  across  this 


plane,  and  lay  open  the  ischio-rectal  fossa,  giving  abundance  of  room  for  the 


manipulation  of  the  forceps  and  the  extraction  of  the  stone,  along  the  base 
of  the  triangle  formed  by  the  rami  of  the  iscliium  and  pubes.  But  in  the 
alj  median  we  have  to  extract  towards  the  summit  of  this  space,  at  the  apex  of  a 
li  ; narrow  triangle,  having  the  muscular  structui’es  forming  a tense  bar  along  its 


I 


4 


base,  and  offering  a material  obstacle  to  the  introduction  of  the  forceps  and  the 
-extraction  of  the  stone. 

The  second  obstacle  lies  in  the  prostate  ; but,  as  it  is  easily  removable  by 
dilatation,  it  cannot  be  considered  a serious  one. 

The  third,  the  deepest  and  most  important,  is  situated  at  the  neck  of  the 
: bladder.  We  find  here  a narrow  tense  ring  beyond  the  prostate ; and  this  bar 
remains  intact  in  spite  of  the  dilatation  and  laceration  to  which  the  prostate 
ihas  been  subjected.  On  introducing  the  finger,  we  shall  feel  it  grasped  tightly 
: by  this  ring.  I have  found,  by  experiments  on  the  dead  subject,  that  this 
; inner  ring  of  the  neck  of  the  bladder  cannot  be  expanded  to  a size  more  than 
•sufficient  for  the  extraction  of  a calculus  of  one  inch  in  diameter  without 
laceretion  or  incision  : and  its  laceration  or  rupture  is  well  known  to  bo  one 
of  the  most  dangerous  and  fatal  accidents  in  lithotomy.  It  is  in  consequence 
of  the  obstacle  offered  by  this,  that  the  median  operation  is  not  available  for 
The  extraction  of  large  calculi.  A calculus  over  one  and  a half  inch  in 
diameter  cannot  be  extracted  by  the  median  operation  without  the  employ- 
ment of  gi’eat  violence.  But,  though  much  force  is  usually  required  in  order 
to  extract  a calculus  of  even  moderate  size  through  this  tense  ring  at  the  neck 
of  the  Iffadder,  it  is  an  undeniable  fact  that  serious  consequences  seldom 
follow  the  violence  so  used,  and  that  a degree  of  force,  Avhich  would  be  fatal 
in  lateral  lithotomy,  may  be  employed  without  danger  in  the  extraction  of  a 
calculus  by  the  median  operation.  Jn  this  respect  the  extraction  of  a calculus 
by  the  median  ojxiration  resembles  the  removal  of  one  through  the  dilated 
urethra  of  the  female;  the  great  point  in  favour  of  the  median  over  the 
lateral  procedure,  and  the  cause  of  its  compai’ative  safety,  being  that  the 
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lateral  true  ligaiuout  of  the  bladder  is  not  incised,  nor  otherwise  opened. 
But,  it  may  be  said,  what  is  easier,  when  the  finger  is  in  the  bladder,  than 
to  push  a probe-pointed  bistoury  along  it,  and  cut  downwai-ds  and  outwards 
through  these  structures  into  the  ischio-rectal  fossa-,  if  the  stone  be  large,  and 
thus  get  plenty  of  space  ? Nothing  could  be  easier  or  more  simple ; but  what 
would  1)0  the  consequence  ? Wc  at  once  reduce  the  median  to  the  conditions 
of  the  lateral  operation.  A free  incision  in  the  neck  of  the  bladder  and  ]>rostate 
increases  the  tendency  to  ha3morrliage,  opens  up  the  fascia,  and  exposes  the 
patient,  in  fact,  to  all  the  dangers  of  an  ill-contrived  lateral  operation,  destroy- 
ing at  once  and  altogether  the  principle  of  the  median  operation — A iz.,  dilata- 
tion, and  not  incision  ; and,  if  we  do  not  gain  space  by  incision,  but  attempt 
to  extract  a moderately  large  stone  by  dilatation  of  the  parts,  we  shall  certainly 
not  succeed,  but  our  dilatation  will  end  in  a laceration,  not  only  of  the  sub- 
stance of  the  prostate,  which  is  safe,  but  of  the  neck  and  perhaps  of  the  base 
of  the  bladder,  wliich  will  be  fatal.  Urinary  fistula  was  common  after  the  old 
Marian  operation.  It  remains  to  be  seen  whether  it  will  be  so  after  the 
modern  median. 

In  conclusion,  then,  it  appears  to  me  that  the  median  operation,  when  per- 
formed in  suitable  cases,  has  the  advantages  over  the  lateral  of  being  attended 
by  less  risk  of  arterial  haemorrhage,  and  less  danger  of  injury  to  the  lateral 
ligament  of  the  bladder ; but,  that  in  consequence  of  the  very  small  size  of  the 
opening  that  can  be  made  in  the  bladder  by  it,  in'ovidcd  these  advantages  are 
onaintained,  it  is  applicable  only  to  stones  of  at  most  a medium  size,  and  that 
it  cannot  in  all  cases  be  substituted  for  lateral  lithotomy,  as  the  general 
operation  for  stone,  where  lithotrity  is  not  admissible. 

Indications  for  the  Median  Operation. — The  median  operation  may 
with  propriety  be  performed  in  the  following  classes  of  cases.  1.  In  cases 
Avhere  foreign  bodies,  such  as  pieces  of  bougie,  of  tobacco-pipe,  &c.,  are  lodged 
in  the  bladder,  the  median  is  preferable,  the  body  being  small,  elongated,  and 
easily  extracted.  2.  It  may  be  employed  to  remove- stones  not  exceeding  one 
inch  in  their  smallest  diameter.  But  then,  it  may  be  said,  calculi  of  this  size 
can  generally  be  safely  subjected  to  lithotrity.  That  is  true  ; but,  in  certain 
of  these  cases,  lithotrity  is  not  admissible  ; so  that  the  median  operation 
is  indicated  in  cases  of  small  calculi  in  which  lithotrity  cannot  be  practised 
in  consequence  of  infiammation  of  the  bladder,  or  some  other  complication. 
If  a small  calculus  be  lodged  just  behind  the  prostate,  in  a pouch  which 
occasionally  forms  at  a lower  fundus  of  the  bladder,  we  may  come  do^vn 
on  it  at  once  by  the  median  incision.  3.  When  there  are  numerous  small 
calculi,  lithotrity  is  not  desirable,  and  then  the  median  operation  appears 
to  be  preferable.  4.  In  cases  in  which  lithotrity  has  been  performed,  and  the 
patient  is  unable  to  expel  the  fragments,  we  may  perform  the  median  operation, 
and  readily  extract  the  detritus  by  the  scoop,  as  it  lies  behind  the  prostate. 
5.  In  the  case  also  of  calculi  which  are  too  large  to  be  successfully  subjected  to 
lithotrity,  but  which,  if  removed  by  the  lateral  operation,  are  attended  by  a fright- 
ful rate  of  mortality,  it  seems  to  me  that  the  median  operation  might  possibly 
bo  advantageously  combined  with  lithotrity.  The  stone  having  been  broken  up 
at  one  sitting,  the  fragments  might  at  once  be  extracted  through  a limited  incision 
in  the  mesial  line  of  the  perinaeum.  6.  In  cases  in  which  the  patient  is  so 
anaemic  that  the  loss  of  an  additional  ounce  or  two  of  blood  might  turn  the  scale 
against  him,  median  is  preferable  to  lateral  lithotomy.  For,  although  it  is  by 
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no  means  a bloodless  operation,  as  is  supposed  by  some,  yet  there  is  less 
hmmon'liage  during  the  perfonuance,  or  rather,  perhaps,  less  continuous  oozing 
after  its  completion,  than  in  the  lateral,  and  there  is  certainly  not  the  danger 
of  the  profuse  bleeding  that  is  sometimes  seen  in  the  latter  operation.  Where 
we  have  to  do  with  a stone  of  large  size,  the  median  is  not,  in  my  opinion,  safe  ; 
such  an  amount  of  traction  must  be  used  as  will  infallibly  bruise  and  lacerate 
the  neck  and  base  of  the  bladder,  and  expose  the  patient  to  infiltration  of  urine 


Fig.  868. — Oupuytren’s  Lithotoine  Cache,  Opened. 


across  the  perinieum  half  an  inch  above  the  anus,  towards  which  its  concavity 
looks,  the  horns  of  theinci.sion  extending  to  two-thirds  of  the  distance  between 
•the  anus  and  the  tuber  ischii  on  each  side  (Fig.  8G7).  The  dissection  is  care- 
i*  fully  carried  down  to  the  central  point  of  the  perinieum,  and  the  membranous 
jr  portion  of  the  urethra  is  opened  on  a grooved  median  staff  previously  intro- 
[ dneed  ; along  this  the  double  lithotome  cache  (Fig.  8{>8)  is  passed  with  its  con- 
**  cavity  turned  upwards.  The  Surgeon,  having  well  assured  himself  that  the 


Fig.  SOT. — Line  of  Incision  in  Bilateral  Lithotomy  (l[)upu}'tren). 


and  deep  pelvic  inflammation — to  all  the  dangers,  in  fact,  of  the  old  Marian 
operation  ; dangers  which  were  so  great  that  more  than  half  the  patients 
I; subjected  to  it  perished,  and  which  caused  it  to  be  abandoned  for  the  lateral. 

The  median  operation  is  not  adapted  to  children.  The  space  in  them 
1 1 between  the  rectum  and  the  pubes  is  too  small,  and,  moreover,  “ dilatation 
I of  the  prostate  would  be  impossible,  as  it  is  not  large  enough  to  allow  the 
It  finger  to  pass  through,  and  any  attempt  to  do  so  without  free  incision  would 
U probably  be  attended  by  transverse  laceration  of  the  urethra.  Moreover,  the 

I lateral  operation  in  boys  is  so  successful  that  there  is  no  reason  for  adopting 

I I any  other. 

Bilateral  Lithoto3IY. — The  bilateral  operation  introduced  by  Dupuytren 
1 1 is  a moditication  of  the  old  median.  In  it  a curved  transverse  incision  is  made 
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instrument  is  fairly  in  the  bladder,  turns  it  so  that  its  concavity  looks  down 
towards  the  rectum  ; the  spring  in  the  handle  is  then  ]n'cssed,  and  the  blades 
expanded  to  a proper  distance  previously  regulated,  and  both  laterid  lol>es  of  the 
prostate  divided  to  a corresponding  extent  downwards  and  outwards  in  with- 
drawing^  the  instrument  (Fig.  800).  The  extraction  of  the  stone  is  then 
effected  in  the  usual  way.  This  operation  appears  to  me  not  to  have  received 
the  attention  that  it  deserves  from  Surgeons  in  this  country.  Byibcing  careful 
to  introduce  the  lithotome  into  the  membranous  portion  of  the  canal,  the 
arteries  ^ of  the  bulb  are  not  endangered,  and  indeed  the  transverse  and 
superficial  arteries  of  the  perinteum  are  also  above  and  beyond  the  line  of 
incision.  The  prostate  is  divided  equally  on  both  sides  in  its  greatest 


Fig.  870.  —Line  of  Incision  in  the  Prostate 
in  Bilateral  Lithotomy,  showing  its 
relation  to  the  Bulb  and  the  internal 
Pudic  ArteiT. 

diameter  ; if  the  expansion  of  the  lithotome  be  carefully  guarded,  there  is  no 
danger  of  going  beyond  the  limits  of  that  organ,  or  of  wounding  the  internal 
pudic  arteries  (Fig.  870)  ; and  the  interior  of  the  .bladder  is  reached  by  the 
most  direct  and  readiest  passage.  In  withdrawing  the  lithotome,  the  handle 
must  be  well  depressed,  and  great  care  must  be  taken  that  the  instrument  be 
kept  securely  in  the  mesial  line,  so  that  the  section  may  not  be  made  more 
freely  in  one  side  than  the  other. 

The  operation  has  not  been  performed  with  sufficient  frequency  in  this 
country  for  any  reliable  statistics  as  to  the  results  ; but  Eve  of  Nashville  has 
done  it  in  78  cases  of  all  ages,  with  only  8 deaths. 

Medio -Bilateral  Operation. — Civiale  has  recommended  a combination 
of  the  median  and  the  bilateral  operations  of  lithotomy,  by  which  the  chief 
objections  to  both  are  got  rid  of.  This  operation  is  easy  of  execution,  and 
has  been  performed  for  the  extraction  of  large  stones  from  the  bladder ; for 
those  calculi,  in  fact,  which  cannot  be  removed  by  the  ordinary  median 
operation  without  too  great  an  amount  of  force,  and  consequent  bruising  or 
laceration  of  the  parts. 

The  operation  may  be  performed  m the  following  manner.  The  patient 
having  been  tied  up,  and  a deeply  grooved  rectangulai’  staff*  passed  into  the 
bladder,  the  urethra  is  opened  at  the  membranous  part  with  the  edge  of  the 
knife  turned  upwards,  as  described  in  the  median  operation  (p.  J)77) ; the 
double  lithotome  is  then  slid  along  the  staff  into  the  bladder,  its  concaAuty 
turned  downwards,  the  blades  expanded  to  but  a limited  extent,  and  the 
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1 prostate,  or  the  bilateral  gorget  (Fig.  871),  invented  by  J.  ood,  of  New 
I York,  may  be  pushed  along  the  staff,  and  the  soft  structures  between  it  and 
I the  surface  incised  as  it  is  Avithdrawn.  If  the  stone  be  not  very  large,  the  in- 
1 cision  may  be  confined  to  one  side  only,  and  made  with  a probe-pointed 
i bistoury.  It  will  be  found  that  sufficient  space  is  obtained  by  the  perpendicular 
j incision  of  the  skin  ; whilst  the  limited  internal  transverse  cut  removes  that 
j tension  and  resistance  of  the  deeper  structures,  Avhich  in  the  ordinary  median 
I operation  interfere  seriously  with  the  manipulation  of  the 
I forceps  and  the  extraction  of  the  stone  ; and,  by  the  division 
|j  of  both  sides  of  the  prostate  to  a limited  extent,  abundance  of 
-space  is  obtained.  Experience  has  shown,  however,  that  the 
advantages  are  rather  theoretical  than  practical,  and  that  its 
performance  in  this  country  has  been  attended  by  unsatisfiic- 
tory  results  ; two  of  the  principal  dangers  being  Avound  of  the 
; rectum,  and  tearing  through  the  sphincter. 

Many  other  modifications  of  the  median  and  the  bilateral 
operations  have  been  practised  by  varying  the  direction  of  the 
external  incision,  and  by  making  the  internal  one  on  one  or 
both  sides  of  the  prostate,  or  by  notching  this  structure  in 
various  directions. 

Recto-vesical  Lithotomy. — This  operation  Avas  suggested 
by  Sanson  in  1847,  as  a means  of  removing  large  stones  and 
avoiding  the  dangem  of  haemorrhage,  but  the  results  have  not 
been  such  as  to  justify  its  performance  in  preference  to  other 
methods.  It  is  thus  performed.  A staff  grooved  on  its  con- 
vexity is  passed  into  the  bladder,  the  finger  is  then  passed  into 
the  rectum,  and  the  part  of  the  staff  lying  in  the  membranous 
•portion  of  the  urethra  felt  for  ; a knife,  with  its  edge  directed 
: forwards,  is  then  passed  along  the  finger  into  the  groove  of 
;the  staff  and  withdrawn,  dividing  the  internal  and  external 
>sphincters  and  the  skin  at  the  margin  of  the  anus ; it  is  then  reintroduced 
with  its  edge  directed  downwards,  and  run  along  the  groove  of  the  staff, 

' diAiding  the  prostate  and  notching  the  neck  of  the  bladder,  and  the  stone  is 
[then  extracted  in  the  usual  way. 

High  or  Suprapubic  Operatiox. — Although  the  median  and  lateral 
< operations  for  lithotomy  are  perhaps  the  safest  for  the  extraction  of  stones 
■ of  small  or  moderate  size,  yet  there  can  be  no  doubt  that  their  results  are 
extremely  unfavourable  when  the  calculus  exceeds  a certain  magnitude  ; 
and  in  these  circumstances  it  may  be  deemed  expedient  to  perform  the  “ high 
operation  ” in  preference  to  them.  It  is  fortunate,  hoAvever,  that  large  calculi 
are  comparatively  rarely  met  Avith,  and  will  doubtless  become  more  rare,  as  the 
' diagnosis  of  stone  can  now  be  made  at  a very  early  period  of  the  existence  of 
i fthe  calculus,  and  as  the  treatment  is  now  generally  preventive.  Thus,  of  the 
I|T703  Norwich  cases,  that  form  the  basis  of  Crosse’s  tables,  and  indeed  of  our 
chief  information  on  these  j)oints,  r>20  Avere  under  ] ounce  in  AA^eight ; 110 
Avoighed  from  1 to  2 ounces ; So  from  2 to  S ; 11  from  3 to  4 ; 5 from  4 to  5 ; 
'■and  only  4 were  above  this  size.  Hence,  if  we  confine  the  high  operation  to 
those  instances  in  which  the  calculus  is  above  such  a size  as  Avill  readily  admit 
of  extraction  through  the  perinmum,  Ave  shall  seldom  liave  occasion  to  perform 
it ; yet  instances  occasionally  occur  in  Avhich  no  other  method  of  extractiim 
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tlio  calculus  presents  itself.  Thus,  by  this  method,  Uytterhoeven  succeeded  in 
extractimr  a calculus,  of  which  he  has  kindly  <);iven  me  a cast,  whicli  measured 
inches  in  one  circumference,  and  12|  in  the  other.  It  was  })erfectlv 
moulded  to  the  shape  of  the  inside  of  the  bladder,  and  clearly  could  not  have 
been  removed  by  any  incisions  through  the  perinmum,  as  the  outlet  would 
have  been  insufficient  for  its  extraction.  The  patient  survived  the  operation 
eight  days. 

But  not  only  may  the  high  operation  bo  required  on  account  of  the  size  of 
the  calculus  ; it  may  be  rendered  necessary  by  other  conditions,  such  as  the 
existence  of  so  much  rigidity  about  the  hips  in  consequence  of  rheumatic 
disease,  as  would  prevent  the  proper  exposure  of  the  perinaeum  ; or  by  that 
region  being  the  seat  of  disease  which  would  interfere  with  any  operation 
being  practised  through  it ; or  the  pelvic  outlets  may  be  so  contracted  by 
rickets  as  to  prevent  the  possibility  of  the  extraction  of  a stone  through  them 
by  any  of  the  perineal  operations. 

Operation. — The  high  operation  consists  in  making  an  incision  through  the 
abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of  the  bladder 
below  the  reflexion  of  the  peritoneum  that  passes  upwards  from  its  summit. 

In  performing  this  operation,  it  is  necessary  that  means  should  be  taken  to 
raise  up  the  summit  of  the  bladder,  so  that  it  may  project  well  above  the  puhes, 
and  thus  admit  of  being  safely  opened.  To  do  this  it  must  be  distended  with 
fluid  as  the  first  step  in  the  operation.  The  fluid  used  should  be  some  unirri- 
tating antiseptic  solution  : perhaps  the  best  is  a concentrated  cold  solution  of 
boracic  acid,  warmed  to  the  proper  temperature  before  being  used.  Thymol, 
salicylic  acid,  and  permanganate  of  potash  have  also  been  recommended. 
Whatever  solution  be  used,  the  bladder  should  be  thoroughly  washed  out  with 
it  two  or  three  times  if  the  urine  be  foul.  If  it  be  acid  and  healthy  this  may 
be  dispensed  with.  About  twelve  to  sixteen  ounces  are  then  injected,  and  an 
India-rubber  ring  put  round  the  penis  to  prevent  the  fluid  from  escaping. 
This  part  of  the  operation  may  be  performed  through  a metal  catheter,  which 
can  be  securely  plugged  and  left  in  to  serve  subsequently  as  a guide  to  the 
bladder.  Many  Surgeons,  however,  prefer  withdrawing  it.  Too  much  force 
must  not  be  used  in  injecting  the  bladder,  as  several  cases  have  been  recorded 
in  which  rupture  has  resulted  from  so  doing.  The  bladder  having  been  dis- 
tended, Petersen  of  Kiel  recommends  that  an  india-rubber  bag  of  a pyriform 
shape,  capable  of  holding  about  sixteen  ounces,  and  stiff  enough  to  retain  its 
form,  should  be  introduced  into  the  rectum  and  distended  with  water  through 
a tube  fixed  to  its  apex,  and  provided  with  a stop-cock.  In  this  way  the 
bladder  is  steadied  and  pushed  fonvards,  so  that  it  can  be  felt  clearly  through 
the  abdominal  walls. 

The  incision  is  then  made  accurately  in  the  middle  line.  It  should  be  about 
tw'O  to  three  inches  in  length,  and  should  extend  slightly  over  the  pubes  at  its 
lower  end.  The  pyramidales  being  drawn  on  one  side,  and  slightly  notched 
if  necessary,  the  linea  alba  is  exposed,  cautiously  opened  near  the  pubes,  and 
divided  upwards  for  about  two  inches.  The  fat  above  the  pubes  is  then  pushed 
upwards,  and  the  distended  bladder  felt  for  with  the  finger.  If  an  iustruiuent 
have  been  retained,  its  handle  must  be  depressed,  so  as  to  make  its  point  pro- 
ject, pushing  the  bladder  before  it.  The  part  of  the  bladder  uncovered  by 
peritoneum  may  be  recognized  in  adults  by  its  muscular  fibres  ; in  childreu, 
Dulles  states  that  its  bluish-giny  colour  is  characteristic.  The  bladder  liaving 
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j been  fully  exposed,  must  now  be  secured  by  a tenaculum  passed  completely 
^ throuo;h  its  coats.  Some  Surgeons  prefer  two  tcnacula,  between  which  the 
t opening  may  l)c  made.  The  object  of  thus  securing  the  bladder  is  to  prevent 
[.  its  being  lost  behind  the  pubes  as  soon  as  its  contents  are  let  out.  The  inci- 
•sion  into  it  must  be  made  with  the  edge  of  the  knife  directed  towards  the 
pubes.  The  finger  is  then  introduced,  followed  by  the  forceps,  and  the  stone 
withdinwii.  In  doing  this  no  force  must  be  used,  lest  the  rent  should  extend 
to  the  peritoneal  surface.  Should  the  original  opening  be  too  small,  it  must 
be  enlarged  towards  the  pubes  with  a probe-pointed  bistoury  till  the  calculus 
can  be  drawn  out  without  violence. 

The  stone  being  remo^-ed,  three  courses  are  open  to  the  Surgeon  : he  may 
close  the  bladder  and  the  external  Avound  Avith  sutures ; he  may  scav  up  the 
bladder  and  leaA'c  the  external  wound  open  ; or  he  may  leaA^e  both  open  and 
insert  a large  drainage-tube.  Further  experience  is  yet  required  before  it  can 
be  definitely  stated  Avhich  of  these  is  the  best.  It  Avas  hoped  that  by  adopting 
'the  first  method,  and  at  the  same  time  performing  the  operation  Avith  anti- 
'Septic  precautions,  that  complete  union  by  the  first  intention  might  be  obtained, 
'but  at  present  the  results  of  this  mode  of  treatment  haA'e  not  been  very  satis- 
ifactoiy,  and  it  is  now  generally  agreed  that  if  sutures  are  applied  at  all,  it  is 
' better  in  all  cases  to  leave  the  external  Avound  open,  as  it  is  a great  safeguard 
iagainst  infiltnition  of  urine,  and  the  delay  of  a few  days  while  it  heals  by 
^^granulation  is  a matter  of  little  consequence.  If  sutures  are  applied,  they 
tf'should  be  of  catgut,  and  should  include  the  muscular  coat  only,  missing  the 
raucous  membrane.  If  the  opening  be  A’ery  large,  the  lower  part  of  it,  when 
-the  bladder  is  collapsed,  will  be  so  far  behind  the  pubes  that  great  difficulty 
■ would  be  found  in  inserting  stitches  accurately.  If  the  AAmund  in  the  bladder  be 
sIsscAATi  up,  a catheter  must  be  passed  every  feAV  hours  to  draw  off  the  urine,  or 
lit  may  Ije  tied  in  and  the  bladder  drained  by  an  india-rubber  tube  attached  to 
% tthe  end  of  the  instrument.  Most  Surgeons  prefer  leaving  both  the  AA'oimd  in  the 
t 1 bladder  and  that  in  the  external  parts  open.  If  this  be  done,  a drainage-tube 
4 lof  good  size  should  be  passed  to  the  fundus  of  the  bladder,  and  retained  for  a 
I I'veek  or  ten  days.  A gum-elastic  catheter  may  at  the  same  time  be  tied  into 
^ t.;he  urethra,  but  this  is  not  necessary  if  the  drainage  from  the  wound  be  effi- 
-•ient.  The  best  dressing  is  to  smear  the  external  parts  Avith  iodo-A^aseline 
' )intment,  and  to  apply  a large  sponge  squeezed  as  dry  as  possible  out  of  a 1 
’ n 40  solution  of  carbolic  acid.  This  must  be  changed  eA’ery  hour. 

In  order  to  preA'ent  the  risk  of  urinary  infiltration,  the  older  Surgeons  kept 
•lie  bladder  empty  by  making  incisions  through  the  periuEeinn  into  the  mem- 
'ij  ora  nous  portion  of  the  urethra  or  nock  of  the  bladder,  thus  seriously  and  need- 
essly  complicating  the  operation.  Vidal  recommended  that  the  bladder  should 
oe  exposed,  and  the  Avoiind  left  open  for  a feAV  days  to  granulate,  before  making 
: he  incision  for  the  removal  of  the  stone,  but  this  would  fail  in  its  object,  as 
> dl  the  adhesions  Avould  be  broken  down  during  the  extraction  of  the  calculus. 
Another  cause  of  danger  in  the  operation  is  Avounding  the  peritoneum, 
’his  may  occur  Avhen  the  bladder  is  so  contracted  aiid  hypertrophied  that  it 
";aimot  be  sufficiently  distended  to  make  it  rise  above  the  pubes.  If  the  stone 
verj-  large,  the  Avound  may  extend  back  during  extraction  of  the  stone,  and 
^ hus  implicate  the  ])eritoneum.  If  the  peritoneum  be  accidentally  Avounded 
it  'oefore  the  bladder  is  opened,  the  operation  must  be,  for  the  time  at  least, 

.1  afiandoned. 
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Dulles  finds  that  the  8Ui)rai)iibic  is  far  less  lavourablc  than  the  lateral  in  its 
results  for  calculi  below  in  weight.  For  those  between  5j.  and  Jij.,  there 
is  little  difference,  whilst  for  calculi  above  5'j.,  it  is  far  more  favourable.  He 
states  that,  of  a gross  total  of  405  cases  of  the  suprapubic  operation,  in  lx»th 
sexes  there  had  been  fo5  deaths,  or  a mortality  of  1 in  3'44  ; the  mortality 
being  about  1 in  3 in  males,  against  1 in  8’2  in  females.  This  high  rate  of 
mortality  may  to  a certain  extent  be  accounted  for  by  the  fact  that  the  patients 
subjected  to  suprapubic  lithotomy  were  on  an  average  one-third  older,  and  the 
stones  four  and  a half  times  heavier,  than  in  the  cases  subjected  to  the  lateral 
operation.  Dulles  gives  a table  of  43  cases  operated  on  by  American  Surgeons, 
of  which  14  died,  or  as  nearly  as  possible  1 in  3.  This  agrees  with  the 
statistics  previously  published  by  Humphry,  who  collected  104  cases  in  which 
this  operation  had  been  performed  ; of  these  31  proved  fatal,  chiefly  from 
peritonitis  and  urinary  infiltration — the  mortality  amounted  consequently  to 
1 in  3| ; and  Souberbielle,  one  of  the  greatest  modern  advocates  of  this 
operation,  lost  1 patient  in  3.  The  general  result,  therefore,  is  not  very  satis- 
factory ; though,  as  in  many  instances  the  operation  was  performed  in  cases 
in  which  the  lateral  method  was  not  applicable  on  account  of  the  size  of  the 
stone,  we  cannot  'with  justice  compare  the  two  procedures  in  regard  to  the 
mortality  attending  them. 


HISTORY  OF  LITHOTRITY. 


989 


CHAPTER  LXIX. 


URINARY  CALCULUS  {continued). 


LITHOTKITY. 

Thk  operation  of  lithotrity,  by  which  the  stone  is  crushed  in  the  bladder 
umd  the  pulverized  fragments  are  expelled  or  extracted  through  the  urethra,  is? 
of  modern,  and  indeed  of  very  recent  invention  ; for,  notwithstanding  that 
tJ  varioiis  rude  and  incomplete  attempts  may  at  different  times  have  been  made 
II  "with  this  view,  it  was  not  until  about  the  year  1818  or  1820  that  the  subject 
began  to  attract  serious  attention  : and  to  the  French  Surgeons  is  undoubtedly 
( due  the  great  merit  of  having  not  only  introduced  but  perfected  this  operation. 
.About  this  time  Civiale,  followed  by  Amussat,  Leroy,  and  others,  began  con- 
'Structing  instruments,  which,  though  very  imperfect,  yet  were  sufficient  to 
break  down  a calculus  in  the  bladder.  This  was  publicly  done  by  Civiale  in 
1822.  From  this  period  the  system  made  rapid  progress  ; and  the  successive 
improvements  made  by  the  Sm*geons  whose  names  have  just  been  mentioned, 
together  with  the  ingenious  mechanical  adaptations  introduced  by  Charrim’e 
"land  Weiss,  enabled  Surgeons  to  attack  the  stone  with  certainty  and  effect. 

The  importance  of  lithotrity  was  urged  upon  the  profession  by  the  Avritings, 
;(and  its  applicability  demonstrated  by  the  practice  of  CiAuale,  Amussat  and 
IHeurteloup  in  France  and  of  Brodie  and  Costello  in  this  country.  The 
[practice  thus  commenced  and  established  by  these  Surgeons  has  from  time 
:to  time  been  improved  by  the  ingenuity  and  skill  of  others,  amongst 
’.whom  Sir  William  Fergusson,  William  Coulson  and  Sir  Henry  Thompson, 
vwere  conspicuous.  To  Thompson  especially  the  jArofession  is  indebted 
for  having  laid  down  with  precision  those  rules  by  which  the  operation 
rmay  be  performed  with  as  much  simplicity  as  safety.  Up  to  the  year 
11878  the  operation  of  lithotrity  continually  improved  by  the  combined  labours 
'of  these  distinguished  Surgeons,  aided  materially  by  the  skill  and  ingenuity  of 
: the  surgical  mechanician,  had  been  practised  on  the  lines  originally  laid  down 
by  Civiale  and  Brodie.  In  that  year,  hoAvever,  a new  principle  in  the 
. operation  was  introduced  by  BigeloAV  of  Boston,  by  which  its  practice  was 
'materially  modified,  if  not  completely  revolutionized,  old  rules  were  discarded, 
' new  methods  introduced,  and  instruments  of  novel  and  ingenious  construction 
devised.  In  treating  of  the  subject  of  Lithotrity  therefore,  the  operation  will 
l)e  described,  first  as  practised  antecedently  and  up  to  1878,  and  secondly,  as 
done  since  Bigelow’s  operation,  to  Avhich  he  has  giA'en  the  someAvhat  quaint 
name  of  “ Litholapaxy,”  has  been  generally  adopted  by  Surgeons. 

Lithotrity  as  practised  before  1878. — The  iiu'ention  of  lithotrity  Avas 
surmounted  by  difficulties  of  all  kinds — anatomical,  pathological,  and  me- 
chanical— and  too  much  credit  cannot  be  given  to  those  Surgeons  and 
^Mechanicians  by  whose  unceasing  labours,  practical  skill,  and  inventiA’c 
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"eiiiiis,  these  g-rave  difficulties  have  been  successively  overcome.  But  now 
tliat  they  have  been  surraomitcd,  tlie  mere  jiractice  (jf  litliotrity  is  extremely 
simple,  and  the  operation  is  easy  of  execution. 

For  the  safe  and  proper  perl'o nuance  tlien  of  the  operation,  the  Surgeon 
must  not  only  be  acquainted  with  the  general  principles  on  which  it  is  under- 
taken, but  he  must  be  thorougidy  conversant  with  the  more  minute  details  in 
tlic  construction  and  the  mani])ulation  of  tlie  instruments  employed,  as  well  as 
with  the  state  of  every  part  of  the  urinary  organs.  It  is  impossible  for  any 
Surgeon  who  wishes  to  practise  litliotrity  successfully,  to  devote  too  much 
time  and  attention  to  points  of  detail,  which  may  often  at  first  appear 
trivial. 

Instkuments.^ — The  instruments  required  for  lithotrity  are  the  following: — 

An  Ordinary  sound  with  a short  beak  is  required  to  examine  the  condition 
of  the  bladder.  The  steel  sound  should  be  hollow,  so  that  the  bladder  may,  if 
necessary,  be  injected  through  it  after  or  during  sounding,  ivithout  the  neces- 


Fig.  872. — Litliometer  Sound  for  measuring  Stone.  It  is  hollow,  so  that  the  bladder  can  he  einxitieU 

and  injected  through  it. 


sity  of  changing  the  instrument  (Fig.  872).  This  will  be  found  of  much 
service  in  the  later  stages  of  the  operation  for  detecting  small  fragments. 

A h'ciss  sijringe,  with  rings,  having  a large  piston  rod  so  that  it  may  work 
easily,  and  admitting  of  adaptation  to  the  hollow  sound,  sliould  be  at 
hand. 

The  Surgeon  should  be  provided  also  with  silver  caUieiers  of  three  different 
kinds  : one  with  large  lateral  eyes,  another  with  a large  eye  in  the  convexity. 


Fig.  873.— Weiss’s  old  Thumh-screw  Lithotrite  for  breaking  the  Stone. 

and  a third  with  a large  eye  in  the  concavity  near  the  point  (Figs.  88G,  887, 
888)  ; all  having  an  elastic  gum  bougie  fitted  to  the  interior,  instead  of  a 
stylet,  to  clear  out  the  fragments  (Fig.  889).  These  also  should  fit  to  the 
syringe. 

The  instrument  for  breaking  the  stone  is  called  a lithotrite.  This 
instrument  has  undergone  various  modifications  and  improvements  at  the 
hands  of  Mechanicians  and  Surgeons.  To  Weiss  in  this  country,  and  to 
Charriere  in  France,  we  are  especially  indebted  for  having  brought  it 
to  its  present  state  of  perfection.  In  the  earlier  days  of  lithotrity  the 
thumb-screw  lithotrite  was  generally  used.  Sir  W.  Fergusson  invented  a 
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rack  and  pinion  instrument,  which,  however,  found  little  favour  with  Surgeons. 
Civiale’s  very  ingenious  and  heautiful  instruments,  having  the  double  action 
jf  screw  and  hand  pressure,  were  those  to  which  many  gave  the  preference 
until  the  invention  of  the  cylindrical  handle  by  Thompson.  This  instrument, 
havinsr  the  same  double  action  as  Civialc’s,  is  that  which  is  now  commonly 
used. 

The  lithotrite  must  be  made  of  well-tempered  steel ; and  should  )je  tested 
oy  being  made  to  crush  a piece  of  sandstone  grit,  of  about  the  size  of  a 
nwahuit.  It  should  be  of  as  full  a size  as  the  urethra  will  readily  admit  ; 
; t must  have  the  male  blade  well  serrated,  and  the  female  or  under  blade 
oierced  at  the  beak  by  "an  oval  aperture,  through  which  the  detritus  of  the 
crushed  stone  is  forced,  and  thus  any  entanglement  of  it  between  the  blades 
?s  prevented  (Fig.  878). 

The  object  of  this  open-bladed  lithotrite  is  to  break  the  larger  and  harder 
stones  into  pieces  ; but  it  is  not  intended  to  pulverize  smaller  calculi  and 
Fragments. 

The  lithotrite  should  be  cut  out  of  a bar  of  solid  steel,  and  not,  as  is  the  case 
■..vitli  some  instruments,  made  of  a plate  of  this  metal,  tmmed  up  at  the  edges  ; 
>is  such  an  one  possesses  too  little  strength  to  be  used  with  safety  on  large  and 
(5|.iard  calculi.  Those  cut  out  of  a bar  of  metal  have  an  external  blade,  having 
: i grooved  shape,  as  in  Fig.  87 5.  In  this,  the  male  or  internal  branch,  cut  to  fit 
.accurately  (Fig.  877),  slides  smoothly,  the  whole  instrument  possessing  an 
i i'lmount  of  strength  and  power  that  no  calculus  can  resist.  The  bent-up  instru- 
i '.-nent  is  composed  of  an  outer  tube  of  metal,  as  represented  in  its  transverse 


ection  (Fig.  874),  in  which  the  internal  blade  fits  less  accurately  (Fig.  870), 
Lnd  which  possesses  less  strength,  especially  at  the  elbow,  than  the  lithotrite 
Itut  out  of  solid  steel.  The  scoop,  however,  may  without  danger  be  constructed 
f bent  metal. 

Civiale’s  lithotrite,  such  as  is  represented  in  Fig.  878,  has  a most  ingenious 


Fi-.  875. 


Fisr.  870. 


Sections  of  Lithotrites. 


Fig.  S77. 


Fig.  878.— Civiale’s  Lithotrite  or  Crusliing  Fragments. 


Fig.  874. 


' tlouble  action,  enabling  the  Surgeon  to  work  it  either  by  the  pressure  of  the 
land  or  by  a screw.  In  this  instrument,  there  is'  no  fenestra  in  the  female 
•lade.  It  is  of  two  kinds.  In  one,  the  male  .blade  is  much  narrower  than  the 


■4. 


emale  ; in  the  other,  it  is  nearly  as  broad,  The  first  kind  is  useful  in  crush- 
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ing  through  moderate-sized  stones  ; the  second  kind,  with  the  broad  male 
blade,  is  used  in  completely  crushing  and  removing  the  detritus  of  small 
calculi,  and  the  large  fragments  into  which  a stone  has  been  broken  by  the 
open-bladed  lithotrite. 

Thompson’s  lithotrite  (Fig.  879)  somewhat  resembles  Civiale’s  in  its  action,  ! 


Fig.  879. — Tlioinpaon’s  Imx)roved  Lithotrite. 


but  is  more  handy.  It  is  made  with  a fenestrated  female  blade  for  breaking 
the  stone,  or  with  a scoop  for  crushing  fragments. 

Prepaeation  of  the  Patient. — Before  proceeding  to  the  operation  of 
lithotrity,  it  is  necessary  that  the  patient’s  constitution  should  be  carefully 
attended  to  ; the  bowels  should  be  freely  opened,  and  the  condition  of  the  | 
digestive  organs  regulated,  and,  more  especially,  all  local  irritability  about  the 
urinaiy  organs  should  be  subdued  by  ordinary  medical  treatment.  This  is  even 
of  much  greater  importance  in  lithotrity  than  in  lithotomy.  In  lithotrity,  we 
must  always  expect  that  any  existing  irritation  or  inflammation  of  the  bladder 
will  be  increased  by  the  necessary  introduction  of  instruments,  and  by  the 
presence  of  sharp  fragments  of  calculus  in  the  bladder,  and  their  passage  along 
the  urethra ; but  in  lithotomy  all  source  of  irritation  is  at  once  removed  by  the 
extraction  of  the  stone.  The  condition  of  the  urinary  organs  must  be  veiy 
carefully  examined  : and,  if  these  be  diseased,  it  will  probably  be  requisite  to 
abandon  the  operation. 

In  a subsequent  part  of  this  Chapter,  when  we  come  to  the  comparison  of 
lithotomy  and  lithotrity,  we  shall  examine  the  conditions  which  either  indicate 
or  negative  the  performance  of  the  latter  operation.  At  present,  we  will 
suppose  a case  in  which  the  Surgeon  may  have  recourse  to  lithotrity.  with 
every  prospect  of  readily  and  permanently  freeing  the  patient  of  his  calculus ; 
one  in  which  the  calculus  is  of  moderate  size,  single,  and  not  too  hard : 
the  urinary  organs  healthy  ; and  the  patient  an  adult,  but  not  too  aged. 

In  performing  the  operation  in  such  a case,  but  little  preparatory  treat- 
ment is  required  ; though  it  is  well  to  keep  the  patient  quiet  for  a few  days,  S 

and  to  regulate  his  bowels  before  anything  is  done.  Should  the  patient  be  I 

nervous  about  the  use  of  instruments,  or  should  the  urethra  be  irritable,  a 
large  sound  may  be  passed  every  second  day,  so  as  to  accustom  the  patient  and 
the  parts  to  the  use  and  contact  of  instruments. 

Use  of  Anjesthetics. — Much  difference  of  opinion  existed  formerly 
as  to  the  advisability  of  employing  anaesthetics  in  lithotrity.  It  has  been 
objected  to  their  use  that  the  sensations  of  the  patient  are  a useful  guide  to 

the  Surgeon  in  his  manipulations;  and  that,  if  these  be  annihilated  by  | 

anaesthetics,  injuiy  may  be  done  by  the  lithotrite  nipping  or  otherwise  bruising  | 
the  mucous  membrane.  But  this  objection  is  not  tenable.  It  is  the  sensa-  ^ 
tions  of  the  Surgeon,  and  not  those  of  the  patient,  that  constitute  a valuable  ^ 

guide.  Although  in  the  majority  of  cases  lithotrity,  when  properly  performed.  ; 

is  almost  a painless  procedure,  yet  cases  not  imfrequently  occur  in  which  the 
patient  can  with  difficulty  support  the  necessary  manipulations,  and  in  which, 
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cither  Irom  iiervousnoss  or  from  irritability  of  the  hliuMcr,  lie  ejects  liis  urine 
on  the  mtroduetion  of  the  litliotrite,  or  even  does  not  allow  his  bladder  to  bo 
ilulj-  distended  by  injection.  In  such  cases  aiitestheties  are  of  inestimable 

toi'T-.’  ““"y  l***^'^''*^  amesthetized  can  be  safely  subjected  to 
II  y,  a 10  could  not  sniier  the  operation  under  other  circumstances. 

id,  '■  '‘tl'dtrity  was  done  by  the  old  method  of  short  sittings,  tlie 

‘‘  m remained  to  some  extent  an  open  question  ; bnt 

1878,  by  complete  evacuation  of  the 
nSly  “ised"'''  indispensable,  and  are  now 

7“'““°'*.°''  into  stages  : 

Uo2  a Thfr'’"  I Tlie  Search  for  and  Seizure  of  the 

otone.  3.  i he  Cnishmg  of  the  Stone. 

1.  Introduction  of  the  lithotrite.—Lithotrity  may  most  conveniently 


aToTch  oi- Inf t "P™  “ '"“'‘i  ““‘tress, 

.|  in  a couch  oi  table.  I lie  pelvis  must  be  raised  by  a hard  pillow  so  as  tci 

TO  the  stone  to  roll  up  on  the  posterior  surface  of  the  bladder!  The  Surgeon 

ding  on  the  right  side  of  the  patient,  carefully  introduces  tlie  hollow 

l“  i 'i  ri’“"!  ‘ i "I'd  very  cautiously 

fliceLfftniT  ' T’^^ " itli  from  four  to  six 
! -■  0''  antiseptic  solution, such  as  boracic  acid  lotion 

^trttatino'  Tl  (i  i'l  «0)  has  been  used,  but  it  is 

- dder  holding  the  poper  quantity  of  fluid  when  it  is  afterwards  iniccted- 

I le w '''“‘“'i  it  t»  »nch  an  extent  as  to’ 

f ent  the  mucous  membrane  from  being  seized  in  the  grasp  of  thf  I'itlm 

I npirod  by  the  splintering  of  the  stone.  The  instninieut  I tl 'm 

3 8 
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withdriiAvn,  after  the  situation  of  the  stone  has  been  detected  by  it,  and  the 
lithotrite  is  introduced.  Should  tlie  patient  be'  able  to  hold  enough  urine, 
viz.,  from  three  to  four  ounces,  to  protect  his  bladder  from  the  action  of  the 
lithotrite  or  the  fragments,  the  injection  may  be  dispensed  with,  and  the  litho- 
trite may  at  once  be  used.  As  this  is  straight,  with  a sliarp  elbow  near  the 
beak,  some  little  skill  is  required  in  passing  it.  In  doing  this  the  Surgeon 
must  keep  his  eye  upon  the  short  curved  beak  of  the  instrument,  the  direction 
and  position  of  which  must  be  constantly  observed  or  rather  judged  of;  and 
especial  care  must  be  taken,  in  carrying  it  under  the  pubes,  not  to  injure  the 
urethra  by  pushing  the  beak  of  the  lithotrite  forwards  too  suddenly,  instead 
of  winding  it,  as  it  were,  under  the  arch  of  that  bone.  The  instrument 
should  first  be  introduced  nearly  parallel  to  the  abdomen,  the  penis  being  held 
between  the  fore  and  middle  fingers,  and  drawn  over  it.  As  the  lithotrite 
passes  down,  it  must  be  gradually  raised  to  the  perpendicular  position  ; and 
as  its  curve  passes  under  the  pubes,  the  handle  should  be  depressed  between 
the  thighs  (Fig.  880).  The  direction  of  the  curve  is  the  thing  to  bear  in 
mind  ; and  the  position  of  the  handle  must  be  varied  in  accordance  with  the 


course  which  this  takes.  The  lithotrite  should  be  well  greased  with  carbolized  |rir 
oil,  so  that  the  blades  and  screw  may  work  smoothly.  Lard  or  ointment  |i  I 
should  not  be  used  for  this  purpose,  as  it  is  apt  to  clog,  and  to  entangle  gritty  fik 
bits  of  calculus.  ' ^ ' 

2.  Seizure  of  the  Stone. — The  next  point  is  to  seize  the  stone,  which  will  u 
generally  be  found  in  the  situation  where  its  presence  was  detected  during  the  i f 
sounding  of  the  bladder.  If  large,  the  stone  will  lu’obably  lie  low,  near  the  ; f 
neck  of  the  bladder  ; if  small,  it  is  most  frequently  met  with  at  the  right  side,  j: 
or  at  the  inferior  fundus.  Shouldj.it  be  situated  in  a depression  in  this  region,  i 
it  may  most  readily  be  seized  by  introducing  a finger  into  the  rectum,  and  raisnic.  t 
up  the  lower  part  of  the  bladder.  Brodie  strongly  advises  that  the  hthotrite  '!  ; 
should  never  be  used  as  a sound  to  ascertain  the  position  of  the  stone  ; if  this  bc|i  .. 
done,  the  patient  suffers  pain,  the  bladder  is  irritated,  the  urine  expelled,  am 
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• e stone  not  readily  seized.  There  is  no  objection,  however,  to  doing-  so  while 
. le  patient  is  under  the  influence  of  an  ana3sthetic.  In  seizing-  the  calculus,  a 
,ood  deal  of  tact  is  required.  There  are  two  ways  of  seizing  the  stone.  Brodie 
ecominends  that  it  should  be  done  by  pushing- the  female  hlade  of  the  lithotritc 
gainst  the  inferior  fundus  of  the  bladder,  pressing  gently  down  with  it  so  as 
D make  a conical  depression  in  this  situation,  and  then  inclining  the  beak 
owards  the  stone,  drawing  back  the  male  blade  with  the  thumb  (Fio-.  881)  ; 
•ith  a slight  shake  or  jerk,  the  Surgeon  then  tries  to  get  the  calculus^etween 
le  blades  at  the  same  time  that  the  male  branch  is  being  pushed  forwards  to 
“‘'^nceuvre  the  female  blade  should  be  moved  as  little  as 
r f S f pressing  the  thumb  upon  the  half- 

may  often  be 

re,-, I eLm  attempt,  but  ill  other  cases  it  is  not  grasped  until  after 

Teial  attempts  have  been  made  to  fix  it ; the  calculus,  especially  if  round 

'^‘^"ff'"yf™™i«‘?7on  thebIadffi  of  the  instrument,  and  being  merely 

I pcd  by  them.  C male  adopted  another  procedure  (Fig.  882).  In  passing 


Fig.  8S2.— Civiale-8  iletliod  of  Seizing  the  Stone  heliind  the  Prostate. 

hthotnte,  he  felt  where  the  stone  lay;  he  then  very  gently  turned  the  b-ak 
the  instrument  towards  the  opposite  side  of  the  bladder,  opened  the  blades 
I then,  turning  them  over  towards  the  stone,  seized  it  between  the  open 
Mes.  In  these  manoeuvres,  all  rough  handling  must  be  most  carefiillv 
^ "istrument  should  be  turned  about  as  little  as  possible  It 

le  Than  1 operation,  if  there  be  any  difficulty  hi  seizing  the 

e,  than  to  pereevere  in  repeated  and  fruitless  attempts,  l^y  which  the 
Ider  may  be  severely  injured.  Bather  than  do  this,  the  piltient  shmild  b^^ 

tlni  f the  influence  of  an  amesthetic,  to  get  up  and  move 

-at  for  a few  minutes,  when  the  position  of  the  stone  may  be  so  far  altered 
- it  will  admit  of  being  seized.  cuueiea 

• Breaking  the  Stone.— When  the  stone  has  been  seized  it  is  o-entlv 
.d  m the  g^isp  of  the  lithotrite,  so  as  to  be  placed  about  the  middle  of  the 
der,  and  it  is  then  crushed.  The  important  step  of  the  operation  like  ill 
others,  requires  to  be  deliberately  and  carefully  done  (Fi  8^8  T 
>ale’.s  or  Thompson’s  improved  lithotrite  be  used  ^1^00;  fZf 
n readily  be  crushed  by  the  pressure  of  the  hand  alone  without  thT  acS 
J 3 8 2 
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of  tlie  sciw  (Fio-.  884).  If  tlie  ordinary  litliotritc  l)e  employed,  tlie  Lreakiin^ 
should  not  be  effected  by  suddenly  and  forcibly  screwiiifr  up  the  instrument  ‘ 
but  the  screw  should  be  gradually  worked  by  a series  of  short  and  shai-p  turus’  • 
so  as  to  constitute  almost  percussive  movements  (Fig.  885).  In  this  way  the  ^ 
calculus  ]s  generally  made  to  crumble  down,  rather  than  to  fly  asunder  - and  '■ 
as  it  yields,  the  screw  must  be  worked  tightly  home.  The  blades  of  the  -^ 
instrument  may  then  be  opened  again,  a fragment  of  the  broken  calculus 
seized  and  crushed  in  the  same  way  as  before  ; and  thus  the  complete  disiiite-  ' 
gration  of  the  stone  is  gradually  effected.  j 

Before  withdrawing  the  lithotrite,  the  Surgeon  must  be  careful  to  see,  by  i 
the  scale  on  the  handle,  that  the  male  blade  is  well  home.  If  this  be  not  theJi 


Fig.  8S5.— Position  of  Hands  in  using  Tliumb-screw  Lithotrite.  'fl  ^ 1^'- 


Fig.  883.  — Position  of 
Lithotrite  in  Crushing  the 
Stone. 


case,  and  the  instrument  be  enlarged  by  any  fragments  or  detritus  entangled 
between  the  blades,  laceration  of  the  neck  of  the  bladder  or  urethra  might 
occur  in  attempting  to  withdraw  it. 

It  was  formerly  considered  of  the  greatest  moment  that  too  much  time 
should  not  be  consumed  at  one  sitting.  The  rule  enforced  before  1878  was  that 
the  shorter  the  sittings,  the  more  likely  was  the  case  to  do  well.  The  first  sitting 
was  not  to  exceed  four  minutes,  and  the  subsequent  ones  were  to  be  as  short  as 
possible.  In  the  repetition  of  the  sittings,  the  Surgeon  was  guided  by  the  effect 
produced  on  the  stone  and  on  the  bladder.  The  calculus  was  often  entirely 


Fig.  884.— Position  of  Hand  in  using  Civiale’s  Lithotrite. 
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jstroyed  in  one  sitting,  bnt  most  commonly  from  tliree  to  five  or  six  -were 
.'quired  ; these  were,  if  possible,  conducted  at  intervals  of  three  or  four  days, 
iiongh  this  depended  upon  the  amount  of  irritation  induced  by  them. 

At  the  first  sitting,  it  was  considered  sufficient  to  break  up  the  stone  ; the 
fragments  being  left  to  be  dealt  with  subsequently.  This  sitting  was  by  far 
le  most  important  of  all ; it  was  not  permitted  to  occupy  more  than  a very 
w minutes.  After  the  stone  had  been  broken  up,  the  patient  was  made  to 
3 in  bed  on  his  back  for  about  tAventy-four  hours,  Avas  kept  Avarm,  and  plenti- 
.lly  supplied  Avith  diluents.  He  Avas  not  allowed  to  pass  water  in  a urinal, 
)!•  to  stand  up  nor  lean  fonvard,  lest  the  fragments  should  fall  against  or 
;^!Come  fixed  in  the  neck  of  the  bladder,  where  they  might  produce  great 
^ritation  and  distress.  Much  of  the  success  of  lithotrity  formerly  depended 
lOon  the  gentleness  Avith  Avhich  the  proceedings  Avere  conducted  during  the 
^•’st  sitting,  and  the  care  Avith  which  the  patient  Avas  managed  for  a day  or  two 
ibsequently. 

, After  the  stone  had  been  broken,  little  detritus  usually  escaped  during  the 
"■st  twenty-four  hours  ; but  after  this  it  was  expelled,  in  some  cases  in  con- 
ilerable  quantity,  each  time  the  urine  was  passed.  In  others,  it  did  not 
.cape  so  readily  ; and  then  the  Surgeon  was  often  called  upon  to  use  Civiale’s 
'Strumeut  (Fig.  878),  by  Avhich  he  could  seize  the  smaller  fragments,  crush 
lem,  and,  screAving  the  instrument  home,  extract  the  beak  filled  Avith  detritus. 
. using  this  instrument,  however,  it  was  necessary  not  to  get  hold  of  too 
;ge  a fragment  ; for  in  breaking  this 
the  beak  was  easily  clogged  Avith 
litritus  in  such  a Avay  that  it  could  not 
■)se,  and  then  there  Avas  considerable 
fficulty  in  withdrawing  it.  If  this 
■3ident  occurred,  the  scoop  was  emptied 
passing  its  beak  back  into  the 
dder,  tapping  sharply  upon  the  instru- 
ct, and  moAung  the  male  branch  to 
H fro.  In  crushing  fr'agments  behind 
3 prostate,  Civiale  turned  the  concave 
A of  the  beak  doAvnwards,  and  seized 
; fragment  in  this  position  (Fig.  882). 
doing  this,  hoAvever,  gi-eat  care  must 
taken  not  to  nip  the  mucous  mem- 
.ne  of  the  bladder. 

! Before  1878  much  difference  existed 
: the  practice  of  Surgeons  Avith  respect 
washing  out  the  bladder,  but  the 
ijority  abstained  from  so  doing, 

•■ecially  at  the  fiist  sitting.  The  objec- 

rn  to  this  practice  arose  from  the  fear  of  setting  up  or  aggravating 
titis,  as  it  Avas  not  then  fully  recognized  that  the  mechanical  injury  is  a 
powerful  cause  of  cystitis  than  the  accumulation  of  a quantity  of  foul 
I decomposing  mucus.  The  instruments  used  for  Avashing  out  the 
dder  before  the  invention  of  those  to  be  presently  described  Avere  chiefly 
heters  of  the  form  represented  in  Figs.  88(5 — 888. 

.clover,  hoAvever,  had  iiiA^ented  more  than  twenty  yefirs  ago  an  ingenious  and 


Fig. 


Lithotrity  Catheters. 
886. — Eyes  at  Extremity. 


Fig.  887. — Eye  in  Concavity. 
Fig.  888. — Eye  in  Convexity. 
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simple  instrument  which  maybe  considered  the  parent  of  all  the  “evacuators” 
now  in  use.  It  was  intended  not  only  to  wash  out  mucus  and  detritus,  hut  to 
remove  the  smaller  fragments  after  each  sitting.  The  instrument  (Fig.  889), 
however,  did  not  meet  with  the  amount  of  favour  it  deserved. 

Under  the  old  plan  the  interval  between  the  sittings  varied  according  to 
the  effect  produced.  If  all  went  well,  the  second  sitting  usually  took  place 
about  five  or  six  days  after  the  first,  and  they  were  then  repeated  at  intervals 
of  from  three  to  four  days,  each  sitting  not  exceeding  five  to  eight  minutes. 
When  the  Surgeon  believed  that  the  bladder  had  been  emptied  of  all  frag- 
ments and.  detritus,  a final  exploration  was  made.  This  last  act  of  the  opera- 


rig.  889. — Clover’s  Litliotrity  Injection- Ap]iaratu.s.  1.  Elastic  Stylet  for  Lithotrity  Catheter.  2,  3,  4,  5, 
Lithotiity  Catheters  with  large  eyes  at  end  or  in  different  sides,  to  be  used  with  or  witliout  tlie] Injection 
Apparatus. 

tion  both  formerly  and  now  is  necessarily  one  of  the  greatest  importance,  as 
on  the  precision  with  which  it  is  conducted  depends  in  a great  degree  the 
future  immunity  of  the  patient  from  a recurrence  of  the  disease  ; any  frag- 
ment, hoAvever  minute,  that  is  left  behind  necessarily  constituting  the  nucleus 
of  a further  calculus. 

The  exploration  is  best  conducted  by  means  of  a small  lithotrite,  the 
bladder  containing  but  a moderate  quantity  of  urine.  The  whole  of  the  in- 
terior, but  especially  the  part  behind  the  prostate,  should  be  carefully 
explored  ; and  if  any  fragment  be  found  it  must  be  crushed,  and  the  detritus 


THE  OPERATION  AT  ONE  SITTING. 


999 


• extracted.  Civiale  employed  the  “ trilobe,”  allowing  the  urine  slowly  to  trickle 
out  through  the  shaft  of  the  instrument,  at  the  time  when  lie  drew  and  closed 
the  blades  over  the  floor  of  the  bladder,  by  pushing  the  tubular  shank  over 
;them.  As  a measure  of  additional  safety,  the  exploration  should  be  repeated 
after  the  lajise  of  a week  or  two,  and  the  bladder  be  well  washed  out  after  each 
■procedure. 

During  the  whole  of  the  treatment,  it  is  necessary  to  adopt  means  to  allay 
irritation.  AVith  this  view  the  patient  should  be  kept  in  bed,  or  on  a couch  ; 
a moderate  diet  only  should  be  allowed,  plenty  of  demulcent  drinks  given, 
'Such  as  barley-water,  soda-water,  or  milk ; and  opiates  or  henbane,  if  necessary, 
should  be  administered. 

The  amount  of  irritation  of  the  bladder  developed  after  lithotrity  in  several 
xsittiugs  varied  greatly  in  different  cases.  In  some,  in  which  the  stone,  when 
rmbroken,  had  excited  much  pain  and  irritability  of  the  organ,  the  sufferings 
'Were  at  once  lessened  by  its  being  broken  up.  It  is  difficult  to  account  for  this, 
except  on  the  supposition  that  the  fragments,  being  spread  over  a wider  surface 
ffian  the  unbroken  calculus,  pressed  less  directly  on  any  one  part,  and  so  produced 
!less  local  irritation.  More  frequently,  however,  the  crushed  stone  produced 
imuch  gi*eater  irritation  than  the  unbroken  one.  In  this  respect,  however, 
uch  depended  upon  the  care  that  was  taken  after  the  operation.  If  the  patient 
was  kept  lying  on  his  back,  if  diluents  were  freely  given,  and  opiate  and 
belladonna  rectal  injections  used,  the  in-itation  from  this  source  was  materi- 
ally lessened.  But  if  the  patient  was  allowed  to  walk  about,  and  to  pass  urine 
standing  up  or  leaning  forwards,  some  of  the  fragments  might  be  driven  into 
the  neck  of  the  bladder,  or  even  the  deeper  part  of  the  urethra,  producing 
:he  most  intense  and  painful  strangury.  AVhen  this  unfortunate  acci- 
iJent  occmved,  the  patient  passed  urine  every  half-hour  or  oftener,  squeezing 
Dut  a few  di’ops,  Avrithing,  and  perhaps  screaming  Avith  the  agony  he  suffered, 
is  the  vesical  neck  contracted  on  the  rugged  fragments  ; his  pulse  became 
I juick,  his  skin  hot  and  perspiring,  his  tongue  dry,  the  urine  scanty,  high- 
joloured,  and  perhaps  more  irritating  ; and  unless  relief  were  speedily  given, 
nervous  e.xhaustion  set  in,  and  death  ensued.  In  such  unfavourable  circum- 
stances no  time  Avas  to  be  lost.  The  patient  had  to  be  anesthetized,  the  bladder 
■njected  Avith  Aveak  belladonna-solution,  tbe  lithotrity-scoop  introduced,  the 
/ragments  broken  up  as  completely  as  possible,  and  detritus  taken  away  or 
'A'ashed  out.  No  means  other  than  this  or  lithotomy,  Avould  saie  the  patient. 

Lithotrity  suhseq'ueiitly  to  1878. — Lithotrity,  as  practised  by  the 
nest  masters  of  the  art,  had  gradually  been  improAed  in  simplicity  and  in  safety 
;ince  the  days  of  (,'iviale.  It  had  been  ai)plied  in  various  conditions  of 
stone,  of  prostiite,  and  of  bladder,  to  which  it  had  not  prcAdously  been  thought 
ipplicable  ; and  thus  many  cases  had  been  brought  under  the  influence  of  this 
operation,  for  Avbich  lithotomy  had  heretofore  been  the  only  remedy. 

The  principles  on  AA-hich  it  Avas  fonnerly  conducted,  and  to  which  it  OAved  its 
•mccess,  Ai'ere  those  of  extreme  care  and  gentleness  in  the  employment  of  the 
’ ithotrite,  brevity  in  the  sittings,  and  care  that  the  bladder  and  urethra  be  not 
njnred  by  the  instruments,  or  irritated  by  the  fragments  of  stone.  ^Jdic  great 
orinciple  that  guided  lithotritists  Avas  the  aA’oidancc  of  the  prolonged  use  of 
nstrumcnts  in  the  bladder.  Prolonged  instrumenhition  Avas  looked  upon  as 
one  of  the  chief  dangers  in  the  operation,  as  occasioning  cystitis  at  the 
dme,  and  leading  to  iiTitability  and  atony  of  the  bladder  subsequently. 
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The  Snro'con  was  especially  enjoined  jiot  to  allow  a longer  time  than 
from  two  to  four  minutes  for  each  sitting  ; to  break  up  the  stone  in  the  first 
instance  ; to  pulverize  it  at  subsequent  sittings  ; to  allow  the  detritus  to 
escape  during  the  act  of  micturition  ; and  not  even  to  assist  its  remoA'al  by 
washing  out  the  bladder,  or  at  least  to  be  very  careful  in  doing  this,  usino" 
Clover’s  aspirator  for  the  purpose.  It  is  true  that  occasionally  a small  calculus 
was  broken  up,  pulverized,  and  removed  at  one  sitting;  but  in  the  vast 
majority  of  cases  several  sittings  were  required,  often  as  many  as  five  or  six. 
These  were  repeated  at  intervals  of  from  four  to  six  days. 

This  state  of  things,  the  details  of  which  have  been  described  in  the  pre- 
ceding pages,  continued  up  to  the  year  1878,  when  a complete  change  came 


Fig.  S90. — Shut.  Fig.  891.— Open. 

Handles  of  Bigelow’s  Litliotrite,  reduced  size. 


Fig.  893.— Open. 

Jaws  of  Bigelow’s  Litliotrite,  Full  Size. 


over  the  practice  of  lithotrity.  For  in  that  year  Bigelow,  of  Boston,  U.S.A., 
published,  under  the  title  of  “ Litholapaxy,”  or  Eapid  Lithotrity  with 
Evacuation,”  a method  of  operating,  by  which  calculi — of  larger  size  than  had 
previously  been  subjected  to  this  operation — could  be  broken  up  and  safely 
removed  at  one  sitting,  often  of  a very  prolonged  character. 

The  essential  principle  of  Bigelow’s  operation  consists  in  this,  that  danger 
does  not  arise  so  much  from  the  prolonged  use  of  instruments,  as  from  the 
in’itation  produced  by  fragments  left  in  the  bladder.  “ It  is  probable,”  he 
says,  “that  injury  from  the  use  of  instruments  has  been  confounded  with  that 
resulting  from  the  presence  of  fragments  in  the  bladder.”  Bigeloiv  not  only 
entirely  discarded,  but  acted  in  direct  opposition  to  the  principles  laid  down 
by  all  previous  lithotritists.  He  used  heavy  and  large  iustriuuents.  He 
broke  up  the  stone  so  thoroughly — comminuted,  but  did  not  pulverize  it — by 
repeated  applications  of  the  litliotrite,  that  all  the  fragments  could  be  evacu- 
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f|  lilted  through  a full-sized  catheter  tube  ; and  he  prolonged  the  sitting  inde- 
i(  finitely  until  this  was  accomplished.  In  one  of  his  earlier  cases,  the  opera- 
ri  ;tioii  lasted  three  hours  and  three-quarters,  the  object  being  to  evacuate  the 
it  whole  of  the  fragments  before  the  operation  was  discontinued.  1 he  patient 
j is  of  necessity  etherized  during  the  whole  period.  Increased  familiarity  with, 
and  improved  skill  in,  this  operation  have  enabled  Surgeons  materially  to 
if  shorten  the  time  occupied  in  its  performance. 

For  the  purposes  of  his  operation,  Bigelow  has  modified  the  older  lithotrite 
y ::ind  the  evacuating  catheters,  and  has  invented  aspirators  of  various  kinds. 
i||  The  peculiarities  of  his  lithotrite  are  as  follows.  It  is  larger,  heavier, 
kiand  altogether  more  powerful  than  any  previously  in  use.  The  handles 
ra=‘ire  lara-e  and  massive,  and  oval  in  form  to  fit  the  hand.  The  blades  are 
^^^omewhat  longer,  and  the  female  blade  has  a long  blunted  point,  curved 
^j'cowards  the  floor  of  the  urethra,  so  as  to  protect  the  membranous  part, 
%vigainst  the  roof  of  which  the  point  of  the  instrument  is  directed  as  it 


Fig.  894.— Removal  of  fragments  of  Stone  by  Bigelow’s  Evacuator.  Below,  point  of  one  of  Bigelow’s 

Catheters. 

liiasses  through.  These  massive  instruments  are  used  only  for  breaking  up  a 
ywge  stone.  The  fi-agments  are  crushed  by  smaller  instruments,  more  like 
baose  already  described.  Before  choosing  the  instrument,  whether  the  litho- 
r nte  or  the  evacuating  catheter,  Bigelow  carefully  measures  the  urethra.  The 
:ze  of  the  catheter  he  generally  uses  is  29  French  (18  English),  but  smaller 
Lzes  are  often  ncccssai-y.  In  Bigelow’s  method  of  operating,  the  stone  is 
teized  and  broken  up  in  the  way  already  described.  When  from  the  size  of 
Lie  frag'ments  it  is  evident  that  the  stone  is  fairly  broken  into  several  pieces, 
[!ie  large  fenestrated  instrument  is  withdrawn,  and  a smaller  instrument 
lia&scd  in  its  place.  When  tlie  stone  is  tlioroughly  broken  up,  the  evacuating 
ritheter  is  pas.sed.  1’hesc  catheters  are  of  various  forms  and  sizes,  with  a 
r rge  eye  situated  in  the  concave  side  of  the  instrument,  close  to  its  extremity. 
■ a some  ca.ses  Bigelow  employs  a straight  instrument.  The  instrument 
i lould  be  of  the  largest  size  that  the  uretlira  ivill  safely  admit,  and  must  be 
^■^issed  carefully  with  steady  pressure,  but  no  undue  force.  It  is  better  to  use 
smaller  size  than  to  run  the  risk  of  injuring  the  uretlira  by  attempting  to 
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force  in  a laro-er  instrument  tlian  it  can  safely  take.  Tf  the  o])striiction  is  at 
the  orilice,  tliis  must  he  divided  with  a probe-pointed  l)istoury  or  a urethro- 
tome. The  catheter  liaving’  l)een  passed,  and  tlie  bladder  emptied  through  it, 


Bigelow’s  Catlieters,  Full  Size.  I 

Fig.  896.— Bigelow’s  Straight  Catheter.  Fig.  896. —Bigelow’s  Cmwed  Catheter. 

the  “ evacuator  ” is  applied  to  it.  Numerous  forms  of  evacuator  have  been  j 
invented  since  1878,  but  they  are  all  founded  on  the  same  principle  as’^ 
Clover’s  apparatus — viz.,  a strong  india-rubber  bottle,  ■which  can  be‘- 


emptied  into  the  bladder  by  squeezing,  and  vdiicli  is  of  sufficient  strength 
to  expand  forcibly,  and  empty  the  bladder  again,  the  moment  the 
pressure  of  the  hand  is  removed.  Otis  has  lately  invented  an  e.xtrcmely  com- 
pact and  handy  evacuator,  of  which  a drawing  is  given  in  Pig.  80 
Attached  to  the  evacuator  in  situations  varying  in  different  instruments  is  a 


Fig.  897. — Otis’  Evacuator. 


USE  OF  BIGELOW'S  EVACUATOR. 


1003 


i 


I 


.j'lass 


receiver,  into  whicli  the  lVa<>'inents  may  tall  by  gravitation.  It  is 


• essential  that  the  iiulia-rnhbcr  bulb  must  be  of  sutlieicnt  strength.  Otherwise 
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the  regurgitant  stream  will  not  he  sufhciently  Ibreible  to  withdraw  any  but  the 
-smallest  fragments  from  the  bladder.  The  fluid  in  the  bottle  should  always 
contain  some  antiseptic  ; buracic  acid,  or  pemanganate  of  potash,  are  perhaps 
the  best.  The  evacuator,  previously  filled,  having  been  attached  to  the 
catheter,  by  alternately  compressing  and  relaxing  the  rubber  bulb  of  the 
instrument  the  bladder  is  filled  and  emptied.  At  each  injection  the  fragments 
are  thrown  up.  At  each  relaxation  of  the  bulb,  some  are  sucked  out  in  the 
rush  of  water.  TJiese  drop  into  the  glass  receiver,  where  they  can  be  seen  by 
the  Surgeon,  who  thus  judges  of  the  progress  he  is  making.  This  process  is 
'Continued  until  all  fragments  are  e\'acuated.  Should  some  have  been  left 
behind,  too  large  to  pass  through  the  evacuating  catheter,  the  lithotrite  must 
igain  be  introduced,  and  these  broken  up  sufficiently  for  evacuation,  which 
must  then  be  resumed  and  continued  until  the  bladder  is  emptied  of  all 
alculus.  The  Surgeon  knows  when  fi-agniciits  are  left  behind  too  large  to 
.pass,  by  their  falling  against  the  eye  of  the  catheter,  blocking  it,  and  thus  pre- 
I venting  the  return  of  water  into  the  bulb  of  the  evacuator,  as  shown  by  its 
itailing  to  expand.  This  may  arise  also  from  the  eye  of  the  instrument  having 
come  in  contact  with  the  wall  of  the  bladder,  or  from  the  catheter  having 
oeen  accidentally  withdrawn  till  its  end  lies  in  the  prostatic  uretln-a.  Before 
•concluding  that  the  obstruction  is  due  to  a fragment,  these  two  conditions 
nust  be  excluded,  by  pushing  the  catheter  a little  further  in  and  rotating  it. 
A more  certain  sign  of  a fragment  is  a loud  and  distinct  click  every  time  the 
oulb  is  allowed  to  expand. 

The  removal  of  every  fragment  is  the  essence  of  the  operation.  No  stone 
nust  be  left  behind.  The  operation  must  be  concluded  at  one  sitting,  how- 
ever prolonged.  In  this  way  stones  of  large  size,  or  masses  of  multiple  calculi, 
may  be  broken  up  and  removed  without  reference  to  the  state  of  the  bladder 
•:>r  the  prostate  ; for  it  is  perfectly  applicable  in  cases  of  subacute  cystitis,  of 
>tony  of  the  bladder,  and  enlarged  prostate. 

That  this  operation  constitutes  an  immense  and  most  important  advance  in 
ithotrity  is  undoubted,  and  its  universal  adoption  by  lithotritists  is  the  best 
Iwidcnce  of  its  utility.  It  makes  lithotrity  applicable  to  numerous  cases  which 
r.nder  the  older  and  more  slowly  conducted  system  were  not  adapted  to  and 
■ould  not  be  safely  treated  by  it. 

Sir  blenry  Thompson,  who  has  largely  and  most  successfully  practised 
‘ lithotrity  at  a single  sitting,”  has  made  several  important  modifications  in 
Bigelow's  method  of  procedure.  He  neither  uses  the  large  and  hea^7■  litho- 
rite  nor  e\acuating  catheters  of  so  large  a size  as  those  recommended  by  the 
Vmerifjan  Surgeon.  The  lithotrite  he  uses  is  that  with  the  cylindrical  handle 
.'hich  he  invented  many  years  ago,  and  his  catheters  are  not,  as  a rule,  larger 
han  Nos.  l.o  to  IG  English  scale.  His  evacuator  also  is  of  a somewhat 
'ifferent  constniction  (Figs.  898,  899). 

The  longest  time  that  Sii-  Henry  Thompson  has  occupied  in  an  operation  at  a 
ingle  sitting  has  been  70  minutes.  This  was  in  the  case  of  an  unusually  hard 
- ricacid  calculus  weighing  ounces.  In  the  performance  of  prolonged  opera- 
ion  at  a single  sitting  he  enjoins  the  very  important  caution  that  the  patient’s 
r >wer  extremities  should  be  encased  in  long  woollen  stockings,  and  that  especial 
r are  be  taken  to  prevent  his  getting  chilled  by  exposure. 
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Accidents  in  Lithotrity. — Tn  considering  tlie  accidents  in  lithotrity,  1 
put  out  of  consideration  tliose  that  may  arise  from  the  Surgeon  acting  care- 
lessly, or  with  improper  force,  and  thus  occasioning  laceration  of  the  uretlira, 
or  injury  to  the  coats  of  the  bladder  ; so  also  accidents  occurring  from  the 
bending  or  breaking  of  the  instruments  will  scarcely  happen,  if  these  have 


Fig.  S98. — Sir  H.  Thompson’s  Ecarly  Evacuator.  Fig.  899. — Sir  H.  Tliompson’s  Improved  Evacuator. 


been  properly  tested  on  a piece  of  sandstone  grit  before  being  employed  in  the 
bladder. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra. — This 
most  dangerous  and  painful  accident  was  not  uncommon  in  the  old  system  of 
lithotrity.  In  modern  lithotrity  it  can  happen  only  if  a large  fragment  has 
been  accidentally  left  behind  or  if  from  any  cause  the  operation  has  to  be  left 
incomplete.  If  there  is  any  reason  to  believe  that  fragments  are  left  in  the 
bladder  the  patient  must  be  kept  in  a recumbent  position,  as  impaction 
most  commonly  arises  from  the  jiatient  moving  about  too  much  or  straining 
to  pass  water  in  an  ujiright  position.  The  lodgment  of  a fragment  not 
only  occasions  great  local  irritation,  ending  perhaps  in  cystitis  or  abscess, 
but  may  give  rise  to  severe  rigors  and  nervous  prostration.  The  fr-agmeuts 
are  especially  apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb,  and 
there  give  rise  to  a very  gveat  degree  of  irritation,  and  even  of  fatal  mis- 
chief, producing  great  constitutional  disturbance  of  an  irritative  and  asthenic 
type.  When  the  pieces  are  impacted  low  down  in  the  urethra,  it  is  absolutely 
necessary  to  remove  them  from  the  canal  as  speedily  as  possible,  lest  the  consti- 
tutional disturbance  occasioned  by  them  prove  fatal  to  the  patient.  This  may 
be  done  in  various  ways.  Most  frequently,  they  may  be  pushed  back  into  tlie 
bladder,  by  passing  a large  catheter  carefully  down  to  them.  The  most  con- 
venient instrument  for  this  purpose  is  oue  that  is  open  ended,  so  that  the 
fragment  may  be  received  in  the  aperture  at  the  end  of  the  instrument,  and 
so  pushed  on  before  it.  Through  such  a catheter  as  this  a stream  of  water  may 
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tbe  injected,  and  the  fragment  thus  forced  back.  Should  these  manccuvi’esfail, 
it  lias  been  proposed  to  crush  the  fragments  in  the  urethra  with  a small  litho- 
trite  (Fig.  900)  ; but  this  plan  is  somewhat  hazardous,  as  it  is  very  difficult  to 
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nvoid  pinching  up  the  mucous  membrane  of  the  canal  with  , the  bits  of  stone. 
The  safest  practice  seems  to  be,  either  to  extract  them  through  the  urethral 
’orifice,  or  to  cut  them  out  through  the  perinmum.  Extraction  through  the 
urethral  orifice  may  be  effected  by  the  forceps  (Figs.  901,  902),  or  by  Civiale’s 


■ instrument  (Fig.  334,  Yol.  L).  Should  these  means  fail,  or  should  the  fragment 
' be  very  deeply  seated,  as  in  the  membranous  portion  of  the  urethra,  and  the 
'local  and  constitutional  irritation  produced  by  it  be  so  great  as  to  threaten 
:abscess  or  a fatal  termination,  the  better  plan  would  be  to  make  an  incision 
cdirectly  down  upon  it,  and  to  remove  it  through  the  perinasum  by  a median 
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operation  of  lithotomy.  If  such  an  operation  as  this  be  required,  the  Surgeon 
might  possibly  feel  disposed  to  extend  the  incision  a little,  and  empty  the 
'bladder  of  any  remaining  detritus  by  means  of  a scoop. 

The  Chronic  Enlargement  of  the  Prostate  of  old  jiooplo  was  formerly 
<me  of  the  most  serious  complications  of  the  operation  of  lithotrity,  not  so 
much  from  the  difficulty  it  caused  in  the  introduction  of  instruments  as  Irom 
■ the  obstacle  it  offered  to  the  expulsion  of  the  fragments.  But  even  before  the 
introduction  of  the  more  perfect  evacuators  now  in  use  enlarged  ju’ostate  was 
not  considered  by  any  means  an  insuperable  bar  to  lithotrity;  as,  after  the 
J stone  had  been  crushed,  the  bladder  could  be  emptied  by  means  of  the  scoop, 
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by  Clover’s  apparatus,  or  by  Sir  i\  Cramptoii’s  device,  whieli  consisted  in 
exhausting-  the  air  from  a pro])crly-constriicted  bottle,  fitted  with  a stop-eoek, 
and  then  attaching  this  to  a catheter  previously  introduced,  and  opening  the 
stop-cock,  when  the  pressure  of  the  atmosphere  drove  the  contents  of  the 
bladder,  urine  and  grit,  into  the  exhausted  bottle.  With  the  present  cvacuators 
moderate  enlargement  of  the  prostate  can  scarcely  be  termed  an  inconvenience. 
As  a general  rule  it  is  neither  necessary  nor  desirable  to  turn  the  blades  of  the 
lithotrite  downwards,  lest  the  floor  of  the  bladder  be  injured  ; but  when  the 
prostate  is  enlarged,  the  stone,  if  small,  or  the  fragments  after  the  first  crushing, 
fall  into  a pouch  behind  the  neck  of  the  bladder,  and  it  is  then  impossible  to 
seize  them  except  by  this  manoeuvre.  When  the  blades  are  reversed  the 
handle  of  the  lithotrite  must  be  well  depressed  between  the  patient’s  thiglis, 
the  blades  are  then  gently  opened  and  closed  over  the  base  of  the  bladder. 
When  the  stone  is  seized  the  blades  must  be  carefully  turned  into  the  ordinary 
position  before  it  is  crushed. 

Dangers  in  Lithotrity. — The  principal  dangers  in  lithotrity  arise  from 
the  state  of  the  bladder  and  kidneys.  When  death  follows  the  operation,  it 
results,  in  the  great  majority  of  cases,  from  septic  suppuration  of  the  kidney, 
preceded  by  cystitis.  Atony  of  the  bladder  adds  seriously  to  the  dangers. 
Pyaemia  is  a rare  complication. 

Cystitis. — The  occurrence  of  cystitis  was  formerly  attributed  solely  to  the 
mechanical  irritation  to  which  the  bladder  is  subjected  during  the  operation. 
The  success  which  has  attended  lithotrity  at  a single  sitting  has  however 
demonstrated  beyond  a doubt  that  the  bladder  is  much  more  tolerant  of 
mechanical  irritation  than  was  at  one  time  believed.  The  effect  produced 
directly  by  the  operation  is,  in  most  cases,  limited  to  slight  catarrhal  m- 
flammatioii,  with  an  abundant  secretion  of  mucus  and  some  irritability  of 
the  bladder.  In  the  operation  by  numerous  sittings  this  was  frequently 
aggravated  by  the  presence  of  large  and  angular  fragments.  The  thick 
mucus  secreted  under  these  circumstances  is  never  perfectly  expelled,  but  a 
certain  amount  remains  adhering  to  the  mucous  membrane  of  the  bladder 
after  micturition.  This  speedily  undergoes  decomposition,  and  the  most 
potent  cause  of  cystitis  is  the  contact  of  this  foul  mixture  of  mucus  and 
urine  within  the  interior  of  the  bladder.  When  decomposition  sets  in,  the 
alkaline  products  of  the  decomposing  urine  render  the  mucus  thick  and 
ropy,  and  this  still  further  adds  to  the  difficulty  of  its  complete  expulsion. 
Under  these  circumstances  the  patient  becomes  poisoned  by  the  absoi-ption 
of  the  putrid  contents  of  the  inflamed  bladder,  the  temperature  rises, - 
the , tongue  becomes  brown,  and  if  not  relieved  the  condition  will  very 
likely  terminate  in  death,  the  immediate  cause  of  the  fatal  result  being,  in 
most  cases,  extension  of  the  decomposition  to  the  pelvis  of  the  kidney  and 
setting  up  suppurative  nephritis.  Such  a condition  necessarily  ofifem  an 
insuperable  obstacle  to  any  farther  crushing  operation,  supposing  any  stone  to 
be  still  present,  and  the  only  course  that  gives  a chance  of  life  is  to  perform 
median  lithotomy,  by  which  not  only  are  the  fragments  removed  but  the 
bladder  is  efficiently  drained  of  its  decomposing  contents.  The  prevention  of 
this  complication  is  best  accomplished  by  the  use  of  antiseptics.  There  is 
every  reason  to  believe  that  the  putrefaction  of  the  urine  is  due  to  the  intro- 
duction of  an  organized  ferment  from  without.  This  may  be  carried  in  by 
the  instruments  or  by  the  water  used  in  washing  out  the  bladder.  The 
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fii  instruments  should  therefore  be  oiled  with  carbolized  oil  and  washed  in 
I carbolic  lotion  before  being  used,  and  the  water  used  to  wash  out  the  bladder 
'Should  contain  some  antiseptic.  There  is,  however,  another  Avay  in  Avhich 
I decomposition  may  reach  the  bladder.  As  before  stated  the  mechanical 
irritation  of  the  operation  sets  up  some  catarrh  of  the  bladder  and  of  the 
'.urethra  also.  The  thick  mucus  secreted  in  consequence  of  this  adheres  to 
the  mucous  membrane  of  the  urethra  so  that  this  canal,  instead  of  being 
washed  clean  by  the  urine  at  each  act  of  micturition,  always  contains  a 
‘Stagnant  or  partially  stagnant  layer  of  mucus  down  Avhich  decomposition 
may  extend  to  the  bladder.  It  is  not  sufRcient  therefore  merely  to 

carbolize  the  instruments  and  to  use  antiseptic  solutions  in  the  evacua- 
tor  ; the  end  of  the  penis  should  be  constantly  covered  with  a strip  of 
lint  soaked  in  glycerine  and  carbolic  acid.  In  spite  of  all  precautions, 
-however,  decomposition  will  often  take  place,  and  then  the  bladder  must  be 
washed  out  twice  a day  with  an  antiseptic  solution.  The  mechanical 
dn'itation  caused  by  so  doing  is  of  little  importance  when  compared  with  the 
.dangers  of  a septic  accumulation  in  the  bladder. 

Atony  of  the  Bladder  is  one  of  the  most  dangerous  conditions  that  can 
toccur  in  lithotrity.  This  state  of  thing’s  happens  usually  in  old  people,  in 
\whoni  the  urinary  organs  may  appear  to  be  in  a peculiarly  quiet  and  favour- 
.:able  condition  before  the  operation,  the  patient  being  able  to  hold  his  urine 
•for  six  or  eight  hours,  and  to  bear  the  injection  of  ten  or  twelve  ounces  of 
-fluid.  In  these  circumstances,  the  Surgeon  should  be  upon  his  guard  ; for 
the  danger  of  this  condition  is,  that  the  bladder  does  not  possess  sufficient 
contractile  power  to  expel  its  contents.  These  consequently  accumulate  in 
the  lower  fundus,  and  irritate  the  mucous  membrane  ; and  thus  the  founda- 
•tiou  may  be  laid  for  fatal  cystitis,  which  in  these  cases  always  assumes  a septic 
itype. 

The  atony  of  the  bladder  appears  to  arise  partly  from  that  natural  want  of 
eexpulsive  poiver  which  is  not  iiufrequent  in  old  people,  and  partly  from  a kind 
tof  paralysis  of  the  organ,  induced  by  the  contact  of  the  instruments,  especially 
fter  long  sittings.  Such  patients  usually  die  of  suppurative  inflammation  of 
tthe  kidney. 

Atony  of  the  bladder  is  not  so  serious  a complication  in  the  operation  at  a 
['‘single  sitting,  although  it  necessitates  the  careful  washing  out  of  the  bladder 
."or  some  time  afterwards  to  prevent  the  risk  of  a septic  accumulation.  In  the 
operation  by  repeated  sittings  atony  was  much  more  serious,  and  it  was  essential 
that  the  Surgeon  should  rid  the  patient  of  the  fragments  he  could  not  expel  by 
washing  out  the  bladder  ; but  it  was  usually  safer  to  get  the  patient  in  as  good 
a condition  as  possible,  and  then  cut  him  by  the  median  operation. 

This  I once  did  in  an  interesting  case  under  my  care  at  the  Hospital ; the 
patient,  an  old  man,  had  been  lithotrized  by  a Surgeon  out  of  doors  a few 
weeks  before  admission,  but  no  fragments  had  passed  ; on  sounding  him,  I 
tfound  a moderate-sized  calculus,  with  what  appeared  to  be  a large  mass  of 

5 Hoft  concretion,  of  the  nature  of  which  I was  not  aware  until  after  its  removal ; 

6 the  patient  having  concealed  the  fact  of  his  having  been  lithotrized.  On 
cutting  him  in  the  usual  way,  I removed  a lithic  acid  calculus  about  as  large 
las  a pigeon’s  egg,  and  a handful  of  fragments  of  another  calculus  of  the  same 
composition,  which  had  been  crusted  over  and  matted  together  by  phosphatic 

Q deposit.  The  patient  made  a very  good  recovery. 
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Disease  of  the  Kidneys  is  in  Litliotrifcy,  as  in  all  other  0])erations  on  the 
urinary  organs,  the  most  common  cause  ofclangei'  and  of  death.  Tlie  various 
forms  of  fatal  kidney-disease  have  been  so  fidly  described  in  Chapter  liXVIf. 
tliat  I must  refer  the  reader  to  it. 

Constitutional  Disturbance. — Very  considerable  constitutional  disturb- 
ance occasionally  follows  lithoti-ity.  The  patient  is  seized  with  severe  and  lom>-. 
continued  rigors,  followed  by  profuse  sweating,  lasting  for  many  hours.  I'liese 
serious  symptoms  are  most  apt  to  come  on  after  tlie  first  sitting  ; but  the 
experience  of  Bigelow’s  method  seems  to  show  that  they  are  not  much  more 
prone  to  occur  after  a moderately  prolonged  operation  than  after  the  short 
sittings  formerly  adopted.  They  may  pass  off  quickly,  apparently  being 
analogous  to  those  nervous  phenomena  that  are  apt  to  follow  the  introduction 
of  instruments  in  strictures,  &c.,  or  they  may  persist  and  assume  the  character 
already  described  as  indicating  septicaemia  or  renal  inflammation.  These 
serious  consequences  are  especially  apt  to  happen  when  there  is  previous  disease 
of  the  kidneys.  Indeed,  there  is  no  condition  that  is  more  directly  antagonistic 
to  the  success  of  lithotrity  than  interstitial  nephritis.  When  this  is  present 
to  any  considerable  extent,  with  or  without  much  albumen  in  the  urine, 
casts  of  tubes  and  blood,  the  increased  irritation  induced  by  the  operation  Avill 
almost  to  a certainty  prove  fatal.  In  other  instances,  again,  the  fatal  result  is 
more  directly  dependent  on  the  irritation  induced  by  the  operation  leading  to 
the  formation  of  abscess  in  the  neighbourhood  of  the  prostate,  or  around  the 
neck  of  the  bladder  ; and  in  other  instances,  again,  on  the  supervention 
of  unhealthy  suppuration  in  some  of  the  sacculi  that  are  occasionally  met 
with  in  this  organ. 

The  Treatment  of  this  state  of  things  should  consist  in  the  free  adminis- 
tration of  stimulants — brandy,  ammonia,  and  ether — followed  by  a full  dose 
of  opium,  and  abundant  warm  diluents.  If  the  bladder  contains  foul  urine 
this  must  be  removed  by  washing  out  with  antiseptic  solutions.  Especial  care 
must  be  taken  in  those  cases  in  which  any  stone  remains  not  to  repeat  the 
sitting  for  at  least  a week  or  ten  days  after  the  rigors  have  passed  off. 

Perineal  Lithotrity. — After  a stone  has  been  broken  up  but  not  com- 
pletely removed  at  one  sitting,  it  occasionally  happens  that  the  fragments  become 
a source  of  so  much  irritation  that  the  crushing  operation  has  to  be  abandoned, 
and  lithotomy  is  required,  in  order  to  relieve  the  patient.  Again,  diuiug  the 
operation  of  lithotomy,  the  operator  may  meet  with  so  large  a stone,  that  he 
cannot  extract  it  with  safety,  and  he  then  breaks  it  up  in  order  to  remove  it  in 
a fragmentary  manner,  or  the  stone  may  be  so  soft  that  it  crumbles  under  the’ 
pressure  of  the  forceps.  These  circumstances,  familiar  to  all  lithotomists,  have 
led  various  Surgeons  to  recommend,  as  a formal  operation,  the  breaking  up  of 
calculi  before  extraction,  in  order  that  the  removal  of  the  broken  stone  might 
be  effected  through  a smaller  incision  than  would  be  required  for  its 
extraction  if  entire.  Without  going  back  to  the  records  of  ancient  or  even 
mediaeval  surgery  for  illustrations  of  this  operation,  it  suffices  to  say  that 
in  modern  times  such  a procedure  has  been  advocated  by  many  distin- 
guished Surgeons,  more  especially  by  Malgaigne,  under  the  term  of  “ Litho- 
triptic  Lithotomy.” 

Dolbcau  has  reduced  to  a formal  operation,  which  he  has  described  as 
‘^Perineal  Tjithoiritji,''''  those  procedures  which  were  formerly  undertaken 
without  any  very  definite  rules. 
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Fig.  903.— Perineal  Lithotrity.  Introduction  of  Dilator  (Dolbeau). 


:I  The  operation  itself  is  extremely  simple.  It  consists  of  four  stages  : 1.  The 
^ making  of  an  incision  in  the  median  line  into  the  membranous  portion  of  the 
j,;.rethra  on  a grooved  staff;  2.  The  slow  and  gi’adual  dilatation  of  the  neck  of 
jihe  bladder  by  means  of  a six-bladcd  “dilator  ; ” 3.  The  introduction  through 


bfce  dilated  neck  of  the  bladder  of  the  “ lithoclast,”  a powerful  forceps  for 
>l?zing  and  breaking  up  the  stone  ; and  the  extraction  of  the  fragments  and 
t|!  Iverized  stone  by  means  of  small  forceps  and  the  scoop. 

' .'M.  Dolbeau  gives  yeiy  minute  du'ections  for  the  proper  performance  of  the 
f .'ious  stages  of  the  operation.  They  resolve  themselves  into  the  simple  rules 
a moderate  external  incision,  very  slow  and  methodical  dilatation  of  the 
ostatic  urethra  and  vesical  neck,  and  complete  “fragmentation”  of  the 
cuius. 

rFrom  our  knowledge  of  what  happens  when  a stone  is  accidentally  broken 
the  crush  of  the  forceps  during  an  ordinary  lithotomy  operation,  we 
ould  not  entertain  very  sanguine  \dews  of  the  results  of  the  same  procedure 
li  en  purposely  performed.  The  delay  in  extracting  the  broken  fragments 
•/great— the  bladder  emptied  of  its  urine  contracts  upon  and  is  irritated 
^ them,  and  the  uncertainty  and  difficulty  of  clearing  away  all  fragments 
means  of  forceps,  scoop,  and  injections,  are  very  considerable."'’  The 
ident  is  one  that  is  justly  dreaded  and  guarded  against  as  far  as  possible 
the  practical  lithotomist. 

The  results  of  perineal  lithotrity  do  not  appear  hitherto  to  have 
n either  very  brilliant  or  even  satisfactory.  In  thirty  operations  there  were 
! deaths,  which,  considering  that  at  least  four  of  the  patients  were  under 
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twenty  years  of  age,  is  fully  as  high  as,  if  not  higher,  than  what  occurs  in 
lateral  lithotomy,  and  far  exceeds  that  resulting  from  lithotrity. 

ApplicaUlity. — When  we  compare  perineal  lithotrity  with  ordinary  lithotrity, 
or  lithotomy,  whether  lateral  or  median,  it  presents  ])ositive  disadvantages  in 
many  cases,  no  advantage  in  others,  and  appears  to  be  applicaljle  only  to  a few 
exceptional  instances. 

In  cases  of  small  or  medium-sized  calculi,  the  results  of  ordinary  lithotrity 
are  infinitely  more  satisfactory  ; and  no  object  can  be  gained  by  complicating 
this  operation  with  an  incision  into  the  urethra.  For  ordinary  calculi, 
too  large  for  lithotrity,  the  lateral  and  supra-pubic  operations  offer  fully  i! 
as  successful  if  not  more  successful  results  than  those  which  have  heeu  | 
obtained  by  perineal  lithotrity  ; and  very  few  Surgeons  would,  when  once  i 
they  had  seized  the  stone,  trouble  themselves  to  break  it  up  before  extract- 
ing  it,  or  subject  their  patient  to  the  delay  in  the  operation  that  always  occurs,  j 
even  when  the  stone  is  accidentally  broken  after  seizure — a delay  occasioned  ^ 
by  the  prolonged  manipulations  which  then  become  necessary,  and  which  are  ! 
not  without  their  own  special  dangers. 

The  only  cases,  indeed,  in  which  I can  conceive  that  perineal  lithotrity  would  li 
be  adopted  by  a Siu’geon,  are  those  in  which  he  has  to  do  with  a very  large  soft  '! 
phosphatic  calculus.  As  such  a stone  almost  inevitably  crumbles  down  when 
seized  before  extraction,  it  might  possibly  be  as  well  to  convert  into  a step  of  : | 
a regular  operation  that  occurrence  which  Avould  otherwise  happen  as  an  acci-i'  | 
dent  in  ordinary  lithotomy.  Should  it  become  necessary,  after  ordinary  ;; 
lithotrity,  to  cut  a patient  for  the  speedy  extraction  of  the  fragments,  Dolbeau’s  : 
method  of  dilating  the  neck  of  the  bladder,  and  his  small  forceps,  might  be  , j 
found  useful.  i 


COMPARISON  BETWEEN  LITHOTOMY  AND  LITHOTRITY. 

Lithotomy  and  lithotrity  differ  so  entirely  from  one  another  in  principle 
and  detail,  that  it  is  useless  to  attempt  to  establish  a comparison  between  the 
different  steps  of  these  two  operations.  It  is,  however,  a question  of  the  very 
first  importance  and  interest  to  ascertain  by  which  operation  a patient  can  most 
safely  have  a calculus  removed  from  his  bladder.  In  determining  this  point, 
it  is  necessary  not  only  to  make  a comparison  between  the  general  results  of 
cases  that  have  been  subjected  to  the  two  procedures,  but  more  especially  to 
ascertain  those  circumstances  that  influence  the  result  of  each  operation  in 
particular  cases — to  determine,  in  fact,  in  what  cases  lithotomy,  and  in  what 
lithotrity,  holds  out  the  best  prospect  to  the  patient.  It  is,  I think,  in  the 
highest  degree  unpractical  to  enter  into  a discussion  as  to  which  should  be 
the  general  method  of  treatment  in  cases  of  stone.  That  Surgeon  shows  his 
practical  skill  the  best,  who  chooses  which  operation  is  most  appropriate 
to  the  particular  case  before  him,  and  who  knows  best  how  to  apply  the 
operation  that  he  selects  most  wisely.  Both  operations  have  been  re- 
duced to  great  simplicity  and  certainty  ; but  neither  should  be  exclusively 
practised.  It  is  undoubtedly  the  duty  of  the  Surgeon  to  make  him^lf 
familiar  with  the  practice  of  both,  and  to  adopt  that  one  which  j)roniiscs 
best  in  the  particular  instance  with  which  he  has  to  do.  In  all  cases  in 
which  it  is  practicable,  and  in  all  cases  even  in  which  the  chances  of 
the  tAVO  operations  are  evenly  balanced,  lithotrity  should  as  a matter  of 
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iimanity  be  preferred  to  lithotomy.  Probably  about  four-fifths  of  all  eases 
stone  occurring  in  the  adult  are  ])ropcr  for  lithotrity,  and  the  proportion 
ould  be  much  greater  if  the  patients  applied  earlier  for  relief,  or  il,  instead 
F being  subjected  to  medical  treatment,  they  were  at  once  put  under  proper 
irgical  (‘are,  and  the  stone  detected, 

■ Statistics. — The  statistics  cannot  represent  the  true  state  of  the  question 
fiir  as  a general  comparison  between  the  operations  is  concerned.  For  it 

list  Ije  borne  in  mind  that  those  cases  that  are  lithotrized  have  invariably 
•en  picked ; whilst  lithotomy  has  been  performed  on  almost  all  patients 
discriminately  as  they  have  presented  themselves.  For  lithotrity  to  be  suc- 
ssfully  done,  it  is  necessary  that  the  stone  be  of  moderate  size,  and  that  the 
inary  organs  be  in  a healthy  state  and  free  from  irritation  : and  this  is  the 
ite  in  which  most  of  the  cases  have  been,  in  which  crushing  has  been  done. 

■ lithotomy  cases,  on  the  other  hand,  the  Surgeon  has  had  to  contend  with 
the  difficulties  of  large  or  multiple  calculi,  diseased  bladders,  and  bad  con- 

tutioiis.  Hence,  in  comparing  the  statistics  of  the  results  of  lithotrity  with 
ose  of  lithotomy,  Ave  compare  the  statistics  of  the  results  of  operations  per- 
..ned  under  the  most  favourable  circumstances  on  a series  of  selected  cases, 
th  those  of  cases  taken  indiscriminately  and  often  presenting  most  unfavour- 
•le  conditions. 

.'As  Sir  Henry  Thompson  has  recently  pointed  out  in  his  admirable  course  of 
ctures,  delivered  at  the  Royal  College  of  Surgeons,  the  only  method  by 
tich  we  can  ascertain  the  effect  of  lithotrity  in  reducing  the  mortality  from 
•ne  in  the  bladder,  is  to  contrast  the  results  obtained,  when  lithotomy  was 
i sole  operation  practised,  Avith  those  of  the  present  day,  when  lithotrity  has 
come  the  rule  and  the  cutting  operation  the  exception.  For  this  purpose 
contrasts  the  statistics  of  three  periods  ; first,  Avhen  lithotomy  only  was 
formed ; secondly,  the  transitional  period  from  1835  to  between  1860  and 
HO,  when  about  an  equal  number  of  cases  Avere  submitted  to  each  operation  ; 
11  lastly,  the  modern  period,  Avhen  lithotomy  has  been  the  exception.  For 
first  period  he  selects  the  statistics  of  the  Xorwich  Hospital  from  1770  to 
>0,  as  published  by  Crosse,  During  that  time  704  patients  of  all  ages  were 
.rated  on  for  stone  ; of  these,  35  Avere  females,  of  whom  2 died  ; 243  were 
!•  les  under  20,  of  AA’hom  27,  or  8 per  cent.,  died.  The  remaining  326  were 
lit  males,  and  of  these  64  died,  or  20  per  cent.  Of  the  adult  males,  75 
e over  60,  and  of  these  22,  or  29'3  per  cent.,  died.  These  correspond 
y closely  to  the  larger  statistics  collected  by  Thompson,  including  1827 
.otomies.  Of  these  1028  Avere  on  patients  from  1 year  of  age  to  16 
lusive  ; of  these  68  died,  or  GMi  per  cent. ; 528  betAveen  17  and  58,  Avith 
deaths,  or  16  per  cent.  ; and  271  betAveen  51)  and  81,  Avith  75  deaths,  or 
H per  cent. 

p’or  the  second  period  Thompson  gives  the  statistics  of  Keith,  of  Aberdeen, 
Sir  AVilliam  Fergusson.  Keith  operated  upon  304  cases  of  all  ages  ; 4 
e females,  none  of  Avhom  died  ; 23  were  children  ; 1 1)  Avere  submitted  to 
otomy,  and  4 to  lithotrity,  Avith  1 death.  The  remaining  277  Avcrc  male 
' Its  ; of  these  161  Avere  cut,  Avith  38  deaths,  or  24  jier  cent. ; 116  Avere  sub- 
ted to  lithotrity,  Avith  7 deaths,  or  6 per  cent.  The  total  death-rate  amongst 
e adults  wa.s,  therefore,  1 in  6|,  or  1 5 per  cent.  Fergnsson’s  cases  amounted 
171,  including  52  children,  all  cut,  Avith  2 deaths,  or  4 per  cent.  The  re- 
ning  21!)  AA'ere  male  adults  ; of  these  110  Avere  cut,  Avith  33  deaths,  or  30 
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percent.;  and  101)  crushed,  with  12  deaths,  or  11  per  cent.;  the  combined 
death-rate  for  the  211)  cases  being-  20  per  cent. 

For  the  third  period  Sir  Henry  Thompson  gives  Ids  own  results,  although 
possibly  the  earlier  cases  might  he  more  ])ropcrly  included  in  the  intermediate 
period.  The  proportion  of  lithotomies  in  his  practice  has  steadily  dimiidshoi 
Of  his  first  200  cases,  48  were  cut ; while  since  1878,  of  21 1 cases,  he  has  cut 
only  15  ; and,  of  the  last  125,  only  4 were  submitted  to  lithotomy.  Sir 
Henry  Thompson’s  cases,  being  derived  chiefly  from  private  practice,  show  but 
a small  proportion  of  children,  15  in  all,  of  whom  12  were  cut,  with  1 death 
and  3 successfully  crushed  ; 13  Avere  females,  of  whom  10  Avere  cut,  with  1 
death,  and  in  3 lithotrity  was  performed.  Excluding  these,  there  remain  782 
adult  males.  Of  these  110  Avere  cut,  with  39  deaths,  or  35  per  cent.;  G72 
AA^ere  treated  by  lithotrity,  with  43  deaths,  or  6-5  per  cent.,  or  1 in  15i; 
making  a total  of  782  cases,  Avith  82  deaths,  1 in  9^,  or  10|  per  cent.  Xo 
less  than  595  of  these  patients  were  over  50  years  of  age.  The  numbei-  of 
indiAuduals  upon  whom  these  operations  Avere  performed  were  71 G ; 01  cases 
being  operated  on  a second  time,  9 a third,  3 four  times,  and  2 five  times. 
Cases  of  small  secondary  phosphatic  accumulations  Avere  not  included  as  I 
operations.  During  the  last  five  years  Sir  Henry  Thompson  has  uniformly  | 
adopted  the  operation  by  the  single  sitting,  and  the  results  have  been  most  | 
satisfactory.  Of  121  cases  treated  by  this  method,  only  4 died,  1 in  30,  or  3-3  I 
per  cent.  f 

The  general  result  of  these  figures  is  to  shoAv  that  AA’hen  lithotomy  was  the  I 
sole  mode  of  treatment,  about  1 in  5 of  all  adult  males  operated  on  died.  I 
During  the  transition  period  the  death-rate  was  about  1 in  6 ; and  that  since  |j 
lithotrity  has  been  more  extensively  adopted,  it  has  fallen  to  about  1 in  9b  I 
and  that  this  has  still  further  been  reduced  by  the  adoption  of  the  operation  I 
at  one  sitting.  [ 

The  mortahty  from  lithotrity  in  hospital  practice  has  usually  been  higher  I 
than  in  private.  Thus  Malgaigne  many  years  ago,  before  lithotrity  Avas  II 
brought  to  its  present  perfection,  estimated  the  death-rate  at.  1 in  4 in  the  11 
Parisian  hospitals,  Avhile  he  calculated  that  of  private  cases  to  be  1 in  8.  This  || 
difference  betAveen  the  results  of  this  operation  in  hospital  and  in  private  || 
practice  can  easily  be  accounted  for  by  the  difference  in  the  constitutious  of  || 
the  patients,  and  by  their  applying  for  relief  in  private  in  a less  advanced  form  11 
of  the  disease  than  in  hospital  practice.  We  find  that  the  same  holds  good  || 
with  regard  to  the  results  of  lithotomy.  Thus,  Coulson  states  that  Dudley  |l 
lost  only  1 in  36  of  the  ijrivaie  patients  that  he  cut ; Mettauer,  1 in  || 
Martineau,  1 in  42  ; and  Mott,  1 in  50.  These  results,  which  are  fully  as  || 
favourable  as  the  best  statistics  of  lithotrity,  must,  however,  be  regarded  as  If 
exceptional ; but  they  suffice  to  show  the  influence  which  the  constitution  of  If 
the  patient,  and  a j>roper  selection  of  cases,  may  exercise  upon  the  results  of  li 
the  cutting  operation.  II' 

Lithotrity,  as  has  already  been  stated,  cannot  be  applied  to  all  cases  of II 
stone;  in  most  that  are  unsuited  to  this  operation,  lithotomy  may  be  done  II  ■ 
with  success.  In  some  cases,  however,  no  operation  can  be  practised,  in  consc-B^ 
qucnce  of  serious  disease  of  the  genitals,  bladder,  or  kidneys,  or  of  some  A'isceralB 
mischief  that  Avould  necessarily  interfere  with  the  performance  of  any  capital* 
operation.  The  necessity  of  sclectinfj  cases  of  lithotrity  is  as  gi-eat  as  ever,||i 
although  the  field  of  the  o])eration  Inis  been  greatly  enlarged  by  the  niodemliy 
improvements  in  its  performance.  f 


SELECTION  OF  OFERATION  FOR  STONE. 


1013 


Selection  of  Oferation  : LiTiioimY  or  ]jItiiotrity. — Tlic  cii’cuni- 
tmces  tliat  must  chietly  detennine  the  Surgeon  in  the  selection  of  the 
• irticular  operation  to  be  performed  are — 1,  tlie  Age  of  the  Patient ; 2,  the 
.;ze  and  Character  of  the  Stone  : and  the  Condition  of  tlie  Urinary 


rguns. 


1.  Age. — The  age  of  a patient  is  an  important  element.  As  a general  rule, 
may  be  stated  that  at  the  middle  and  advanced  periods  of  life  lithotrity  is 
ost  successful ; while,  in  early  ages  lithotomy  is  the  preferable  operation.  In 
:ildren  under  the  age  of  puberty,  the  geuito-urinary  organs  are  undeveloped  ; 
e urethra  is  narrow,  and  the  bladder  small.  These  conditions  not  only 
X'essitate  the  employment  of  instruments  specially  constructed  of  reduced 
:e,  and  render  great  care  in  their  manipulation  requisite,  but  the  narrowness 
the  urethra  is  especially  apt  to  render  the  expulsion  of  the  fragments  of 
e cruslied  stone  extremely  difficult,  and  to  favom-  their  impaction.  If,  in 
dition  to  this,  we  bear  in  mind  the  great  sensitiveness  of  the  bladder  in 
: ung  children,  and  their  restlessness  under  the  repeated  instrumental  inter- 
if^.’ence  which  may  be  necessary,  it  can  easily  be  understood  that  lithotrity 
neither  an  easy  nor  a safe  operation  in  them  unless  the  calculus  be  so 
nail — not  larger  than  a cherry-stone — that  it  can  be  crushed  and  brought 
:^ay  by  a single  introduction  of  the  lithotrite.  Lithotomy,  on  the  other 
i!,ud,  is  so  successful  an  operation  in  children,  that  the  Surgeon  would 
in  nothing  by  substituting  lithotrity  for  it.  Thus,  of  35  children  under 
, operated  on  by  Cheselden,  only  1 died;  of  58  children  cut  for  stone 
St.  Thomas’s,  but  1 case  proved  fatal ; and  the  average  mortality  of 
hotomy  cases  in  childi'en  is  not  more  than  about  1 in  14.  Guersant,  at 
;e  Children’s  Hospital  in  Paris,  performed  lithotrity  in  children  40  times 
. 35  of  the  cases  being  in  boys  : of  these,  7 died,  and  3 at  least  of  the  others 
jjuired  to  be  afterwards  subjected  to  lithotomy.  Of  the  deaths,  4 were 
'nsed  by  croup  and  scarlatina,  and  3 were  attributable  to  the  operation, 
lese  results  ain  anything  but  satisfactory  when  compared  with  those  of 
hotomy  in  children  in  this  country,  or  even  in  Guersant’s  own  practice  ; 
of  100  that  he  cut,  14  died.  I think  that  the  best  and  most  experienced 
|;|rrgeon8  are  agi-eed  in  this,  that,  although  lithotrity  is  practicable  on  boys,  yet 
hotomy,  being  much  safer  and  far  speedier,  should  be  preferred  to  lithotrity 
all  patients  under  puberty. 

-At  very  advanced  periods  of  life,  the  irritable  state  of  the  urinary  organs, 
2 tendency  to  the  supervention  of  cystitis,  and  the  enlarged  state  of  the 
©state,  are  often  such  as  to  prevent  the  performance  of  lithotrity  with  any 
ospect  of  success.  At  the  same  time,  the  success  of  lithotrity  in  old  age  has 
cn  very  great  in  the  hands  of  some  Surgeons.  Thus,  Segalas  states  that,  of 
octogenarians  whom  he  lithotrized,  he  did  not  lose  one  ; and  of  27  septua- 
T I narians,  but  two.  Lithotomy,  on  the  other  hand,  is  very  fatal  in  aged 
rsons. 

fit  is  at  the  middle  period  of  life,  or  in  persons  Avho,  tliough  advanced  in 
^ lare,  preserve  tlieir  powers  unimpaired,  that  lithotrity  is  most  generally 
1 plicable  and  most  successfid. 

. 2.  Size  and  Character  of  the  Stone. — With  regard  to  the  size  of  the 
one,  there  is  no  doubt  that  a small  stone  is  more  favourable  to  lithotrity  than 
large  one.  All  calculi  below  one  inch  in  diameter  may  easily  be  crushed, 
ovided  no  special  circumstance  is  present  rendering  the  oi)eration  undesirable. 
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In  regard  to  larger  stones,  it  is  difficult  at  the  pi-esent  day  to  lay  down 
any  hard  and  fast  line.  Until  recently,  it  was  not  considered  advisable  to 
atteini^t  to  crush  a stone  that  was  above  one  inch  and  a half  in  diameter  ; but 
since  the  introduction  of  fhgelow’s  method,  many  stones  considerably  above 
this  size  have  been  successfully  removed.  Much  Avill  depend  on  the  compo- 
sition and  density  of  the  calculus.  The  chief  objection  to  lithotrity  in  large 
stones  Avas  not  so  much  that  the  stone  could  not  be  broken,  because  unless  it 
is  too  large  to  get  into  the  blades  of  the  lithotrite  this  could  usually  be  done  ; 
but  that  the  mass  of  fragments  to  come  aAvay  by  the  urethra,  and  the  rejxiated 
operations  required  for  their  removal  Avould  produce  a dangerous  amount  of 
irritation.  The  use  of  evacuators  has  to  a great  extent  OA'ercome  these 
objections  for  stones  of  tAvo  inches  in  diameter  ; but  Ave  are  not  in  a position  as 
yet  to  say  Avhat  is  the  maximum  size  that  can  be  safely  attacked.  The  different 
forms  of  stone  vary  in  the  ease  with  which  they  are  broken  up.  Uric  acid 
calculi,  giving  a clear  ringing  sound,  do  not  disintegrate  readily,  Imt  split  up 
into  sharp  and  angular  spicula  and  scales.  Oxalate  of  lime  calculi,  occurring 
chiefly  in  young  people,  comparatively  rarely  admit  of  lithotrity,  but,  Avhen 
crushed,  break  up  very  readily  ; and,  as  there  is  usually  a co-existing  healthy 
state  of  the  urinary  organs,  the  cases  have  a favourable  issue.  PhoqjhaUc 
calculi,  which  are  soft  and  friable,  and  do  not  yield  angular  fragments  re(|uiriug 
repeated  disintegration,  may,  even  if  of  larger  size  than  that  mentioned,  i)e 
broken  up.  At  the  same  time  the  patient  may' often  derUe  great  benefit  from 
the  thorough  washing  out  of  the  bladder  with  the  evacuator,  as  these  con- 
cretions are  commonly  the  result  of  chronic  cystitis,  Avith  alkaline  decompo- 
sition of  the  urine.  But  the  shattered  state  of  system,  and  the  irritable 
condition  of  the  urinary  organs  accompanyung  phosphatic  calculi,  often 
counterbalance  the  advantage  that  Avould  otherAvise  have  been  derived  fr’om 
the  character  of  the  stone. 

If  there  be  several  stones,  the  propriety  of  performing  lithotrity  Avill  depend 
in  a great  degree  upon  the  size  of  the  calculi.  If  these  be  small — not  larger, 
perhaps,  than  small  nuts,  and  not  very  numerous,  the  bladder  being  healthy — 
the  operation  may  be  performed  with  safety.  I hav^e  removed  successfully  in 
a feAV  sittings  five  or  six  calculi  about  half  an  inch  in  diameter.  But  if  the 
calculi  be  larger  than  that,  lithotrity  is  not  a A^ery  successful  procedure  ; for. 
though  each  calculus  may  not  be  very  large,  yet  the  aggregate  of  the  Avhole  is 
considerable  ; and,  besides  this,  the  calculi  Avill  each  require  a sejAarate  oiAcra- 
tion,  as  it  Avere,  and  may  each  contain  a hard  and  possibly  very'  resisting 
nucleus.  Occasionally  the  bladder  contains  a large  number  of  small  pea- 
shaped calculi.  These  may  be  successfully  broken  up,  and^washed  out  through 
a large-eyed  catheter  ; from  50  to  100  separate  ones  may  be  thus  removed. 
Sometimes  a calculus,  after  having  been  broken  up  into  several  fragments, 
has  been  left  in  the  bladder,  each  fragment  forming  the  nucleus  for  a iieAV 
stone.  Such  cases  are  usually  most  successfully  cut  ; but  in  favourable  cir- 
cumstances as  to  the  condition  of  the  urinary  organs,  they  may  be  subjected 
to  lithotrity. 

8.  The  Conditions  of  the  Urinary  Organs  that  influence  the  pro- 
priety of  performing  lithotrity  or  lithotomy’’  have  reference  to  the  state  of  the 
hidneys,  the  bladder,  the  urethra,  and  t\\Q  2^^'ostate. 

As  a general  rule,  it  may  be  stated  that,  the  greater  the  irritability  of  the 
urinary  organs,  the  less  successful  Avill  lithotrity  l_>e.  The  repeated  iiitro- 
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{ iiction  of  instriiineiits,  however  carefully  and  skilfully  conducted  ; the  presence 
f frao;ments  of  calculus,  should  auy  be  left  behind,  and  their  tendency  to 
mpactiou  or  entanglement  in  the  urethra,  necessarily  dispose  to  inflammation, 
veu  in  the  most  favourable  cases,  and  very  readily  excite  it,  if  there  be  any 
mdency  to  it  existing  in  the  parts.  If,  however,  the  stone  be  small,  or  of 
loderate  size,  and  friable  ; the  bladder  healthy,  and  of  good  contractile 
ower  ; tlm  urethra  capacious  ; and  the  patient  of  sound  constitution  and 
uiet  temperament,  the  stone,  even  under  the  old  system  of  many  sittings,  is 
"ten  broken  up  and  the  fragments  expelled  with  comparatively  little  suffering. 

1 fact,  in  such  a combination  of  favom-able  circumstances,  lithotrity  ought 
nquestionably  to  be  preferred. 

If,  however,  the  bladder  be  very  irritable,  or  if  the  patient’s  constitution  be 
;i  excitable  one,  so  that  he  does  not  bear  well  the  introduction  of  instru- 
aents  ; more  particularly  if  it  be  found  that  this  local  and  constitutional 
msitiveness,  instead  of  being  blunted  by  the  methodical  introduction  of 
unds  or  bougies,  is  rather  increased  thereby  ; and  especially  if  the  stone  be 

t':‘  considerable  size,  lithotomy  was  formerly  the  only  safe  mode  of  treatment, 
it  the  present  time,  however,  by  the  use  of  anaesthetics  and  the  adoption 
’ the  operation  at  one  sitting,  even  these  difficulties  may  be  safely  overcome. 
The  existence  of  organic  disease  about  the  urinary  organs,  constitutes  the 
Neatest  obstacle  to  lithotrity  ; and,  when  extensive,  must  form  a complete  bar 
• the  performance  of  that  operation.  It  is  not  easy,  however,  to  determine 
le  amount  of  local  disease  that  should  thus  be  held  to  contra-indicate  litho- 
ity.  On  this  point  the  opinions  of  Surgeons  differ  much  ; and  it  is  particu- 
rly  in  the  management  of  these  cases  that  the  advantages  of  tact  and 
■3xterity  in  the  use  of  the  crushing  instruments,  which  habit  alone  can  give, 
well  exemplified. 

The  condition  of  the  kidneys  merits  special  attention.  If  these  organs  be 
fiseased,  as  indicated  by  the  presence  of  casts  of  tubes,  or  of  a considerable 
aaiitity  of  albumen  in  the  urine,  or  in  any  other  way,  the  performance  of  a 
■olonged  operation  in  the  bladder  would  be  likely  materially  to  increase  the 
iischief  in  them,  and  consequently  ought  not  to  be  undertaken.  Organic 
sease  of  the  kidneys  is  a more  serious  obstacle  to  lithotrity  than  to  lithotomy, 
11  account  of  the  prolonged  nature  of  the  operation,  and  the  greater  liability 
I I sympiithetic  or  propagated  irritation  in  these  organs.  It  is  not  only  by  the 
f 'deration  increasing  the  renal  mischief  that  harm  might  result,  but  also  in 
msequence  of  the  tendency  to  diffuse  inflammation  of  the  bladder,  prostate, 
id  surrounding  areolar  planes,  and  to  pyaemia,  that  always  co-exists  with 
Vlney  disease. 

The  conditions  of  the  Vladdcr  that  interfere  seriously  with  lithotrity  are 
artly  functional,  partly  organic.  The  functional  derangements  are  of  two 
:;r}-  opposite  kinds  ; viz.,  a state  of  extreme  irritability  of  the  organ,  and  an 
imormal  want  of  sensibility  of  it — a state  of  atony.  The  organic  lesions  con- 
st of  hypertrophied,  fasciculated,  sacculated,  and  permanently  contracted 
^liiates  of  the  viscus,  which  is  then  most  commonly  irritable  as  well. 

A chronically  inflamed  or  irrifahlo  state  of  the  bladder,  more  particularly 
the  organ  be  thickened  and  fasciculated,  so  that  it  will  not  bear  the  injec- 
on  of  a few  ounces  of  tepid  water,  seriously  interferes  with  the  success  of 
thotrity.  A very  irritable  and  sensitive  bladder  will  not  only  be  the  scat  of 
;vere  suffering  on  the  introduction  of  instruments,  lait  may  not  1)C  able  to 
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hold  sufficient  urine  to  make  the  operation  a safe  one,  and  may  i-eadily  beeoine 
dangerously  inflamed  in  consequence  of  the  repeated  introduction  of  instru- 
ments, and  the  presence  of  angular  fragments.  H'eiice,  if  the  ordinary  ojxii-a- 
tion  of  sounding  occasion  much  distress  ; if  the  patient  cannot  hold  his  urine 
long,  but  pass  it  in  small  quantities  ; if  it  be  bloody,  or  much  loaded  with 
viscid  mucus,  he  will  scarcely  be  able  to  bear  the  procedures  necessary  for  the 
operation.  In  some  instances,  however,  the  irritability  of  the  bladder  may  l)e 
overcome,  and  in  all  it  may  be  materially  lessened,  by  keeping  the  patient  in 
bed,  and,  as  Brodie  recommends,  daily  injecting  tepid  water.  If  the  bladder 
be  sacculated,  there  will  be  a still  greater  risk  of  an  unfavourable  result ; the 
sacculi  not  only  retaining  fragments  of  calculus,  but  also  becoming  filled  with 
decomposing  mucus  and  urine,  in  consequence  of  which  unhealthy  inflamma- 
tion of  a very  serious  character,  followed  by  pygemic  symptoms  and  metastatic 
abscesses,  may  result,  or  in  some  cases  leading  to  perforation  of  the  peritoneum. 
In  such  cases  as  these,  early  lithotomy  offers  the  only  chance  to  the  patient. 
The  existence  of  a moderate  amount  of  vesical  catarrh,  if  the  bladder  be  other- 
wise healthy,  is  no  objection  to  lithotrity. 

In  encysted  calcutus,  lithotrity  is,  for  obvious  reasons,  inadmissible. 

Atony  of  the  Madder  is  not  only  a serious  inconvenience,  but  a gi’eat  source 
of  danger  in  lithotrity.  It  cannot  in  all  cases  be  positively  ascertained  before- 
hand ; though  it  may  be  suspected  if  the  patient  can  hold  his  urine  for  a 
great  many  hours,  and  can  beai’  "without  complaint  the  injection  of  a large 
quantity — eight  or  ten  ounces — of  fluid,  the  interior  of  the  bladder  feeling 
large  and  smooth  to  the  sound.  This  condition  occurs  chiefly  in  old  men  of  feeble 
habit  of  body.  Civiale  considered  this  condition  to  be  a source  of  great  danger 
after  lithotrity,  the  organ  not  possessing  sufficient  expulsive  power  to  rid  itself 
of  the  fragments  of  the  presence  of  which  it  seems  to  be  insensible,  so  far  as 
the  feelings  of  the  patient  are  concerned ; while  its  low  vitality  renders  it 
peculiarly  liable  to  subacute  cystitis,  excited  by  the' presence  of  the  fragments 
in  the  lower  fundus.  By  the  use  of  the  modern  evacuator,  a stone  of  moderate 
size  may,  however,  be  safely  removed  at  one  sitting  from  an  atonic  bladder. 
It  must  be  borne  in  mind,  that  this  atony  of  the  bladder  may,  especially  in 
feeble  and  aged  individuals,  be  induced  by  the  contact  of  the  instrument,  and 
especially  by  prolonged  sittings. 

If  the  urethra  be  the  seat  of  stricture,  or  be  very  irritable,  lithotrity — wliicli 
may  require  the  frequent  introduction  of  instruments  of  large  size — cannot  be 
safely  performed.  Stricture  of  the  urethra  does  not,  however,  absolutely  pre- 
vent the  performance  of  lithotrity,  but  only  retards  the  operation  until  the 
constriction  can  be  properly  dilated.  Should  this,  however,  be  not  practicable 
to  the  full  extent  of  the  urethra,  lithotomy  on  a small  staff  must  be  practised. 

Moderate  enlargement  of  the  'prostate,  such  as  is  often  met  with  in  elderly 
people,  does  not  prevent  the  performance  of  lithotrity  ; though  it  slightly 
complicates  the  operation.  The  introduction  of  the  lithotrite  will  be  attended 
by  considerable  difficulty  ; and  the  fragments  have  a tendency  to  become 
lodged  in  a pouch  of  the  lower  fundus  behind  the  enlarged  gland.  This  more 
especially  happens  if  the  middle  lobe  be  enlarged  ; yet  in  these  circumstances, 
the  stone  may  be  crushed  without  great  difficulty,  and  the  fragments  removed 
by  the  evacuator.  Any  inflammatory  disefise  or  abscess  of  the  prostate  must 
necessarily  prevent  the  performance  of  lithotrity. 

Diabetes  is  not  commonly  associated  with  calculus.  I have,  indeed,  bu 
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•/ery  rarely  seen  the  two  conditions  combined.  The  only  form  of  calculus  that 
!!  have  seen  in  diabetic  patients  has  been  the  uric  acid.  It  is  necessarily  very 
aazardons  to  operate  in  such  cases,  at  least  by  lithotomy.  And  even  if  lithotrity 
oe  determined  on,  it  would  be  well  to  defer  the  operation  until  the  glycosuria 
las  been  checked  or  removed,  at  least  for  a time,  by  proper  treatment. 

I have  said  nothing  in  this  comparison  between  lithotrity  and  lithotomy  of 
;he  comparative  painfulness  of  the  two  operations  ; for,  as  anaesthetics  may  be 
idmiuistered  with  equal  advantage  in  both  cases,  there  is  little  difference  in 
his  respect,  except  that  perhaps  the  advantage  lies  on  the  side  of  lithotomy, 
■48  being  the  shorter  proceeding. 

From  all  that  precedes,  then,  it  would  appear  that  although  lithotrity,  as  at 
jresent  performed,  is  adapted  to  by  far  the  larger  number  of  cases  of  stone  in 
-he  adult  male,  it  cannot  be  looked  upon  as  a universal  mode  of  treatment, 
■'jeing  applicable  only  in  favourable  conditions  of  the  urinary  organs,  to 
•alculi  of  moderate  size,  and  after  puberty  ; and  that  a considerable  number  of 
.;ases  will  always  be  left  in  Avhich  lithotomy  offers  the  sole  means  of  relief. 

Choice  of  Operation  of  Lithotomy. — The  particular  operation  of  litho- 
ii-omy  to  which  recoimse  should  be  had,  will  also  vary  according  to  the  cha- 
racter of  the  stone.  If  this  be  small,  and  the  patient  an  adult,  the  median 
operation  may  advantageously  be  performed.  If  it  be  of  moderate  or  tolerably 
;.arge  size,  and  more  particularly  if  the  operatioir  be  practised  on  a child,  the 
ateral  appears  to  me  to  be  the  more  applicable.  If,  again,  the  calculus  be  of 
k nordinate  magnitude,  the  suprapubic,  the  medio-bilateral,  or  the  recto-vesical 
I operation  should  be  the  method  selected.  In  fact,  the  Surgeon  should  not  con- 
iine himself  too  exclush^ely  to  any  one  method  of  operating,  but  should  adopt 
idiat  procedure  which  appears  to  be  best  adapted  to  the  special  circumstances 
oresented  by  the  particular  case  before  him,  and  should  vary  his  method  ac- 
; wording  to  the  state  of  the  urinary  organs,  the  age  of  the  patient,  and  the  size 
ind  character  of  the  stone. 

The  Result  of  Operations  for  Stone  will  depend  in  a gveat  measure 
ipoo  the  condition  of  the  bladder,  and  the  character  of  the  stone.  If  the 
oladder  be  healthy,  all  symptoms  Avill  cease  on  the  removal  of  the  calculus,  and 
ihe  patient  Avill  be  restored  to  perfect  health.  This  usually  happens  when  the 
calculus  is  of  the  lithic  acid  or  the  oxalate  of  lime  variety,  and  of  renal  origin. 
If,  however,  the  bladder  be  unsound,  irritable,  and  the  urine  alkaline  from  de- 
lomposition,  and  disposed  to  the  deposit  of  iffiosphatic  matters,  the  calculus 
oeiiig  phosphatic,  and  chiefly,  if  not  wholly,  vesical  in  its  origin,  then  an 
• n’itable  state  of  bladder  may  be  lefc,  or  may  speedily  return  after  the  opera- 
•tion,  which  will  con.seciuently  have  been  productive  of  little,  or  only  of 
temporary  benefit. 

Kecl'iirence  of  Calculus  afier  Operatiox. — This  may  take  place  from 
Four  distinct  causes  : — 1,  in  consequence  of  a continuance  of  the  constitutional 
condition,  under  the  influence  of  which  the  calculus  wuis  originally  formed  ; 
1 '.2,  from  the  descent  of  a renal  calculus,  which  has  existed  in  the  kidney  before 
the  first  operation  ; 3,  from  a fragment  of  calculus  having  been  accidentally 
5 left  in  the  bladder  ; and  4,  from  the  .accumulation  of  i)hosphatic  deposit 
4 in  the  fundus  of  the  bladder,  or  in  the  line  of  imperfectly  healed  incisions. 
Relajvse  from  the  first  cause  is  probably  not  very  common.  When  it  occurs, 
the  recurrent  calculus  is  of  course  of  the  same  comjK)sition  as  the  primary  one. 
The  occasional  occurrence  of  relapse  shows  the  necessity  of  continuing  consti- 
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tiitioiial  treatment  atla])ted  to  the  particular  diathesis,  after  tlie  removal  of  the 
calculus  from  the  bladder. 

Itecurrence  of  calculus  from  the  descent  of  a new  stone  from  the  kidney  every 
now  and  then  occurs,  and  is  especially  liable  to  Ije  met  with  in  those  cases  in 
Avhich  the  primaiy  calculi  ai'C  multiple  and  small.  In  these  cases,  the  relapse 
may  take  place  very  shortly  after  the  first  o])eration,  and  Avill  be  preceded  by 
the  usual  symptoms  of  the  descent  of  a stone  from  the  kidney. 

Kelapse  from  the  retention  of  a fragment  which  serves  as  the  nucleus  of 
another  stone,  will  undoubtedly  occasionally  occur,  although  its  occuiTence  is 
fairly  attributable  to  want  of  due  care  on  the  part  of  the  Surgeon.  It  is  apt 
to  happen  more  frequently  after  lithotrity  than  after  lithotomy,  and  it  is  pro- 
bably to  this  cause  chiefly  that  we  must  refer  the  greater  liability  to  relapse 
after  the  crushing  than  the  cutting  operation.  But  it  may  happen  after 
lithotomy,  that  a fragment  is  left  behind  when  the  stone  has  been  broken 
during  extraction,  and  the  bladder  not  thoroughly  washed  out.  But  even  in 
this  case,  the  bit  of  stone  will  usually  be  carried  out  of  the  wound  by  the  flow 
of  urine  through  it. 

Recurrence  from  the  formation  of  a phosphatic  calculus  in  the  bladder,  as 
the  result  of  chronic  cystitis  with  decomposition  of  the  mane  may  occur  occa- 
sionally after  lithotomy,  but  is  much  more  common  after  lithotrity.  In  these 
cases  a lithotrite  must  be  passed,  and  the  soft  mass  crushed  up  and  washed 
out  with  a catheter  and  evacuator.  The  patient  must  be  taught  to  wash  his 
own  bladder  out  regularly  every  day  with  a dilute  acid  solution,  to  which 
some  quinine  may  be  added.  I have  lately  had  under  my  care  a patient  eighty 
years  of  age,  on  Avlioin  I performed  lithotrity  for  a uric  acid  calculus  about 
five  years  ago,  and  from  whom  I ha^n  removed  large  phosphatic  concretions 
more  than  a dozen  times  since.  At  the  present  time  a year  has  elapsed  since 
the  last  operation,  and  no  neAV  formation  has  taken  place.  On  some  occasions 
the  mass  measured  over  an  inch  and  a half  in  diameter,  yet  under  angesthetics 
it  was  broken  up  and  washed  out  with  Bigelow’s  ajAparatus  Avithout  the 
slightest  irritation,  the  j)atient  usually  returning  to  the  country  on  the  second 
day  after  the  operation. 

Phosphatic  deposit  may  take  place  also  in  the  track  of  a partially  healed 
lithotomy-Avound,  forming  a crust  on  its  surface.  I haA'e  Imown  such  a 
deposit  to  form  in  the  perinmum,  when  the  Avound  had  degenerated  into  a 
sinus. 

According  to  0.  Williams,  the  relapses  in  the  Norwich  Hospital  are  27  in 
1015  operations,  or  1 in  36,  or  in  935  lithotomies  1 in  33.  Lithotomy 
was  performed  a second  time  in  24  patients  ; a third  time  in  3 ; and  a fourth 
time  in  1.  TAventy-three  Avere  cured,  5 died.  All  the  patients  AA'ere  males. 
The  registers  of  the  Louisville  Hospital  give  1 relapse  in  116  cases  of  lithotomy ; 
and  according  to  Civiale  the  return  of  calculus  after  lithotomy  AA'as  in  Bavaria 
1 in  32,  in  Bohemia  1 in  46,  in  Dalmatia  1 in  43,  and  in  France  1 in  74. 

After  lithotrity,  relapse  is  more  common  ; although  it  is  probably  less 
frequent  noAV  than  formei’ly,  and  will  become  less  frequent  as  the  details  of  the 
operation  come  to  be  better  understood,  and  more  carefully  practised.  In  the 
])ractice  of  Civiale  it  occurred  about  once  in  every  tenth  case.  But  this 
estimate,  high  as  it  is,  falls  beloAV  Avhat  happened  formerly  in  surgical  prac- 
tice. CiA’iale  stated  that,  of  36  priA'ate  patients  on  Avhom  he  operated  in 
1H60,  10  had  previously  been  operated  on,  the  stone  IniA'ing  reappeiired.  This 
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must  eviilently  have  iiriseii  from  some  fragment  of  calculus  having  escaped 
detection  and  being  lell  behind,  thus  constituting  a nucleus  for  a fi’esh  forma- 
tion. Tlie  fre(juency  of  the  occurrence  of  secondary  calculi  after  lithotrity 
has  greatly  diminished  since  the  time  of  Civiale,  and  can  no  longer  constitute 
an  objection  to  that  operation,  yet  it  still  occurs  often  enough  to  show 
the  necessity  of  the  Surgeon  most  carefully  examining  the  bladder  before 
he  pronounces  the  patient  cured  : and  even  then  watching  him  for  some 
length  of  time,  in  order  to  meet  a I’ecurrent  calculus  at  its  first  formation, 
and  to  adopt  means  for  its  early  removal.  Lithotrity  cannot  therefore  be  said 
to  be  so  complete  a cure  in  all  cases  as  lithotomy.  Not  only  is  recurrence  of 
calculus  more  common  after  the  former  than  after  the  latter  operation,  but  it 
not  uncommonly  happens  that  patients  who  have  been  lithotrized  successfully, 
and  in  whom  no  reciUTent  calculus  has  formed,  continue  to  sufter  for  a gTeat 
Jeugth  of  time  afterwards  from  very  distressing  irritability  of  the  bladder, 
■which  resists  in  the  most  obstinate  manner  all  the  ordinary  methods  of  treat- 
• nient.  This  is  not  the  case  after  lithotomy  ; when  a patient  once  recovers, 
ihis  bladder  usually  regains  its  tone  completely,  and  no  trace  of  evil  conse- 
-iueiices  is  left. 

Trecdmmt. — In  the  event  of  a secondary  calculus  forming,  whether  after 
lithotomy  or  lithotrity,  either  method  may  again  be  employed,  according  to 
f:he  nature  of  the  case.  Most  generally,  the  bladder  may  be  cleared  of  the 
recurrent  calculus  by  means  of  the  lithotrite.  If  lithotomy  have  previously 
■been  performed,  and  it  be  thought  proper  again  to  have  recourse  to  it,  this 
may  be  done  again  in  the  usual  way,  thi’ough  the  cicatrix  left  by  the  former 
wound  ; or  the  Surgeon,  if  ambidextrous,  may  adopt  Liston’s  advice  to  cut 
t through  the  right  side  of  the  perinmum  on  a staff  with  a groove  to  the  left  of 
its  convexity.  As  this  procedure,  however,  would  entail  the  use  of  the  left 
hand  for  cutting  and  extracting,  most  Surgeons  would  prefer  either  the  opera- 
ttiou  through  the  site  of  the  old  Avound,  or,  better  still,  the  median  operation. 
AVhatever  procedure,  hoAvever,  may  be  adopted,  it  should  be  borne  in  mind 
t that  the  rectum  may  have  become  rather  firmly  adherent  to  the  membranous 
portion  of  the  urethra  and  the  apex  of  the  prostate,  in  consequence  of  the 
.contraction  of  the  old  cicatnx,  and  may  thus  be  endangered. 


UREa?HRAL  CALCULUS. 

Calculi  are  not  unfrequently  found  impacted  in  the  urethra,  especially  in 
children.  Tliese  are  most  commonly  formed  in  the  kidney,  Avhence  they  pass 
into  the  bladder,  and  thence  into  the  urethra,  through  Avhich  they  usually 
escape  ; but  in  some  instances  they  lodge  in  the  latter  channel,  more 
specially  at  the  bulb  or  in  the  navicular  fossa.  These  calculi  are  commonly 
of  the  uric  acid  or  oxalate  of  lime  varieties  ; they  are  generally  round,  but  not 
.uncommonly  elongated  or  spindle-shaped. 

Although  most  urethral  calculi  are  undoubtedly  renal  in  their  origin, 
there  can  be  little  doubt  that  in  some  more  rare  cases  they  may  be  primarily 
fonned  in  the  canal.  They  will  then  be  found  to  bo  phosphatic,  usually 
consequent  upon  stricture,  and  perhaps  of  large  size.  In  some  cases  these 
concretions  are  moulded  in  the  j)rostatic  and  bulbous  portions  of  the  urethra, 
•l>eing  elongated,  rounded  at  one  end,  and  pointed  at  the  other.  In  other  in- 
stances, again,  they  appear  to  be  formed  in  a pouch  that  lies  to  the  outside  of 
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the  urethra,  and  tliat  is  connected  with  it  only  by  a small  aperture.  I have 
removed  a stone  of  this  kind  composed  of  triple  phosjdiate,  weighing  an  ounce 
and  about  the  size  of  a walnut,  smooth  and  rounded,  from  a ])oiiit  lying 
between  the  uj^per  wall  of  the  urethra  and  the  symphysis  pubis,  in  a 
clergyman  who  had  for  many  years  suffered  from  very  tight  strictui-e.  One 
of  the  most  remarkable  instances  of  this  kind  is  represented  in  the  annexed 
cut  (Fig.  904),  taken  from  a drawing  in  Sir  li.  Carswell’s  collection  at 
University  College.  The  stone  here  was  of  very  large  size — equal  in  bulk  to 
two  horse-chestnuts. 

Symptoms. — In  the  adult,  the  presence  of  a calculus  in  the  urethra  may  be 
suspected  by  the  difficulty  that  is  occasioned  in  micturition,  and  ascertained 

by  the  possibility  of  feeling  the  stone  through  the 
walls  of  the  canal,  or  of  detecting  it  by  intro- 
ducing a sound  into  the  urethra.  In  boys,  impac- 
tion of  calculus  in  the  urethra  is  almost  the  sole 
cause  of  retention  of  urine.  When  called,  there- 
fore, to  a child  suffering  from  this  condition,  we 
should  always  at  once  suspect  calculus  as  being  the 
cause,  and  examine  the  urethra  from  the  peringeum 
or  rectum,  and  by  the  introduction  of  a sound. 

Treatment. — The  treatment  of  urethral  calculus 
will  vary  in  the  adult  and  in  the  child.  In  the 
adult,  urethral  calculi  may  be  removed  by  extrac- 
tion, incision,  or  lithotrity.  When  situated  towards 
the  anterior  part  of  the  canal,  a urethral  calculus 
may  frequently  be  extracted  by  quietly  working  the 
stone  forwards  between  the  finger  and  thumb,  the 
patient  being  under  chloroform.  Should  this  plan 
not  succeed,  it  may  be  removed  by  passing  a long 
and  very  narrow-bladed  pair  of  forceps  down  to 
it,  by  which  it  is  seized  and  di’awn  fonvards  ; occasionally,  when  it  has 
reached  the  navicular  fossa,  it  will  not  pass  through  the  urethral  orifice 
unless  this  be  enlarged  by  incision  with  a probe-pointed  bistouiy.  If 
the  calculus  be  too  large  to  be  extracted  in  this  way,  and  appear  to 
be  firmly  fixed,  an  incision  may  be  made  down  upon  it,  through  the 
urethra,  by  which  it  may  be  removed.  It  is  a good  rule  not  to  make 
this  incision  in  any  part  of  the  m’ethra  anterior  to  the  scrotum  ; for,  in 
consequence  of  the  coverings  of  the  penile  portion  of  the  urethra  being  very 
thin,  the  aperture  will  probably  not  close,  but  a fistulous  opening  will  be  left. 
When  the  stone  is  situated  in  the  scrotal  portion  of  the  urethra,  there  would 
be  some  risk  of  abscess  and  of  uruiary  infiltration  if  the  incision  were  made 
through  the  lax  tissues  of  the  scrotum.  Hence  it  is  better,  if  possible,  to  push 
the  stone  back  towards  the  membranous  portion  of  the  canal,  to  cut  down  upon 
it,  and  extract  it  through  the  perinaeum  by  an  incision  in  the  mesial  line.  This 
operation  may  readily  be  done  by  passing  a staff,  grooved  along  its  convexity, 
or  an  ordinary  director,  as  far  as  the  calculus,  and  making  an  incision  u]>on 
the  end  of  it,  so  as  to  lay  open  the  urethra  ; the  staff  is  then  removed,  and 
the  calculus  extracted  by  means  of  a slender  pair  of  forceps.  A catheter 
should  next  be  passed  into  the  bladder,  and  retained  there  for  a few  days,  in 
order  to  lessen  the  tendency  to  the  formation  of  urinary  fistula.  Should  it  not 
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• l)C  thought  lulvisable  to  cut  the  patient,  the  stone  may  be  pushed  back  into  tlie 
bladder,  and  tlien  crushed  by  a lithotrite. 

I I It  may  happen  that  the  calculus,  impacted  in  the  urethra,  is  only  one  of 
Iji-several  ; othei*s  being  lodged  in  the  bladder.  In  order  to  ascertain  this,  the 
|'8urgeon  should,  after  removing  the  calculus  for  'which  the  operation  has  been 

performed,  pass  a sound  into  the  bladder,  so  as  to  ascertain  whether  any  other 
concretions  exist  in  that  organ  ; and  if  so,  they  should  at  once  be  remeved  by 
the  median  operation  of  lithotomy,  the  incision  of  the  membranous  portion 
of  the  urethra  being  extended  backwards  to  the  jirostate.  I once  saw  Liston 
extract  two  vesical  calculi,  after  having  removed  one  that  had  blocked  up  the 
urethra,  by  converting  the  perineal  incision  into  that  of  lateral  lithotomy. 
Impaction  of  a Calculus  in  the  Urethra  of  a Boy  may  lead  to  veiy 
I'Serious  consequences.  In  the  majority  of  instances  it  occasions  more  or  less 
I .complete  retention  of  urine,  which  requires  relief.  This  may  be  given  in  one 
L of  two  ways.  1.  If  the  stone  be  near  the  urethral  orifice,  it  may  be  extracted, 
I and,  2,  if  situated  more  deeply,  it  may  be  pushed  back  to  the  perinmum — 
I there  fixed  by  the  finger,  ancicut  down  upon  in  the  mesial  line.  It  should 
never  be  pushed  back  into  the  bladder,  as  such  an  act  would  render 
lithotomy  necessary. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  serious  conse- 
quences  may  ensue.  If  it  completely  obstructs  the  canal,  the  membranous 
part  of  the  urethra  may  give  way  during  the  violent  efforts  at  micturition  and 
extravasation  of  urine  will  take  place.  In  other  cases,  if  it  be  irregular  in 
shape,  a small  quantity  of  water  may  pass.  Under  these  circumstances  there  is 
intense  imtability  of  the  bladder,  the  urine  passing  with  much  pain  every  few 
minutes,  or  constant  dribbling  may  set  in.  The  distended  bladder  can  be 
^recognized  above  the  pubes.  Some  purulent  discharge  will  be  observed  about 
t che  meatus,  and  there  '\\’ill  be  some  hard  ill-defined  swelling  in  the  perinseum, 
A -with  much  tenderness  in  this  region.  The  presence  of  the  stone  may  at  last 
ft  > cause  ulceration  of  the  urethra  with  the  formation  of  urinary  abscess  in  the 
['perinmum,  followed  perhaps  by  extravasation  of  urine  into  the  scrotum  and  its 
liffusion  beneath  the  superficial  fascia  in  the  usual  direction,  with  the  ordi- 
nary disastrous  results  of  infiammatiou  and  sloughing.  On  passing  a sound, 
no  stone  probably  will  be  found,  as  this  has  escaped  from  the  urethra,  and  is 
lying  in  a pouch  in  some  part  of  the  perineum,  and  in  the  midst  of  broken- 
lown  areolar  tissue  and  pus  ; into  this  cavity  the  sound  will  readily  pass. 

The  Treatment  in  these  cases  is  simple.  It  consists  of  introducing  a grooved 
staff,  placing  the  boy  in  the  lithotomy  position,  and  then  freely  incising  the 
mesial  line  of  the  perinaeum,  so  as  to  open  up  the  urinary  abscess  ; in  this  the 
stone  may  be  found,  or  it  may  be  so  enveloped  in  the  sloughy  tissues  as  to 
escape  detection  ; perhaps  it  will  escape  through  the  wound  in  a fe-u'  days,  and 
l)e  found  lying  on  the  bed.  Should  there  be  much  hemorrhage  a catheter 
may  be  tied  in  and  the  wound  plugged  -with  salicylic  or  iodoform-wool 
^secured  by  a T-bandagc.  If  extravasation  of  urine  have  occurred,  free 
incisions  must  be  made  in  the  usual  way,  and  the  child  be  put  upon  a stimu- 
lating diet. 


f 


PROSTATIC  CALCUIiUS. 


Prostatic  calculus  differs  from  all  other  urinary  concretions  in  situation  and 
composition,  being  formed  in  the  ducts  of  the  prostate  gland,  and  composed 
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principally  of  phospluitc  of  lime  and  some  animal  matter;  usually  about  85  per 
cent,  of  the  phosphate,  to  15  of  the  organic  ingredients.  The  concretion 
is  said  to  consist  sometimes  of  carbonate  of  lime  (p.  13B5).  It  generally  occurs 
in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects.  From 
a lad  of  nineteen,  wdiom  I cut  for  vesical  calculus,  I extracted  two  jjrostutic 
concretions. 

Characters. — Prostatic  calculus  is  usually  of  a grey  or  ashy  colour,  some- 
what triangular  in  outline,  smooth  and  polished  (Fig.  505),  having  facets, 
being  very  hard,  and  seldom  much  larger  than  a cherry  or  plumstone ; though 
it  may  occasionally  attain  a considerable  bulk,  having  been  met  with  as  large 
as  a hen’s  egg,  and  then  presenting  a branched  or  irregular  appearance. 
Though  usually  but  one  or  two  exist,  which  arc  sometimes  deposited  in  a kind 
■of  cyst  in  the  organ,  as  many  as  thirty  or  forty  have  been  met  with,  the 
ducts  being  filled,  and  its  whole  tissue  being  studded  with  them. 

Symptoms. — Calculus  in  the  prostate  gives  rise  to  a sense  of  weight,  pain, 
and  irritation  in  the  perinseum,  sometimes  to  retention  of  urine,  and,  in  fact, 
to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate ; it  often  occasions 
a tolerably  free  discharge  of  mucus  in  the  urine.  On  introducing  a sound,  this 
passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a 
distinct  grate  or  click  before  its  beak  enters  the  bladder.  This 
is  increased  by  the  finger  in  the  rectum  pushing  the  organ  up, 
and  thus  bringing  the  stone  into  more  direct  contact  with  the 
sound.  In  some  instances  the  calculus  is  deeply  imbedded  in 


, the  prostate,  and  cannot  be  touched  by  the  sound.  In  these 

Fig  005 Prostatic  ^ 

’ ‘calculus.  cases  the  stone  may  usually  be  felt  through  the  rectum. 


If 


there  be  many  small  calculi  in  a sacculus  in  the  prostate,  they 
may  be  felt  by  introducing  the  finger  into  the  rectum,  when  a peculiar 
■crackling  or  grating  sensation  may  be  experienced  by  the  rubbing  together  of 
the  calculi,  something  like  that  produced  by  beads  in  a bag. 

Treatment. — The  treatment  of  prostatic  calculus  will  depend  upon  the 
•situation,  size,  and  number  of  the  concretions.  When  they  are  large,  single, 
or  at  most  two  or  three  in  number,  readily  struck  with  the  sound,  and  situated 
■on  the  uretln'al  surface  of  the  organ,  the  ordinary  median  operation  may  advan- 
tageously be  performed,  and  the  calculus  removed  with  a scoop  or  forceps.  If 
the  calculi  be  small  and  very  numerous,  not  to  be  felt  with  the  sound,  but  only 
through  the  rectum,  it  will  be  wiser  not  to  have  recourse  to  operation,  which 
•could  not  remove  the  whole  of  the  concretions.  In  such  circumstances,  a 
palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the  prostate, 
and  the  use  of  the  catheter  to  relieve  retention,  is  the  only  course  to  pui-sue. 
When  prostatic  and  vesical  calculi  occur  together,  the  same  operation  will  rid 
the  patient  of  both  forms  of  the  disease.  (For  foreign  bodies  in  bladder,  vide 
Vol.  I.,  p.  G51.) 


I ,■! 

; / 


CALCULUS  IN  THE  FEMALE. 

Stone  is  of  rare  occurrence  in  women  ; in  London,  certainly,  it  is  not  often 
met  with.  Thus,  South  states  that,  during  a period  of  twenty-three  years, 
144  males  were  operated  on  for  stone  at  St.  Thomas’s  Hospital,  and  only 
2 females.  In  some  districts,  how'ever,  stone  would  appear  to  be  more  common 
in  women  than  this.  Thus,  according  to  Crosse,  at  the  Norwich  Hospital,  the 
proportion  has  been  about  1 woman  to  19  men.  Civiale  states,  as  the  result  of 
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lis  researclies,  that  in  the  North  of  Italy,  the  proportion  is  1 to  18  ; and  in 
i?rance,  about  1 to  22.  At  the  Univei’sity  College  lTos])ital  we  had  not  had 
i case  of  stone  in  the  female  for  many  years  until  1800,  when  three  came 
nnder  my  care  in  the  course  of  a few  months:  and  since  that  period  many 
nave  occurred. 

Vesical  calculi  in  the  female  arc  often  nothing  more  than  phosphatic  incrus- 
cations  deposited  around  some  foreign  body  that  has,  either  accidentally  or 
‘rom  depraved  motives,  been  passed  up  the  urethra  and  has  been  dropped  into 
he  bladder.  In  this  way  hair-pins,  pieces  of  bougie,  of  catheter,  or  of 
oencil,  will  often  be  found  to  form  the  starting  point  and  the  nucleus  of  the 
.‘oncretion. 

Symptoms. — The  symptoms  of  stone  in  the  female  closely  resemble  those 
:hat  occur  in  the  male,  and  its  presence  may  usually  be  easily  detected  by 
means  of  a short  and  nearly  straight  sound,  or  a female  catheter.  It  is  often 
' * Emulated  very  closely  by  the  in-itation  occasioned  by  a vascular  urethral 
,umour,  or  by  an  irritable  bladder  ; but  exploration  of  the  viscus  will  always 
,„:letermine  the  diagnosis.  The  larger  calculi  can  be  felt  from  the  vagina  if  firm 
(i|  )Dressure  be  made  at  the  same  time  above  the  pubes. 

Large  calculi  may  be  met  with  in  very  young  female  children.  I have 


removed  a uric  acid  calculus  incrusted  with  phosphates,  measuring  inch 


: n length  by  f inch  in  breadth,  from  a little  girl  four  years  old.  The  stone 
vas  removed  unbroken,  by  gradual  dilatation  of  the  urethra. 

In  the  adult  they  may  attain  a very  large  size.  I have  extracted  one  from 
u young  woman  measuring  8 inches  in  its  long,  and  G inches  in  its  short 
nTcumference. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will  not 
i^nly  occasion  the  various  morbid  conditions  in  the  urinary  organs  that  have 
iDeen  described  as  following  the  long-continued  presence  of  stone  in  the  male, 
)Dut  will  give  rise  to  diseased  states  peculiar  to  the  female.  Thus  the  stone 
may  be  spontaneously  discharged  through  the  urethra  ; if  of  small  size,  with- 
l>:)ut  any  bad  results  following  ; but  if  large,  by  a process  of  ulceration,  in 
■onsequence  of  which  permanent  incontinence  of  urine  will  remain : or  it  may 
■dough  through  into  the  vagina : or  lastly,  it  may  offer  a serious  obstacle  during 
parturition  to  the  descent  of  the  foetal  head,  when,  if  it  cannot  be  pushed 
wside  to  be  dealt  with  afterwards,  it  must  be  cut  out,  or  craniotomy  be  per- 
formed. 

Removal. — A stone  may  be  extracted  from  the  female  bladder  by  one  of 
three  methods:  1,  by  Lithectasy,  through  a dilated  urethra;  2,  by  Lithotomy; 
. b by  Lithotrity.  These  different  operations  cannot  be  employed  iiidiscrimi- 

I““iaately,  but  each  one  is  more  especially  adapted  to  certain  kinds  of  calculus. 

1.  Lithectasy  may  be  performed  in  two  ways — either  by  simply  Dilating 
the  Urethra,  or  else  by  Incising  the  3Iucous  Membrane  at  the  same  time  that 
“the  canal  is  being  expanded. 

a.  Simple  Dilatation  of  the  urethra  may  be  effected  quickly  by  the  intro- 
lluction  of  a three-bladcd  dilator,  which  is  rapidly  screwed  up.  In  tliis  way, 
rn  a few  minutes  the  canal  may  be  easily  dilated  sutficiently  to  allow  the 
ntroduction  of  a pair  of  forceps,  and  the  extraction  of  a calculus  of  moderate 
‘ iize.  Home  Hurgeons  prefer  a slow  process  of  dilatation,  contiuucd  through 
nany  hours,  by  means  of  a sponge-tent;  but  this  appears  to  me  to  possess  no 
advantage  over  the  more  rapid  expansion,  and  has  the  very  decided  disadvan- 
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tag-c  of  prolonging  the  patient’s  sufferings.  In  tlie  aljsence  of  a proper  urethral 
dilator,  it  is  always  easy  to  dilate  the  canal  by  means  of  the  finger.  With  this 
view  a director  is  first  passed,  and  along  this  the  Surgeon  gradually  insinuates 
the  tip  of  his  finger,  and  then  soon  succeeds  in  expanding  the  uretlu-a  suffi- 
ciently for  all  ordinary  purposes. 

1).  Dilatation  may  be  employed  conjointly  with  incision,  in  order  to 
prevent  injurious  stretching  of  the  urethra,  and  consequent  laceration  of  its 
mucous  membrane.  The  incision  should  be  made  after  the  urethra  has  been 
dilated  to  some  extent,  a probe-pointed  bistoury  being  introduced  by  the  side 
of  the  canal,  and  the  mucous  membrane  divided.  Brodie  made  an  incisioii 
directly  upwards  : Liston  downwards  and  outwards  on  each  side — on  the 
whole,  I think,  the  best  direction  for  the  incisions,  as  more  space  may  thus  be 
obtained. 

By  dilatation,  either  alone  or  with  incision  of  the  mucous  membrane,  small 
stones  may  readily  be  extracted ; and  those  calculi  that  are  formed  by  the  phos- 
phatic  incrustation  of  foreign  bodies,  may  be  removed  in  this  way.  I have  thus 
extracted,  by  dilatation,  a full-sized  gum-elastic  bougie  from  the  bladder  of 
a young  woman.  In  the  removal  of  moderate-sized  calculi,  however,  the 
great  objection  to  this  operation  is  the  liability  to  incontinence  of  urine 
resulting  from  it.  It  is  difficult  to  say  to  what  extent  the  urethra  may  be 
dilated  without  incontinence  resulting ; this  must  necessarily  vary  in  different 
individuals.  It  certainly  can  be  expanded  sufficiently  to  allow  the  introduc- 
tion of  the  index-finger,  and  the  extraction  of  a stone  eight  or  ten  lines  in 
diameter,  without  any  evil  resulting.  The  incontinence  of  urine  that  may 
be  left  after  the  removal  of  larger  calculi  than  this  may  not  be  by  any  means 
complete  ; but  a weakened  state  of  the  sphincter  of  the  bladder  results, 
so  that  the  patient  cannot  hold  her  urine  for  more  than  an  hour  or  two  at  the 
most. 

2.  Lithotomy  in  the  female  may  be  performed  in  .a  variety  of  ways.  There 
are,  however,  only  three  modes  of  practising  this  operation  that  appear  to 
me  to  deserve  serious  attention ; viz.,  the  Sujprapubic,  the  Urethral,  and  the 
Vaginal. 

The  Suprapubic  or  high  operation  in  women  differs  in  no  very  material 
respect  from  the  same  procedure  in  men ; except  that  it  requires  additional 
care  in  consequence  of  the  difficulty  there  is  in  causing  the  female  bladder  to 
retain  enough  urine  or  water  to  make  the  viscus  rise  sufficiently  above  the 
pubes.  The  extraction  of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp 
of  the  forceps  by  being  pushed  up  from  the  vagina. 

Urethral  Lithotomy  is  a very  simple  and  efficient  operation.  It  consists 
in  placing  the  patient  in  the  lithotomy  position,  and  tying  her  up.  A grooved 
staff  is  then  introduced  into  the  bladder,  and  a sharp-pointed  bistoury,  guided 
by  it,  is  pushed  through  the  floor  of  the  urethra,  about  an  inch  and  a half 
from  the  meatus,  the  canal  being  divided  directly  downwards.  The  forceps 
may  then  be  readily  canded  into  the  bladder,  and  a calculus  of  good  size 
removed.  After  the  bladder  has  been  cleared,  a full-sized  catheter  should  be 
introduced,  and  left  in  the  bladder,  and  the  cut  edges  of  the  urethra  brought 
together  over  it  by  two  or  three  points  of  silver  suture. 

Vaginal  Lithotomy  is  an  operation  easy  of  performance.  It  may  i)e 
practised  by  passing  a straight  grooved  staff'  into  the  bladder,  pressing  the  end 
well  down  against  the  anterior  wall  of  the  vagina,  and  fixing  it  there  with  the 
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ft  index  finger.  .A  scalpel  is  then  ])iished  through  the  anterior  wall  of  the 
[ igina  and  inferior  fundus  of  the  bladder  into  the  groove  in  the  staff,  which  is 
ade  to  enter  just  behind  the  urethra,  and  is  then  run  backwards  for  about 
ff|r  inch  ; through  the  aperture  thus  made  the  forceps  is  passed,  and  the  stone 
,ktracted.  The  incision  into  the  bladder  through  the  anterior  vaginal  wall 
.ould  be  brought  together  by  metallic  sutures,  as  in  ordinary  operations  for 
-:sico-vaginal  fistula,  and  may  thus  be  successfully  closed,  as  has  been  done 
^ J.  Lane,  Aveling,  and  others. 

On  Comparison  of  these  three  operations,  urethral  lithotomu  is  certainly 
e easiest,  the  least  severe  at  the  time  of  its  performance,  and  the  least  likely 
be  attended  by  after  evil  consequences.  It  is  quite  sufficient  for  the  cxtrac- 
jii  of  all  ordinary  calculi.  The  only  possible  evil  that  may  result  from  it 
' the  want  of  union  of  the  incision.  But  should  this  happen,  a plastic 
HDcedure  at  a subsequent  period  can  easily  remedy  the  defect  that  would  thus 
left. 

;Both  the  high  and  the  vaginal  operations  are  easy  of  performance.  In  the 
lib  operation,  there  would,  Avith  care,  be  but  little  risk  of  injuring  the  peri- 
'leiim  ; and  the  chance  of  urinary  infiltration,  Avliich  is  a serious  objection  in 
l'3  male,  may  be  prevented  in  the  female  by  the  introduction  of  a siphon 
tbheter  into  the  urethra.  The  vaginal  operation,  though  easier  of  perform- 
cce,  is  open  to  the  objection  of  possibly  leaving  a permanent  urinary  fistula. 

I however,  the  lips  of  the  incision  have  not  been  bruised  by  the  forceps,  or  in 
3 extraction  of  the  stone,  and  be  immediately  brought  together  by  metallic 
i:ures,  the  risk  of  a fistula  is,  after  all,  not  great.  Yaginal  lithotomy  may,  in 
ne  cases,  be  the  only  alternative.  I extracted,  by  this  operation,  a calculus 
'asuring  eight  inches  by  six  in  circumference,  from  the  bladder  of  a woman 
(enty-three  yeai-s  of  age,  who  had  suffered  from  symptoms  of  stone  from 
Lldhood.  The  stone  by  its  size  offered  so  serious  an  obstacle  to  the  descent 
■the  foetal  head  dunng  parturitition,  that  craniotomy  had  been  rendered 
:-.:essary ; the  anterior  vaginal  wall  had  been  a good  deal  bruised,  and  I feared 
r'.t  sloughing  of  it  miglit  take  place  ; hence  I extracted  the  stone  by  the 
;(inal  method. 

I Ijithotomy  is  not  so  dangerous  an  operation  in  the  female  as  in  the  male : 
death  occasionally  occui’s,  especially  in  feeble  children,  from  cystitis  and 
i-itonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tedious 
I difficult,  the  bladder  being  much  manipulated. 

b Lithotrity  in  the  female  requires  to  be  practised  on  the  same  principles 
in  the  male.  The  details  of  the  operation  differ,  however,  in  some  important 
fticulars.  The  chief  obstacle  in  the  jierformance  of  the  operation  in  the 
lale,  consists  in  the  difficulty  Avith  Avhich  the  bladder  retains  urine  or  Avater 
t is  injected  into  it.  In  consequence  of  this  there  is  not  only  great  difficulty 
seizing  the  stone,  the  bladder  collapsing  and  falling  into  folds  around  it,  but 
) danger  of  injuring  the  mucous  membrane  Avith  the  lithotrite.  In  order 
■-lause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  must 
well  tilted  iij),  and  the  urethra  compressed  against  the  lithotrite.  It  is  Avell 
to  dilate  the  uretlira  before  the  introduction  of  the  instrument,  as  the 
ontinence  is  thereby  increased. 

The  ordinaiy  male  lithotrite  is  not  a very  convenient  instrument  to  use  in 
female  bladder,  the  handle  being  aAvkwardly  long.  This  is  especially  the 
" Hence  I have  found  it  com’cnicnt  to  have  a shortew 


e in  female  children. 
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instriiiucnfc  constrnctod,  Avith  Avhich  it  is  far  more  easy  to  manipulate  in  the 
female  bladder.  If  urine  or  Avater  cannot  be  retained,  the  calculus  maA'  mom 
safely  be  seized  and  crushed  by  means  of  a small  'and  strong-bladed  pair  of 
lithotomy-forceps  : or,  if  the  stone  be  large,  by  a crushing  instrument,  inade 
of  the  shape  of  that  depicted  in  Fig.  DOd.  In  performing  lithotrity  in  the 

female  it  is  not  necessary  to  ])ulverize  the 
calculus,  but  merely  to  break  it  up  into 
fragments  of  such  a size  as  to  admit  of 
easy  extraction  through  the  iirethi'a. 

After  the  stone  has  been  bi'okeu  up, 
the  urethra  (unless  this  lias  previouslv 
been  done)  may  be  dilated  by  means  of 
the  three-bladed  instrument  to  a mode- 
rate degree,  the  larger  fragments  removed 
by  means  of  a pair  of  slender  forceps, 
and  the  detritus  and  smaller  fragments 
cleared  out  of  the  bladder  by  repeated 
injections  of  tepid  AA'ater,  or  liy  an  CA'acii- 
ator,  such  as  is  used  in  the  male.  The 
Avhole  of  the  fragments  and  detritus 
should  be  removed  at  one  sitting.  The 
shortness  and  Avide  capacity  of  the  female 
urethra  Avill  readily  alloAv  the  escape  ot 
any  detritus  that  may  unavoidably  be 
lefL 

For  all  calculi  in  the  female  bladder, 
except  those  of  the  very  largest  size, 
this  operation  is  the  most  applicable.  I 
liaA'e  ill  this  fray  crushed  and  extracted 
at  one  sitting,  fi-om  the  bladder  of  a 
lady  about  50  years  of  age,  a phosphatic 
calculus  fully  as  large  as  a hen’s  egg.  By 
this  operation  the  stone  may  be  removed 
piecemeal  and  at  once,Avithout  the  necessity 
of  dilating  the  urethra  to  such  a degree  as  to  incur  the  risk  of  incontinence  of 
urine  resulting.  Lithotrity  may  be  had  recourse  to  at  all  ages,  in  the  very  young 
as  Avell  as  the  old.  I have  crushed  and  successfully  removed  a large  calculus 
from  a child  three  and  a half  years  of  age,  the  youngest  patient  on  Avliom 
I have  operated  by  this  method.  Although  the  uretlua  of  so  young  a 
female  child  cannot,  Avithout  danger  of  incontinence,  be  much  dilated,  yet  it 
may  safely  and  easily  be  enlarged  sufficiently  to  admit  a moderate-sized 
lithotrite. 


Fig.  itOO. — Cmslier  for  large  Calculus  iii 
Female  Bladder. 
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DISEASES  OP  THE  BLADDER. 


CONGENITAL  MALFORMATION, 

« 

I  Extroversion  of  the  Bladui-ir,  cousistiiig  in  an  absence  of  the  anterior 
ivall  of  the  organ,  witli  deficiency  in  the  corresponding  part  of  the  abdominal 
I oarietes,  is  occasionally  met  with  as  a congenital  malformation.  It  may  occur 
$ 11  either  sex,  but  is  most  common  in  males. 

I Tills  condition  essentially  consists  in  an  arrest  of  development,  in  consequence 
f >i'f  which  the  anterior  part  of  the  pelvic  girdle  is  deficient,  the  bodies  of  the 
it  oubic  bones  being  imperfectly  developed  and  the  symphysis  being  absent.  The 
eecti  muscles  separate  at  their  lower  part,  and  pass  obliquely  outwards  to  be 
^ ’iiserted  into  the  lateral  abutments  of  the  pubic  bones.  A triangular  space  is 
t :hus  left,  which  is  filled  up  by  the  posterior  wall  of  the  bladder,  which  is  con- 
f inuous  with  the  common  integuments,  the  anterior  wall  being  absent,  and 
..he  interior  of  the  bladder  exposed.  The  cleft  commonly  extends  up  to  the 
j.pot  at  which  the  umbilical  cord  enters,  so  that  the  umbilicus  is  wanting.  The 
4 ttenis  is  cleft  along  its  dorsal  aspect,  exposing  the  floor  of  the  urethra,  forming 
;he  condition  known  as  epispadias.  The  posterior  wall  of  the  bladder,  being 
I iiiushed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms  a 
h ' ounded  tumour  about  the  size  of  a small  orange  just  above  the  pubes.  The 
; mrface  of  this  tumour  is  red,  vascular,  and  papillated,  evidently  composed  of 
^ laucous  membrane  ; at  its  lower  part  the  orifices  of  the  lU’eters  will  be 
I wen  discharging  urine  in  drops  or  in  a stream.  For  a full  description  of  the 
1 mechanism  of  the  passage  of  the  urine  in  this  malformation,  I would  refer 
4 10  a case  which  fell  under  my  notice,  and  in  which  I made  a number  of 
^ .'xperiments  on  the  rapidity  of  the  passage  of  foreign  matters  through  the 

1 iidneys,  reported  in  the  Medical  Gazette  of  1845. 

2 This  malformation  is  of  the  most  distressing  kind.  The  odour  constantly 

f..xhaled  from  the  patient  by  the  dribbling  and  decomposition  of  the  urine  is  a 
ource  of  annovance  to  himself  and  of  disgust  to  others.  In  order  to  render  his 
< presence  at  all  tolerable  to  others,  this  dribbling  must  be  prevented  by  some 
• mechanical  contrivance.  With  this  view  the  patient  should  wear  a properly 
^ constructed  instrument  to  receive  and  collect  the  urine,  consisting  of  a hollow 
aield  strapped  over  the  part,  communicating  by  means  of  a tube  with  an 
: ndia-rubber  bottle,  which  may  be  attached  along  the  inside  of  the  thigh. 

Treatment. — Epto  a comparatively  recent  period  thiscondition  was  considered 
icurable.  Of  late  years,  however,  operations  have  been  devised  and  practised 
! c'ith  the  view  of  covering  in  the  exposed  bladder,  forming  an  anterior  Avail  to 
‘be  viscus,  and  restoring  the  urinary  canal  ; so  as  to  jirotcct  the  tender  extro- 
XTted  surface  of  the  bhulder,  to  prevent  the  pain  and  irritation  arising  from 
ontact  of  the  clothes  Avith  it,  and,  by  giving  a proper  conduit  to  the  urine,  to 
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wliicb  ail  apparatus  can  be  apjilied,  to  save  the  patient  all  the  aimoyance  of 
constant  dribblin.u'. 

The  first  operation  for  the  remedy  of  this  malfdrination  that  was  suceess- 
fully  performed  was  done,  in  1850,  by  Ayres  of  New  York,  in  the  case  of  a 
young-  woman  28  years  of  age.  fie,  consequently,  has  the  merit  of  haviiur 
been  the  pioneer  in  this  branch  of  Snrg-ery,  Ife  was  followed  by  Ihmcoast  of 
Pliiladclphia,  and  subsequently  by  Holmes  and  Wood  of  London. 

Ayres’  Operation. — The  operation  pi-actised  by  Ayres  comprised  two  steps. 
The  first  consisted  in  dissecting  down  a long  flap  of  integument  and  of  super- 
ficial fascia  from  the  anterior  wall  of  the  abdomen  aliove  the  bladder,  and 
turning  this  down  so  that  the  cuticular  surface  was  innermost  and  lay  over 
the  exposed  bladder  as  far  as  its  inferior  border.  Lateral  union  Avas  then 
secured  in  this  position,  but  the  lower  part  of  the  flap  Avas  left  open,  so  as  to 
allow  a free  exit  for  the  urine.  In  this  Avay  the  bladder  Avas  covered  in  com- 
pletely by  a skin  flap,  haAung  its  cuticular  surface  underneath,  and  conse- 
(juently  next  to  the  exposed  vesical  mucous  membrane.  The  integuments  of 
the  abdomen  were  noAV  sufficiently  separated  from  their  areolar  connectioiig 
Avith  the  muscles  beneath,  on  each  side  of  the  reversed  flap,  to  admit  of  their 
sliding  forwards,  and  being  united  by  sutures  along  the  mesial  line,  so  as  com- 
pletely to  cover  in  the  exposed  raAv  surface  of  the  flap.  Iii  this  way  the 
bladder  Avas  overlaid  by  integumental  structures,  which  readily  united  along 
the  mesial  line  ; and  Avere  the  patient  a male,  little  more  would  require  to  Iac 
done  than  to  dissect  up  the  integumental  structures  beloAv  this  flap,  and  so  to 
close  in  the  epispadias  and  form  an  anterior  Avail  to  the  urethra.  In  Ayres’s 
case,  as  the  patient  Avas  a female,  the  second  step  of  the  operation,  which  was 
practised  after  a lapse  of  three  weeks),  consisted  in  fashioning  a covering  for 
the  vuHa,  by  dissecting  up  the  integuments  covering  the  peMc  hones  on  each 
side,  and  uniting  them  to  one  another  on  the  mesial  line  and  to  the  loAver  part 
of  the  rcA^ersed  flap. 

The  principle  of  the  operations  adopted  by  Pancoast,  Holmes,  and  Wood,  is 
essentially  the  same  as  that  practised  by  Ayres — auz.,  that  of  raising  integu- 
mental flaps  from  the  abdominal  Avail,  and  coA^ering  in  the  bladder  by  turning 
the  cuticular  surface  of  these  flaps  toAvards  it.  But  the  details  of  the  operations 
differ  chiefly  in  this,  that  the  flaps  have  been  taken  from  the  groins  and  lateral 
aspects  of  the  abdominal  AvaU,  with  their  bases  downwards,  so  that  they  might 
be  nourished  by  the  superficial  branches  of  the  common  femoral  artery. 

Wood’s  Operation.— A flap  composed  of  the  skin  and  areolar  tissue  of  the 
abdominal  walls  above  the  extroverted  bladder  is  first  dissected  up.  This  flap 
is  someAvhat  square  in  shape,  and  its  base  should  correspond  in  Avidth  Avith  the 
exposed  mucous  membrane  of  the  bladder.  Its  length  should  be  sufficient  to 
coAnr  the  Avholc  of  the  exposed  mucous  membrane.  This  flap  is  turned  doAvn 
with  its  skin-surface  toAvards  the  bladder.  Then  a “ pyriform  flap,”  the  base 
of  Avhich  is  about  equal  in  Avidtli  to  the  length  of  the  umbilical  flap,  is  dis- 
sected up  from  each  groin,  the  base  of  the  flap  being  “ directed  toAvards  the 
scrotum  and  thigh  ” (Fig.  DOT).  These  tAA'O  flaps  are  brought  together  so  as  to 
meet  in  the  median  line,  and  to  coA^er  in  the  umbilical  flap,  the  raAv  surfaces 
of  the  two  groin-flaps  being  iu  contact  Avith  the  raAV  surface  of  the  rcvei-sed 
umbilical  flap.  The  flaps  are  then  secured  in  ])Osition  l)y  hare-lip  pins,  each 
pin  passed  so  as  to  transfix  both  the  groin-flap.s  and  a fold  of  the  umbilical 
flap  beneath,  holding  the  three  firmly  together  (Fig.  OO.s).  Xo  sutures  arc 
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; I ’oquiretl  in  the  flaps.  The  etl<>;es  of  the  wounds  left  in  the  places  Ifoin  which 
|',he  flaps  have  been  raised  are  then  brought  together  l)y  hare-lip  ])ins  and  wire. 
; aitures  (Fig.  1)08),  and  broad  strips  of  plaster  placed  across  so  as  to  support 
|;,he  parts  and  to  remove  as  lar  as  possible  any  tension  from  the  flaps,  l-he 
yoatient  must  be  kept  in  bed  in  a sitting  posture,  with  the  knees  drawn  up. 

■ Tf  the  operation  be  successful,  all  the  pins  and  sutures  may  be  removed  by 


•’ig.  907. — Wood’s  Operation  for  Extroverted 
Bladder.  Outline  of  Incisions. 


Fig.  90S. — Wood’s  Operation ; Flaps  applied. 


Fig.  900 


Fig.  910. 


Wood’s  Operation  by  Lateral  Reversed  Flaps. 
(After  Wood). 


labout  the  sixth  or  eighth  day,  and  cicatrization  will  probably  be  complete 
before  the  end  of  a month  ; the  exposed  surface  of  the  bladder  being  com- 
pletely covered  in,  leaving  only  a small  opening  about  the  root  of  the  Assured 
•it  pen  is,  to  which  an  apparatus  may  be  readily  adapted  to  catch  the  urine.  If 
tthe  umbilical  flap  be  not  of  sufficient  length,  very  troublesome  flstulai  arc  apt 
to  be  left  at  its  angles,  requiring  further  plastic  operations  for  their  cure. 
Experience  has  shown  that,  if  the  operation  be  left  at  this  stage,  the  benefit  is 
! not  permanent.  'I'he  contraction  of  the  cicatrices,  and  the  constant  tendency 
to  protnision  of  the  mucous  membrane  of  the  bladder  from  beneath  the  new 
covering  at  the  opening  left  at  the  root  of  the  penis  (Fig.  1)08),  lead  to  a gradual 
increase  in  the  size  of  the  opening  and  a partial  return  of  the  symptoms.  To 
prevent  this,  the  fissured  penis  may  be  covered  in  by  the  following  method.  The 
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whole  front  of  the  scrotum,  including'  the  dartos,  is  raised  so  as  to  form  a hi-idgc 
of  skin  connected  with  the  groin  at  each  side.  This  is  lifted  over  the  penis,  and 
placed  upon  a raw  surface  prepared  by  turning  down  a collar  or  flap  from  the  lower 
arched  border  of  the  new  bladder-covering  and  from  the  sides  of  the  urethrii 
and  penis  as  far  forwards  as  the  glans.  A continuous  wire  suture  is  applied  to 
keep  the  flaps  in  place  ; and  the  transplanted  scrotal  stmetures  are  united 
to  the  border  of  the  bladder-covering  by  a line  of  interrui)ted  sutures. 
T'he  scrotal  wound  is  readily  closed  by  some  wire  sutures.  By  this  means  a 
sort  of  urethra  is  formed,  containing  the  muscular  tissue  of  the  dartos  in  its 
roof,  which  may  even  give  it  a slight  power  of  contraction,  so  as  to  enable  the 
new  bladder  to  retain  small  quantities  of  urine.  This  second  stage  of  the 
operation  is  often  somewhat  interfered  with  by  erections  of  the  penis,  d’hese 
are  best  controlled  by  ice-bags.  The  knees  should  be  kept  drawn  up  so  as  to 
relieve  tension,  especially  in  the  first  stage  of  the  operation.  After  the  cure  is 
complete,  the  patient  is  often  troubled  by  the  growth  of  hair  from  the  under 
surface  of  the  umbilical  flap,  and  the  accumulation  of  phosphates  upon  the 
hairs  and  in  the  angles  of  the  iieAv  bladder.  This  is  best  relieved  by  extracting 
the  hairs  with  a pair  of  forceps,  and  by  using  weak  acid  injections  to  remove 
the  accumulation  of  phosphates. 


CYSTITIS. 

Idiopathic  inflammation  of  the  bladder  is  of  rare  occmTence.  When  it  is 
met  with  it  is  usually  in  gouty  subjects  from  exposure  to  cold.  Acute  cystitis 
most  commonly  originates  from  traumatic  causes,  as  from  the  passage  of  in- 
struments, the  irritation  of  broken  fragments  of  calculus,  &c.  Occasionally  it 
arises  from  the  extension  of  gonorrhoea  to  the  interior  of  the  organ.  It  may 
be  caused  also  by  certain  irritant  poisons,  of  which  cantharides  is  the  most 
important.  Occasionally  it  is  directly  dependent  on  decomiiosition  of  retained 
urine,  but  more  commonly  this  aggravates  inflammation  originating  from  other 
causes. 

Acute  Cystitis.— The  Si/mptoms  of  cystitis  consist  not  only  in  local  pain 
and  weight  about  the  hypogastric  and  iliac  regions,  with  tenderness  on  pressime 
in  these  situations,  and  a good  deal  of  constitutional  irritation  ; but  in  the 
existence  of  extreme  irritability  about  the  bladder.  So  soon  as  a few  drops  of 
urine  collect,  they  excite  so  much  irritation  that  they  camiot  be  retained,  and 
are  expelled  by  a kind  of  spasmodic  or  convulsive  effort,  constituting  sirmi- 
(jurij,  often  accompanied  by  a good  deal  of  tenesmus  and  great  suffering. 
The  urine  will  be  found  to  be  high  coloured,  mixed  Avith  more  or  less  mucus 
or  ]Dus,  and  often  tinged  Avith  blood. 

Termination. — An  acute  attack  of  cystitis  usually  terminates  in  the  chronic 
form  of  the  disease,  and  thus  gradually  undergoes  resolution.  Occasionally, 
however,  it  terminates  fatally  ; and  Avhen  this  is  the  case,  the  urine  becomes 
excessively  foul,  and  death  takes  place  from  septiemmia,  suppurating  kidney, 
or  more  rarely  from  jAeritonitis.  The  temperature,  Avhich  at  flrst  may  have 
been  elevated,  gradually  sinks,  the  tongue  becomes  brown  and  diy,  the  pulse 
rapid  and  Aveak,  and  the  patient  sinks  into  a droAvsy  semi-comatose  state  before 
death.  On  examination  after  death,  the  bladder  is  found  to  contain  foul  urine 
mixed  with  mucus  ; the  mucous  membrane  is  of  an  intense  purple  cok)ur,  and 
frequently  covered  in  parts  by  an  adherent  membranous  layer  almost  like  that 
of  diphtheria.  In  other  cases  the  inflammation  has  gone  on  to  gangrene  oi 
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ihe  mucous  membrane,  collections  of  pus  may  be  Ibund  iii  the  substance  of 
ihe  wall  of  the  bladder,  and  not  uiifre([uently  the  peritoneum  is  implicated  and 
i’l^  itVuse  peritonitis  set  up.  Occasionally  the  bladder  has  been  perforated,  and 

Iitifiltration  of  urine  in  the  deej)  areolar  tissue  of  the  pelvis  may  be  met  with, 
'cry  commonly  the  mischief  has  e.xtcnded  to  the  ureters  and  kidneys. 
Treatment. — The  fii-st  step  in  the  treatment  is,  if  possible,  to  render  the 
[:  trine  less  irritatin<^  by  diluting  it  by  the  free  administration  of  barley-water 
>r  mucilaginous  drinks,  and  by  giving  liquor  potassm  or  bicarbonate  of  potash 
■ n doses  sufficient  to  neutralize  it.  The  patient  must  be  confined  to  bed,  and 
lot  fomentations  or  poultices  applied  over  the  lower  part  of  the  belly.  Long- 
•ontimied  hot  hip-baths  usually  gi\'e  great  relief.  To  these  means  may  be 
dded  the  administration  of  henbane  in  full  doses  and  morphia  suppositories. 
f'So  specific  medicines  are  of  any  use.  No  instruments  should  be  used  during 
;«.;cute  cystitis  if  they  can  possibly  be  avoided  ; but  should  the  urine  become 
bill,  an  attempt  may  bo  made  to  w'ash  out  the  bladder,  as  the  mechanical 
rritation  of  the  catheter  is  a less  evil  than  an  accumulation  of  putrid  mucus 
find  urine.  If  it  be  necessary  to  do  this,  great  gentleness  must  be  used,  the 
quantity  of  fluid  injected  being  limited  to  about  an  ounce.  The  diet  must 
^>e  carcfidly  regulated  ; no  salt  or  spiced  food  must  be  allowed.  As  a rule  a. 
■oure  milk  diet  will  be  found  the  best. 

(-'rnioxic  Cystitis. — Chronic  cystitis  is  by  far  the  most  common  morbid 
:ondition  of  the  bladder.  It  may  follow  acute  inflammation,  the  intensity  of 
he  process  gradually  subsiding,  or  it  may  from  the  first  be  chronic.  It  is  met 
vith  in  all  eases  of  stoue  in  the  bladder  after  the  disease  has  existed  for  a 
certain  time  ; in  all  old  and  tight  strictures  ; and  it  is  the  inevitable  conse- 
(uence  of  the  presence  of  decomposing  urine  in  the  cavity  of  the  bladder.  In 
• ;ome  cases  it  is  apparently  of  gouty  origin  ; but  perhaps  the  most  persistent 
brm  is  that  which  sometimes  follows  gonorrhoea,  which  may  be  acquired  in 
1 .'oiith,  and  lead  to  life-long  misery. 

Pathological  Changes. — On  examining  the  bladder  of  a patient  who  has 
IJ^mflered  from  chronic  cystitis,  the  mucous  membrane  vill  usually  be  found  to 
)c  of  a dark  grey  or  slate  colour.  As  in  most  cases  there  has  been  some 
exacerbation  of  the  condition  immediately  before  death,  dark  red  or  purple 
oatches  are  usually  seen  in  various  parts,  especially  on  the  summits  of  the 
Tigie.  Dilated  and  tortuous  veins  commonly  ramify  on  the  surface,  the 
flood  in  which  is  usually  blackened  by  the  contact  of  the  decomposing 
urine  after  death.  The  mucous  membrane  is  tougher  and  thicker  than 
j^natui-al,  and  nut  uncommonly  there  is  distinct  thickening  and  induration  of 
the  submucous  tissue.  Ulceration  of  the  mucous  membrane  is  occasionallv 
inet  with.  The  muscular  coat  of  the  bladder  is  seldom  unaltered,  as  in  the 
i Lgreat  majority  of  cases  chronic  cystitis  is  associated  with  conditions  which 
interfere  with  free  micturition.  If  the  obstruction  has  been  of  such  a kind 
that  no  amount  of  increased  force  could  have  emptied  the  bladder,  as  in  many 
fcf ''ascs  of  enlarged  prostate,  the  bladder  is  dilated,  and  its  muscular  coat  may  be 
: thinned  and  atrophied  with  an  excess  of  fibroid  tissue  between  the  muscular 
tf  elements.  In  cases  of  stricture  of  the  urethra,  and  other  obstructions  which 
<‘an  be  overcome  by  increased  force,  the  bladder  is  usually  contracted,  and  its 
muscular  wall  greatly  hyjiertrophied  and  thickened.  The  hypertrophied  lasci- 
culi  of  muscular  tissue  form  folds  or  ridges  beneath  the  mucous  membrane, 
‘ having  iiTegidar  de])ressions  between  them,  so  us  to  cause  the  interior  oj‘  the 
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Fig.  Oil. — Sat-eulus  in  tlic 
Willi  of  the  Bladder. 


bladder  to  resemble  somewhat  the  inside  of  one  of  tlieeavitiesof  the  heart,  with 
its  projeotino- colnmnm  cariiem.  The  hypertrophy  is  usually  dependent  on  the 
same  cause  that  has  j^iven  rise  to  the  chronic  inllammatiou,  hut  in  some  cases 
cystitis  alone  may  cause  the  hypertropliy.  J t would,'  then,  seem  to  he  due  to  the 
obstruction  caused  by  the  thick  ropy  mucus,  which  reijuires  g-reater  force  for 

its  expulsion  than  healthy  urine,  and  it  is  conse- 
quently only  an  indirect  effect  of  the  inflammation. 
Sacculi  arc  commonly  found  projecting  at  the  posterior 
and  lateral  parts.  These  are  of  two  kinds,  both  of 
which  are  formed  by  projections  between  the  fasciculi 
of  the  wall  of  the  bladder.  In  the  first  and  least 
common  kind,  the  muscular  as  well  as  the  mucous 
coat  is  pushed  outwards  ; in  the  second  form,  the 
mucous  coat  alone  forms  a kind  of  heniial  protrusion 
(Fig.  Dll).  Jn  the  sacculi  thus  formed,  accumulations 
of  Yarious  kinds  may  take  place  : mucus,  pus,  phosphatic  dej)Osits,  and  even 
calculous  concretions,  not  unfrequently  being  met  with  in  these  situations. 
The  urine,  mixed  with  mucus  and  pus,  retained  in  these  i^ouches,  where  it 
undergoes  decomposition,  is  the  cause  of  the  great  fetor  of  the  urine  in  such 
cases,  and  of  the  difficulty  in  cleaning  such  bladders  by  washing  them  out. 
iSometimes  ulceration  takes  place  as  a consequence  of  the  irritation  of  the  fetid 
;i  2 accumulation,  and  perforation  may  occur, 

followed  by  peritonitis  and  death.  Ulcer- 
ation of  the  mucous  membrane  and 
abscesses  in  the  submucous  tissue  are 
occasionally  met  with  in  bladders  which 
have  suffered  from  chronic  cystitis,  but 
they  are  usually  the  result  of  the  exacer- 
bation that  often  sets  in  before  death. 
The  effect  of  chronic  cystitis  in  causing 
disease  of  the  kidney  has  already  been 
described  (p.  904). 

Symjptoms. — Chronic  cystitis  gives  rise 
to  symptoms  closely  resembling  those  of 
the  acute  form  but  differing  in  degree. 
The  diseased  and  tender  bladder  is 
uuable  to  bear  more  than  a slight  degree 
of  distension  without  pain,  consequently 
there  is  a frequent  desire  to  pass  water, 
and  the  urgency  is  such  that  the 
slightest  delay  gives  rise  to  considerable  sufferiug.  This  pain  before 
micturition  is  always  one  of  the  most  prominent  symptoms.  The  fluid  is 
generally  ejected  forcibly  or  even  spasmodically,  and  in  small  quantities  at  a 
time.  Its  passage  may  be  attended  by  some  pain,  but  seldom  enough  to  be 
termed  strangury.  If  the  cystitis  is  not  complicated  by  stone  there  is  distinct 
relief  after  micturition.  The  urine  is  turbid,  always  contains  an  excess  ol 
mucus.  In  slight  cases  this  is  small  in  amount,  but  more  commonly  it  becomes 
abundant,  viscid,  and  glutinous,  requiring  some  force  and  straining  for  its 
expulsion,  forming  the  condition  known  as  Catarrh  of  the  Btaitder.  The  urine 
then,  unless  special  means  are  taken  to  prevent  it,  becomes  amnioniacal  and 


Fig.  912. — IMicroscopical  Appearances  in  Mu- 
cus of  Vesical  Catarrh.  1.  1.  Mucus.  2.  Epi- 
thelium. :i.  Pus.  4.  “ Organic  Globules,” 
met  -with  in  the  Urine. 
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jf  etui,  and  often  mixed  "witli  much  })us.  The  urine,  on  standing',  separates  into 
jf  wo  parts,  the  up])cr  being  clear,  but  the  lower  consisting  of  a thick,  \iscid, 
^limy  or  gummy  mucus,  often  semi-opaque  and  purulent  in  appearance  ; it 
ticks  tenaciously  to  tlic  bottom  of  the  pot,  and  when  poured  out  liangs  from 
lie  edge  in  long  stringy  masses.  It  often  contains  triple  ])liosphate  crystals 
I n large  numbei's.  Its  microscopic  appearances  are  represented  in 
fig.  912.  The  alkaline  condition  of  the  urine  in  vesical  catarrh  is  due  to 
he  formation  of  ammonium  carbonate  from  decomposition  of  the  urea.  The 
•ause  of  this  ehange  is  a question  of  great  importance,  as  the  irritation  of  the 
iininoniacal  urine  in  the  bladder  is  one  of  the  most  important  causes  of  tlie 
)ersistence  of  vesical  catarrh.  It  is  generally  recognized  that  it  takes 
dace  by  a process  of  fermentation,  but  the  exact  nature  of  the  ferment  has  been 
i matter  of  dispute.  All  urine  undergoing  ammoniacal  fermentation  is  found  to 
lontain  microscopic  organisms,  often  of  various  kinds.  The  most  constant  is 
i small  round  fungus  or  micrococcus,  but  with  this,  rod-shaped  organisms  or 
tacteria  showing  active  movements  are  almost  invariably  present.  These 
>rganisms  are  very  generally  regarded  as  the  actual  ferment,  and  they  are 
^supposed  to  be  cm-ried  into  the  bladder  in  most  cases  by  instruments  used  in 
die  treatment  of  the  varioigs  conditions  upon  which  the  cystitis  is  dependent, 
irhe  evidence  in  favour  of  this  view  cannot  be  fully  discussed  here,  but  it  may 
oe  briefly  stated  that  experiments  by  Lister  and  others  have  shown  that  healthy 
urine  drawn  from  the  bladder  Avith  proper  precautions  against  the  admission 
•'.(f  organisms  from  the  air,  into  vessels  Avhich  have  previously  been  heated  or 
■exposed  to  the  flame  of  a spirit  lamp,  shoAvs  no  tendency  to  undergo  spon- 
•:aneous  decomposition,  and  may  be  preserved  for  months  in  contact  "with 
iltered  air  Avithout  becoming  ammoniacal.  It  is  not  uncommon,  moreover, 
m practice,  to  meet  Avith  cases  in  Avhich  the  patient  has  been  unable  to  com- 
ipletely  empty  his  bladder  for  many  months  in  consequence  of  prostatic  disease, 
uind  yet  the  urine  has  remained  acid  and  free  from  clecomiAOsition  throughout ; 
lilt  last  a catheter  is  passed,  and  Avithin  three  days  the  urine  is  decomposing 
md  strongly  ammoniacal. 

These  facts  seem  to  suggest  strongly  that  the  ferment  is  carried  into  the 
bladder  from  Avithout.  Cases  are  hoAvever  not  unfreqiiently  met  Avith  in  Avhich 
'the  urine  is  foul,  and  yet  no  instrument  has  ever  been  passed.  In  these 
:the  explanation  suggested  is  that  the  mucus  secreted  as  the  result  of  cystitis 
Miangs  in  the  urethra,  Avhich  is  not  Avashed  clean  at  eveiy  act  of  micturition, 
and  constantly  forms  a channel  of  communication  between  the  external  air  and 
the  bladder  by  means  of  Avhich  decomposition  may  extend  into  the  bladder, 
i Urine  Avhich  is  mixed  Avith  a considerable  proportion  of  alkaline  mucus  decom- 
poses far  more  readily  than  the  healthy  secretion. 

The  constitutional  symptoms  of  chronic  cystitis  are  chiefly  due  to  the  dis- 
turbance at  night  and  Avant  of  rest,  unless  the  urine  is  allowed  to  become  foul, 
[f  this  happen,  the  ordinary  symptoms  of  chronic  septic  poisoning  usually 
I manifest  themselves,  irregular  febrile  disturliaiicc,  loss  of  appetite,  foul  tongue, 

• and  progi’es.sive  emaciation. 

Chronic  cystitis  is  not  unfreqiiently  fatal,  death  resulting  in  most  cases 
from  septicminia,  or  from  extension  of  decomposition  to  the  urine  in  the 
ureters  and  pelves  of  the  kidneys  Avith  sujipuratiA^c  nephritis.  These  conditionii 

• are  accompanied  by  the  symptoms  already  described.  Occasionally,  in  old 
patients,  the  constant  disturbance  may  cause  death  by  exhaustion. 
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Treatment  of  Chronic  Cystitis. — 'J’lie  treatment  of  chronic  cystitis 
must  always  have  reference  to  its  cause.  If  it  be  due  to  stone  or  stricture  no 
permanent  improvement  can  be  obtained  till  these  causes  are  removed,  but 
before  undertakinf>-  this,  if  the  symptoms  are  verging-  on  those  of  the  acute 
form,  hot  ]ii]>baths,  fomentations,  mucilaginous  drinks,  henbane,  with  alkalies, 
and  especially  potash,  Avill  be  found  most  useful.  Tlie  bowels  must  be  kej)t 
regular  by  enemata  or  castor  oil.  If  there  should  be  straiigui-y,  moi'phia  or 
belladonna  suppositories  will  give  most  relief.  Jiy  these  means  the  disease 
may  be  prevented  from  assuming  the  form  of  chronic  vesical  catarrh  ; but  in 
order  to  ensure  this  it  is  most  important  that  decomposition  of  the  urine 
should  be  prevented,  or  if  it  have  already  commenced  that  it  should  be 
arrested.  For  the  prevention  of  the  decomposition  all  instruments  should  Ije 
washed  in  carbolic  acid  lotion  (1  in  40)  before  being  used,  and  then  greased 
with  “Lund’s  oil,”  composed  of  absolute  phenol,  1 part,  castor  oil,  4 parts, 
and  olive  oil,  15  parts  ; or  with  the  following,  which  has  the  advantage  of  not 
crystallizing  in  winter  : absolute  phenol,  1 part;  castor  oil,  7 i)arts;  and  almond 
oil,  8 parts.  The  penis  may  also  be  washed  with  boracic  acid  or  carbolic  acid 
lotion  after  micturition  and  covered  with  lint  soaked  in  glycerine  of  carbolic 
acid  or  a piece  of  salicylic  wool.  If  the  urine  has  once  become  foul  it  becomes 
necessary  to  adopt  local  means  to  correct  it.  No  good  can  be  expected  from 
medicines  so  long  as  the  bladder  is  full  of  putrid  mucus  and  urine.  The 
bladder  must  therefore  be  washed  out  with  some  antiseptic  solution,  once,  or  if 
necessary,  twice  daily.  This  is  done  as  follows,  a soft  catheter  is  passed  and 
the  urine  drawn  off,  about  two  ounces  of  fluid  are  then  thrown  in  from  an 
india-rubber  bottle  fitted  with  a brass  nozzle  and  stop-cock.  The  fluid  is  then 
allowed  to  run  out  again,  and  this  is  repeated  till  that  which  comes  back  is  quite 
clean.  Nothing  is  gained  by  injecting  larger  quantities,  which  only  cause 
needless  pain  and  irntation.  There  is  another  method  of  washing  out  the 
bladder  which  will  often  be  found  useful.  It  consists  in  attaching  an  india- 
rubber  tube,  about  three  feet  long,  to  the  catheter.  At  the  other  end  of  the 
tube  is  a glass  funnel.  By  raising  the  funnel  about  two  feet  above  the  patient’s 
body  and  pouring  the  fluid  into  it,  sufficient  force  will  be  obtained  to  fill  the 
1 (ladder.  AVhen  sufficient  fluid  has  entered,  the  funnel  may  be  allowed  to  hang 
over  the  side  of  the  bed  over  a vessel,  when  the  fluid  will  be  withdrawn  from 
the  bladdei’,  the  tube  acting  as  a syphon.  Amongst  the  most  useful  of  all 
antiseptic  injections  is  permanganate  of  potash  ; the’ solution  may  be  injected 
repeatedly  till  it  comes  back  purple.  Its  effect  is,  however,  very  temporaiy, 
and  it  is  well  after  the  bladder  has  been  cleaned  by  Condy’s  fluid  and  water  to 
throw  in  a small  quantity  of  some  more  powerful  antiseptic.  Perhaps  the 
best  of  these  is  quinine,  ill  the  strength  of  two  to  three  grains  to  the  ounce 
of  water,  with  a minim  of  dilute  sulphuric  acid  added  for  each  grain  ; of  this 
about  one  drachm  may  be  left  in  after  the  catheter  is  withdrawn.  Other 
antiseptics  also  are  useful,  as  boracic  acid  (a  concentrated  solution) ; bichloride 
of  mercury  (gr.  } to  3j.),  a concentrated  solution  of  thymol  ; dilute  nitric 
acid  (m.  ij.  to  3).),  &c.  One  of  the  most  efficient  of  all  antisejitics  I Iuiac 
found  to  lie  iodoform,  in  the  proiiortion  of  from  two  to  four  grains  to 
tlie  ounce  of  water,  with  a little  mucilage  to  suspend  it.  The  only  drug 
which  seems  to  exert  any  influence  ovci’  the  decomposition  of  urine  in  the 
bladder  is  benzoic  acid.  4’his  becomes  converted  into  liipjiuric  acid,  and  is 
discharged  in  that  form  with  the  urine.  It  may  be  given  in  ten  grain  doses 
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irce  or  four  times  a clay,  either  in  pill  or  in  a mixture  containing'  mucilage 
i * I suspend  it. 

* f When  by  these  means  the  urine  has  been  brought  into  a tolerably  liealthy 
! I'ondition,  so  far  as  putrefaction  is  concerned,  there  still  may  continue  a con- 
1 1 .derable  excess  of  mucus  wliich  renders  it  prone  to  decompose,  and  unless 
onstant  care  is  exercised  the  iiatient  may  speedily  relapse.  To  check  tliis 
ii  arious  astringent  injections  are  sometimes  of  use,  such  as  tannin  (gr.  j to  53); 
{;  cetate  of  lead  (gr.  ^ to  5])  ; or  nitrate  of  silver  (gr.  j to  53'). 

, j Simultaneously  with  antiseptic  or  astringent  injections,  medical  treatment 
/ i|  lay  also  be  carried  out.  The  greatest  benefit  will  be  derived  from  warm, 
V|  imulating  and  balsamic  diuretics.  Amongst  the  best  of  these  are  infusion 
i I f buchu,  uva  ursi,  and  triticum  repens  ; but  these  remedies  are  useless,  unless 
ll  iken  in  cpiantities  of  a pint  or  a pint  and  a half  in  the  day.  When  the 
.isease  is  very  chronic  no  remedy  appears  to  me  to  possess  so  much  influence 
ver  the  mere  ropy  mucoid  discharge  as  the  balsam  of  copaiba.  Turpentine, 
ubebs,  and  tincture  of  the  sesquichloride  of  iron,  will  be  found  useful.  It  is 
;ften  difficult  to  say  beforehand  which  diuretic  will  suit  best,  and  I can  lay 
■ own  no  precise  rales  to  guide  the  practitioner  in  this  respect.  But  they  may 
•fteii  be  tried  or  alternated  with  advantage.  In  many  cases  great  relief  is 
btained  from  each  new  remedy,  but  it  is  not  maintained. 

The  diet  must  be  very  carefully  attended  to  ; no  hot  or  spiced  food  should 
e allowed,  and  little  or  no  salt.  Alcoholic  stimulants  are  better  entirely 
voided,  but  should  any  be  required  weak  gin,  or  Hollands  and  water,  or 
r rhisky  and  Avater  are  the  best.  Coffee  must  be  strictly  forbidden,  but  weak 
ea  may  be  taken  without  restraint.  Much  benefit  may  often  be  derived  from 
pure  milk  diet  for  some  Aveeks  if  the  patient  can  bear  it  ; if  it  prove  too 
ich  the  cream  may  be  taken  off.  A course  of  one  of  the  alkaline  mineral  Avaters 
nay  sometimes  prove  of  service,  especially  in  gouty  subjects.  The  body  must 
e Avarmly  clothed  and  all  exj)osure  to  cold  avoided. 

Irritability  of  the  Bladder. — This  is  not  a disease  ; it  is  merely  a 
•ATnptom.  It  is  of  Anry  frequent  occurrence  and  is  met  Avith  at  all  ages,  and 
"rises  from  a great  variety  of  causes.  It  consists  in  a frequent  desire  to  pass 
ivater,  not  dependent  on  an  increase  in  the  quantity  of  the  secretion.  The 
.esiro  is  usually  so  urgent  as  to  amount  to  actual  pain,  and  in  extreme  cases  it 
impossible  to  delay  the  act  by  any  voluntary  effort.  The  urine  is  generally 
jected  forcibly,  or  even  spasmodically,  and  in  small  quantities  at  a time.  It 
nay  <n'  may  not  be  attended  by  strangury  according  to  the  cause,  and  the  part 
ffccted.  StrangurA"  io  most  marked  in  those  cases  in  Avhich  it  is  due  to  disease 
; f the  prostate  or  neck  of  the  bladder. 

Causes. — Iiritability  of  the  bladder  may  arise,  as  has  already  been  stated, 
pfrrom  a great  variety  of  causes.  These  differ  someAvhat  as  the  disease  occurs  in 
I men,  in  women,  or  in  children.  The  causes  of  irritability  of  the  bladder  in  men 
nay  be  aiTangcd  under  the  folloAving  heads. 

1.  Morbid  Condiiians  of ! he  Urine. — If  this  secretion  be  prctcrnaturally  acid 
Mid  loaded  Avith  lithates,  or  uric  acid,  it  is  esjiecially  apt  to  occasion  an  irrita- 
ioii  of  the  bladder,  attended  by  jiain  and  a freipient  desire  to  expel  the 
•ffending  fluid.  Urine  containing  oxalates  in  large  quantity  is  sometimes, 
Iiough  more  rarely,  a source  of  irritability  of  the  bladder,  Avhich  in  those  cases 
8 perhaps  increased  by  the  morbidly  sensitiAe  state  of  the  nervous  system 
sometimes  co-existing  Avith  these  conditions  of  the  urine.  Amorphous  phos- 
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plmtcs  passed  at  the  end  of  micturition  may  cause  sevei-e  pain,  with  a constant 
desire  to  i>ass  water,  lasting'  for  an  Imur  oi-  less.  It  passes  olf  as  soon  as  the 
alkaline-tide  in  the  urine  has  passed  (p.  IPJd). 

In  ijoui,  irritability  of  the  bladder  is  not  unfiW|uently  met  with.  This 
may  in  some  cases  be  owing  to  the  acid  character  of  the  urine  ; in  others,  to 
the  excitation  of  a distinct  gouty  inflammation  of  the  bladder  and  prostate 
co-existing  or  alternating  Avith  the  articular  form  of  the  disease. 

-1.  Fenal  Disease,  more  particularly  the  lodgment  of  a stone  in  the  kidiiev 
Avill  often  occasion  sympathetic  pains  in  the  Idadder,  Avith  much  irritability  of 
that  organ,  so  as  closely  to  simulate  vesical  disease,  or  even  to  lead  to  a 
suspicion  of  the  existence  of  stone  in  the  bladder.  Tuberculous  pyelitis  Avill 
giA'e  rise  to  similar  symptoms,  in  fact  in  some  cases  the  frequency  of  mictu- 
rition may  be  greater  than  in  almost  any  other  affection  of  the  urinary 
organs. 

8.  Disease  of  the  Bladder  itself,  as  a chronically  inflamed  state  of  its  mucous 
membrane,  aauII  give  rise  to  pain  and  irritation  on  the  accumulation  of  a small 
quantity  of  urine,  with  a frequent  desire  for  its  expulsion.  So,  also,  AA'hen  the 
interior  of  the  organ  is  fasciculated,  or  sacculated,  and  more  especially  if 
there  be  a tumour  in  a state  of  ulceration,  a degree  of  morbid  irritability  Arill 
be  induced,  often  of  the  most  severe  and  intractable  kind. 

4.  The  Lodrjment  of  a Stone  in  the  Bladder  Avill  ahyays,  by  its  mechanical 
action,  by  its  AA'eight  and  pressure,  by  rolling  about  when  the  body  is  iu 
motion,  iiTitate  the  interior  of  the  organ  ; and,  in  fact,  the  “ rational  symj)- 
toms  ” of  stone  in  the  bladder  are  simply  those  of  irritability  of  that  organ. 

5.  Inflammation,  Ulceration,  Abscess,  Tubercle,  or  othei'  Diseases  of  the 
Prostate,  and  inflammation,  gonorrheal  or  simple,  and  abscess  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  unfrequently  occasion  irritability 
of  the  bladder. 

G.  Various  Diseases  in  Neighbouring  Organs  will  occasion  this  conditioiL 
Amongst  the  most  frequent  are  fissure  and  ulcer  of  the  rectum  and  anus,  piles, 
prolapsus,  intestinal  Avorms,  gall-stones,  and  A’^aricocele. 

Diagnosis. — The  diagnosis  of  irritability  of  the  bladder  is  made  by  the 
patient  himself  ; but  it  is  often  a matter  of  no  little  difficulty  to  the  Simgeon  to 
ascertain  the  precise  cause  of  that  irritability.  This  can  of  course  be  done  only  by 
a careful  surgical  exploration  of  the  Avhole  of  the  urinary  organs,  and  often  of 
the  neighbouring  parts  ; no  mere  inquiry  into  the  nature  of  the  symptoms 
can  do  more  than  establish  the  fact  of  the  existence  of  “ imtability  of  the 
bladder,”  and  aflbrd  some  evidence  of  a negative  kind  as  to  the  absence  of 
certain  causes.  But  nothing  short  of  a careful  surgical  exploration  by  means 
of  the  catheter,  finger,  and  sound,  of  the  urethra,  prostate,  and  bladder,  can 
enable  the  practitioner  to  state  with  absolute  certainty  on  Avhat  this  condition 
of  irritability  depends.  I haA'e  repeatedly  seen  cases  of  stone  in  the  bladder, 
and  of  prostatic  disease,  vainly  treated  by  medical  means  for  months  as  cases 
of  simple  “ irritability  of  the  bladder  the  existence  of  the  real  cause  of  the 
symptoms  having  been  overlooked  altogether,  until  a proper  surgical  examina- 
tion of  the  lu'inary  organs  was  instituted.  So  closely,  in  fact,  do  the 
symptoms  of  vesical  irritation,  arising  from  gout,  or  sympathetic  with  kidney- 
disease,  simulate  those  that  are  occasioned  by  stone  in  the  bladder,  that  it  is 
impossible  for  the  most  experienced  medical  practitioner  to  refer  them  aatUi 
certainty  to  the  right  cause  Avithout  exploring  this  cavity.  1 have  knoAvu 


6'  YSTO  TOM  Y 0 F I R RITA  III E BLA  D D ER. 


1037 


ver.il  patients  wlio  had  heeii  operated  on  for  stone,  and  who,  some  years 
jifterwards,  snflered  from  gouty  irritability  of  the  bladder,  imagine,  but 
Toiieonsly,  that  they  were  labouring  under  a recurrence  of  the  calculus,  so 
; losely  do  the  two  classes  of  symptoms  coincide  in  character. 

A tew  eases,  however,  will  be  met  with  now  and  then,  in  which,  in  spite  ot 
le  most  careful  examination  and  prolonged  observation,  no  tangible  cause 
'ill  be  found  for  the  irritability  of  the  Idadder. 

Treafnient. — In  the  treatment  of  irritability  of  the  bladder  it  must  be 
orne  in  mind  that  this  condition  is  not  a substantive  disease,  but  is  anassem- 
Lige  of  symptoms  resulting  from  the  influence  of  a great  number  of  xary 
arious  causes,  which  must  first  be  removed  before  the  bladder  can  recover  its 

t ormal  sensibility  and  tone.  When  once  the  occasioning  cause  as  been 
> enioved,  Avhether  that  be  a calculus,  or  gout,  or  prostatic  disease,  or  a pile, 
uch  local  vesical  irritability  as  may  remain  may  be  removed  by  alkaline  and 
lucilaginous  drinks.  Sedatives  may  be  of  use  ; some  in  one  case,  others  in 
.nother.  Opium  and  belladonna,  either  by  mouth  or  in  suppository,  are 
: mongst  the  best.  Henbane,  or  Indian  hemp,  suits  some  patients  ; and  chloral 
ss  amongst  the  most  generally  useful  remedies.  The  diet  should  be  carefully 
f tegulated,  and  warm  hip-batlis  used  frequently. 

Cystotomy. — In  cases  in  which  no  tangible  cause  can  be  found  and 
’ emoved,  and  Avhich  prove  hopelessly  intractable  to  every  means  of  treatment 
ocal  and  constitutional,  nothing  can  be  more  miserable  than  the  state  of  the 
mfortunate  victim  of  an  “irritable  bladder.”  In  such  extreme  and  long- 
;ontinued  cases  in  which  the  patient’s  life  has  become  a burden  to  him,  in 
vhich  every  constitutional  remedy  and  local  sedative  has  been  unavailingly 
ried,  the  idea  has  occurred  to  Surgeons  of  incising  the  inflamed  and  diseased 
)arts  by  an  operation  as  for  lithotomy.  Guthrie,  who  in  1834  strongly 
•'ecommeuded  this  procedure,  states  that  Sir  W.  Blizard  successfully  practised 
t in  several  cases  as  far  back  as  1806,  dividing  the  enlarged  prostate  and  neck 

t )f  the  bladder  with  a double  gorget.  Of  late  years  it  has  been  projDOsed 
( o make  au  incision  as  for  median  or  medio-lateral  lithotomy,  into  the  neck 
)f  the  bladder,  and,  l)y  introducing  a caoutchouc  tube,  allow  the  urine  to 
Irain  away.  This  operation  has  proved  successful  in  the  hands  of  Yerneuil, 
ind  is  certainly  a proper  procedure  in  hopelessly  chronic  and  otherwise 
ncurable  cases. 

Irritability  of  the  Bladder  in  Boys  may,  as  in  adults,  arise  from  a 
variety  of  causes.  Among  the  less  common  is  stone,  but  this  should  always  be 
ixcluded  fii’st  by  careful  sounding  lest  time  be  lost  in  useless  treatment  of 
ome  other  supposed  cause.  A long  foreskin,  especially  Avith  accumulation  of 
rthc  preputial  secretion  beneath  it,  or  a phimosis,  may  give  rise  to  considerable 
> 'frequency  of  micturition  and  pain  in  a young  boy.  If  neither  stone  nor 
i phimosis  be  present  the  urine  should  be  examined,  and  possibly  a deposit  of 
« uric  acid  may  be  present,  which  is  not  uncommon  in  young  children  who  arc 
overfed  or  exposed  to  an  impure  atmosphere  in  a crowded  city.  If  much 
tnucus  be  present,  or  even  pus,  it  may  be  due  to  chronic  cystitis.  This 
affection  appears  to  be  analogous  to  the  strumous  inflammation  of  the  mucous 
membranes  of  the  eyes,  nose,  and  tliroat,  that  commonly  occur  in  scrofulous 
c hildren.  In  this  condition  the  child  passes  water  with  great  frequency  and 
with  much  pain  ; the  urine  is  offensive,  and  usually  ])hosphatic  ; there  is  much 
uneasiness  complained  of  about  the  groins  and  along  the  penis  ; in  fact,  many 
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of  tlio  ordinary  symptoms  of  stone  nrc  present.  On  sounding  the  bladder  it 
will  bo  found  roughened,  fasciculated,  and  often  containing  sabulous  matters 
mixed  with;  mucus.  Occasionally,  though  rarely,  tubercular  disease  of  the 
urinary  tract  is  met  with  in  children.  It  presents' the  same  appearances  as 
in  the  adult.  Irritable  bladder  in  children  is  A'ery  frequently  due  to  thread- 
worms in  the  rectum,  which  should  always  be  sought  for  in  all  doubtful  cases. 
More  rarely  it  may  arise  from  the  presence  of  a polypus. 

The  Treatment  consists  in  removal  of  the  cause  Avhen  this  is  possible,  hi 
the  strumous  affection  of  the  mucous  membrane,  if  the  urine  be  foul,  the 
bladder  must  if  possible  be  cleaned  out  as  in  the  adult,  should  the  child  be 
old  enough  for  this  to  be  done.  The  bladder  may  also  be  Avashed  out  from 
time  to  time  with  a Aveak  solution  of  nitrate  of  silver.  Beyond  this  tlie 
treatment  consists  in  attention  to  the  general  improA^ement  of  the  health,  in 
the  remoAml  of  intestinal  irritation,  in  the  regulation  of  the  digestive  func- 
tions, and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  con- 
joined with  a feAv  minims  of  liquor  potassm. 

Irritability  of  the  Bladder  in  Women  often  simulates  stone  so  closely, 
that  it  is  only  after  very  careful  sounding  that  the  Surgeon  is  satisfied  that  no 
calculus  exists.  This  condition  may  arise  from  a variety  of  causes,  similar  to 
those  described  at  p.  1035,  as  occasioning  irritability  of  the  male  bladder. 
There  are  some  conditions,  hoAvever,  in  which  it  occurs,  that  are  peculiar  to 
AAmmen.  1.  It  may  be  a truly  neurotic  or  hysterical  affection.  2.  It  is  often 
sympathetic  : being  connected  AAuth  some  local  disease  of  the  genito-urinary 
organs,  Avith  a vascular  tumour  at  the  meatus  of  the  urethra,  or  Avith  some 
congestive  affection  of  the  uterus,  Avhich  will  require  to  be  cured  before  the 
bladder  can  be  brought  into  a sound  state.  3.  Prolapsus  of  the  anterior  wall 
of  the  vagina,  drawing  doAvn  the  correspondipg  portion  of  the  bladder,  will 
keep  up  this  condition  ; if  so,  the  prolapsus  must  be  cured  by  some  plastic 
operative  procedure.  In  all  circumstances,  hoAvmver,  when  this  state  has 
once  been  set  up,  it  is  A^ery  difficult  to  remove.*  4.  In  many  cases  it 
is  undoubtedly  due  to  the  irritation  produced  by  a morbid  state  of  the 
urine,  dependent  on  mal-assimilation,  and  usually  connected  with  an  excess 
of  lithates.  In  cases  of  this  kind,  careful  regulation  of  diet,  and  the 
administration  of  potash  with  henbane,  will  afford  much  relief ; but  the  com- 
plaint is  of  a very  intractable  nature,  and  under  the  most  careful  treatment 
Avill  often  continue  for  years.  5.  In  strumous  girls  it  may  be  due  to  a con- 
gested, thickened,  and  irritated  state  of  the  vesical  mucous  membrane, 
similar  to  that  which  is  met  with  in  other  parts  of  the  body,  as  the  eyelids, 
nose,  and  throat.  It  is  commonly  associated  A\dth  a mnco-purulent  discharge 
from  the  vulva.  In  cases  such  as  these,  the  patient  requires  to  be  put  upon  a 
general  anti-strumons  treatment,  and  the  bladder  should  be  mopped  out  with  a 
very  strong  solution  of  the  nitrate  of  sihmr.  This  is  best  done  by  dilating 
the  urethra,  passing  a silver  tube  into  the  bladder,  and  then  through  it  a small 
sponge-probang  charged  with  the  solution. 


ATONY  OF  THE  BLADDEH. 

By  Atony  of  tlie  Bladder  is  meant  such  a degree  of  weakness  of  tiiis 
organ  that  its  poAver  of  emptying  itself  is  partially  or  AAdiolly  lost.  It  is  in 
the  great  majority  of  cases  a condition  of  old  age,  and  is  not  to  be  confounded 
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! |i  ith  paralysis  of  tho  bladder,  such  as  occurs  iu  cases  of  injury  or  disease  of 
I le  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired,  it  is  the  muscu- 
1 |iir  tissue  that  is  at  fault.  The  muscular  tissue  of  the  bladder  may  be  im- 
1 jvaired  from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to 
;j)!diich  it  is  e.xposed  in  over-distension  of  tho  bladder  from  mechanical  obstruc- 
j^|iion  at  its  neck  arising  from  enlai’gement  of  the  prostate.  In  this  condition, 

■ the  dilated  bladder  be  examined  microscopically,  its  walls  will  be  found  to 
ontain  a great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which 
'0  scattered  })atches  of  muscular  tissue. 

^1  In  some  rare  cases  atony  of  the  bladder  may  result  from  a single  prolonged 
' oluntary  or  involuntary  over-distension.  In  such  cases  the  structural  changes 
list  described  would  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
net  with  iu  early  middle  life,  though  it  may  occur  at  any  age.  In  all  the  cases 
II  which  I have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
:,'onorrheal  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
■>r  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
,::ataiTh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is, 

’ believe,  incurable.  In  it  structural  changes  take  place  in  the  bladder  con- 
•nquent  upon  the  extension  of  the  chronic  inflammatory  process  from  the 
mucous  membrane  to  the  submucous  tissue  and  muscular  coat.  Its  Avails 
’lecome  thickened,  rugged  and  pouched.  The  bladder  is  able  neither  to- 
’etain  the  normal  amount  of  urine,  nor  completely  to  empty  itself.  The 
r-'etained  urine  usually  undergoes  decomposition,  and  this  condition  is  A’ery  apt 
:o  end  in  fatal  disease  of  the  kidneys. 

Excluding  all  these  conditions  there  is  yet  another  form  of  atony  of  the 
eladder  AA'hich  may  bo  regarded  as  the  most  typical  variety.  It  is  essentially 
ii  condition  of  old  age,  and  appears  to  be  a senile  degenerative  change  analogous 
t :o  those  of  the  heart  and  other  organs  so  commonly  met  vitli  at  that  time  of 
life.  Such  a change  occurring  in  a bladder  causes  its  distension  from  slight 
■causes  of  obstruction  which  could  be  readily  overcome  by  the  healthy  organ  of 
>A  younger  man.  Thus,  we  not  unfrequently  see  a dilated  atonic  bladder 
occurring  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of  the 
ontracted  hypertrophied  organ  commonly  met  Avith  as  the  result  of  this, 
idiscase.  A strong  bladder  may  overcome  a moderate  amount  of  obstruction 
to  the  escape  of  the  urine — an  atonic  bladder  utterly  fails  to  do  so.  Thus,  we 
v3ee  that  a condition  of  atony  of  the  bladder  may  occur  in  an  otherwise  healthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a degree 
of  obstruction  that  Avould  be  harmless  to  a healthy  man  may  cause  serious 
symptoms  in  one  Avhose  bladder  is  atonic  to  begin  Avith.  It  is  difficult  to 
iletemiine  in  most  cases  Avhich  is  to  be  regarded  as  the  primary  condition. 
'Tlie  fact  that  atony  of  the  bladder  is  rarely  met  Avith  in  women  AA’ould  suggest 
That  in  the  gi’cat  majority  of  cases  mechanical  obstruction  from  enlargement 
of  the  prostate  is  to  be  regarded  as  the  primary  fiictor  in  the  production  of 
tthe  disease. 

Eijmptoms. — 'When  this  condition  comes  on  sloAvlyas  the  result  of  adA’aiicing 
'years,  the  patient  usually  finds  that  tho  urine  escapes  in  a dribbling  manner  ; 
that  there  is  some  difficulty,  and  at  last  an  impossibility,  iu  emptying  the 
bladder  completely  ; that  there  is  not  that  forcible  ejection  of  the  last  drops 
' of  urine  that  is  characteristic  of  a healthy  tone  in  the  organ  ; at  the  same 
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time,  tliere  is  not  imfreqneiitly  a tendency  to  the  drihhliii'i-  away  of’  a few 
drops  towards  tlic  end  of  the  emission  of  urine,  aiid  after  its  apparent  cess{i- 
tion.  The  patient  feels  a desire  to  ]>ass  watei-  more  fretpiently  than  usual 
lie  cannot  retain  his  water  for  more  than  an  Jionr  or  two — is  often  distur])C(] 
during’  the  night,  and  if  he  does  not  at  once  obey  the  impulse,  is  aj)t  to  wet 
his  clothes,  ddiis  frequent  desire  to  jiass  water  is  due  to  the  bladder  never 
emptying  itself,  a certain  quantity — several  ounces — of  residual  urine  hein«- 
left  behind  ; by  the  addition  of  a small  quantity  the  bladder  becomes 
overloaded,  and  the  desire  to  micturate  is  felt.  Temporary  relief  is  afforded 
but  as  secretion  continues  the  bladder  soon  fills  up  again,  and  so  the  process 
goes  on.  When  complete  retention  occurs,  whether  this  take  place  gradu- 
ally or  suddenly,  the  bladder  slowly  enlarges,  rising  out  of  the  pelvis  into 
the  abdomen,  stretching  up  into  the  hypogastric  region,  reaching  even  as 
high  as  the  umbilicus.  On  examining  the  lower  part  of  the  abdomen,  the 
organ  will  be  felt  hard,  elastic,  rounded,  and  jiyriform  in  sha]m,  projecting 
above  the  pubes,  and  feeling  much  like  an  enlarged  uterus.  In  this  situation, 
also,  percussion  will  elicit  a dull  sound ; and  on  exploring  the  jjart  through 
the  rectum,  the  bladder  will  be  found  to  project  in  this  direction  also ; and  on 
tapping  with  the  fingers  abo\'e  the  pubes,  fluctuation  may  be  felt  through  the 
wall  of  the  gut. 

The  distension  of  the  bladder  is  sometimes  so  very  gradual  and  slow,  that 
the  over-distended  organ  has  been  mistaken  for  an  abdominal  tumour.  No 
pain  and  but  little  inconvenience  is  felt ; the  urine  dribbles  away  ; but  at  the 
end  of  two  or  three  months  the  over-distended  bladder  is  felt  as  a large,  Arm, 
clastic,  and  rounded  tumour,  stretching  up  to  and  perhaps  above  the  umbilicus. 
<Edema  of  the  legs  may  occur  from  its  pressure  on  the  iliac  veins. 

Atony  of  the  bladder  is  a sufficient  cause  for  incomplete  retention  of  urine. 
But  it  does  not  appear  to  be  adequate  to  explain  the  complete  retention  with 
distension  of  the  bladder  that  is  commonly  seen.  For  this  to  occur  there 
must  be  some  mechanical  obstacle,  how’ever  slight,  to  the  outward  flow  of  the 
urine — contraction  of  the  neck,  or  a congested  or  enlarged  prostate.  Could 
complete  retention  occur  from  a merely  atonic  bladder,  we  should  meet  with 
it  as  frequently  in  women  as  in  men.  It  is  the  mechanical  obstacle  at  the 
neck  of  the  male  bladder  Avhich  intensifies  the  effects  of  its  atony  and  leads  to 
the  complete  stoppage. 

After  the  bladder  has  once  become  distended,  the  retention  may  be  com- 
])lete,  but  it  more  commonly  happens  that  a quantity  of  urine  continues  to 
dribble  out  of  it ; in  fact,  the  amount  that  escapes  in  this  manner  may  he 
very  considerable,  though  the  retention  continue  unrelieved.  This  retention 
with  dribbling  is  a condition  of  much  practical  importance,  as  the  continued 
escape  of  urine  may  lead  the  patient,  and  even  the  Surgeon,  to  overlook  the 
tine  nature  of  the  disease  ; the  more  so,  as  in  elderly  people  retention  slowly 
induced  often  occasions  but  little  inconvenience.  I have  drawn  off  nearly  a 
gallon  of  urine  from  a patient  in  whom  it  had  not  been  suspected  that  reten- 
tion existed,  in  consequence  of  the  continuance  of  this  dribbling.  In  women, 
retention  is  not  by  any  means  so  common  as  in  men,  but  the  bladder  will 
sometimes  attain  an  enormous  size,  rising  as  high  as  the  umbilicus  ; and  such 
large  bladders  liave  been  tapjied  under  tlie  supposition  of  the  tumour  being  an 
oviirian  cyst,  or  some  similar  growth.  I once  witnessed  such  a Ciise  in  which 
the  Surgeon,  to  his  surprise,  on  taj^ping  the  tumour,  drew  off  a quantity  of 
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}.  lear  and  healthy  urine,  instead  of  ovarian  fluid  ; fortunately  no  bad  effects 
i ollowed.  This  retention  with  dribbliiiij,’  occurs  in  consequence  of  the  bladder, 
|i'S  it  rises  out  of  the  pelvis,  elong-atino'  its  neck  ; and  as  the  body  becomes  bent 
' orward  over  the  pubes  a sharp  curve  or  ano'le  is  formed  at  the  junction  of  the 
t' 'leck  and  body  of  the  viscus,  through  whicli  a small  stream  of  urine  continues 
o dribble  away,  and  escapes  rather  by  its  own  gravity  than  by  any  expulsive 
'ffbrt  on  the  part  of  the  patient. 

— Retention  from  Atony  can  easily  be  diagnosed  from  retention 
rom  Obstruction.  In  the  former,  on  introducing  the  catheter  when  the 
jatieut  is  lying  on  his  back,  the  instrument  will  not  only  readily  enter,  but  the 
'fine  will  simply  flow  out  in  a slow  uniform  stream,  not  being  projected  in  a 
et  by  the  contraction  of  the  walls  of  the  organ,  but  rising  and  falling  in 
'bedience  to  the  respiratory  movements,  or  to  the  contractions  of  the  abdo- 
ninal  muscles.  In  retention  from  obstruction,  there  will  be  experienced  some 
j.lifficnlty  in  passing  the  instrument  at  some  one  point,  either  in  the  urethra  or 
>rostate ; and  when  once  it  is  introduced  into  the  bladder,  the  urine  will  escape 
;n  a fi*ee  and  far  projected  stream. 

Results. — The  habitual  retention  of  a small  quantity  of  urine  in  an  atonic 
)ladder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
)ccurs  much  more  frequently  than  is  suspected.  The  quantity  thus  retained 
nvill  aiT  from  an  ounce  to  half  a pint : the  patient  believing  that  he  has 
;mptied  his  bladder.  The  existence  of  this  residual  urine  is  readily  deteinnined 
)y  telling  the  patient  to  try  to  empty  his  bladder.  He  thinlcs  he  has  done  so, 
)ut  the  introduction  of  a catheter  will  prove  the  existence  of  retained  urine. 
This  condition  will  be  a source  of  serious  inconvenience,  and  eventually  of 
ilisease,  to  the  patient.  In  consequence  of  the  bladder  never  being  completely 
I'^mptied,  there  will  be  frequent,  sudden,  and  almost  irresistible  calls  to  pass 
li  urine,  so  as  to  simulate  irritability  of  the  bladder.  The  retained  urine  becomes 
5 ))ftensive,  ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus  or  muco-pus. 
iriie  constituents  of  the  urine  become  re-absorbed  or  are  not  excreted,  derange 
he  health,  give  rise  to  impaired  nutrition,  and,  being  eliminated  by  the  skin, 

I irrritate  it  and  occasion  intractable  forms  of  skin-disease.  I have  seen  chronic 

II  vczema  of  the  most  inveterate  character  produced  in  this  Avay,  and  yield  to 
treatment  only  on  care  being  taken  to  keep  the  bladder  clear  and  free  from 

rf-’csidual  urine. 

The  effects  of  retained  urine  and  of  retention  are  not  identical.  In  retained 
..irine  the  general  health  suffers,  the  patient  becomes  slowly  poisoned  by  the 
liability  to  get  rid  of  an  excretion.  In  retention  the  danger  is  more  imme- 
diate and  directly  depeiident  on  the  liability  to  secondary  disease  of  the  bladder 
■ind  kidneys.  Subacute  cystitis,  followed  by  low  fever,  will  come  on  as  the 
{4^1'esult  of  the  continued  over-distension  of  the  bladder.  The  symptoms  are  such 
i.s  are  described  at  p.  1)13  as  being  indicative  of  urinary  fever.  The  patient 
t'luiffei-s  fi'om  chills  and  small  rigors,  followed  by  depression  and  low  spirits. 
IFever  of  a typhoid  tyjie  comes  on,  witli  brown  tongue,  occasional  retchings, 
I mild  delirium,  and  great  prostration  of  strength.  Tins  condition  occurring 
I in  an  aged  man  long  suffering  from  atony  of  the  bladder,  with  most  probably 
i'iin  unsound  state  of  the  kidneys  secondaiy  to  this,  is  commonly  fatal.  It  is 
' thus  that  chronic  retention  from  bladder-atony  destroys  life,  not  by  ulceration 
' "f  the  organ  or  by  extravasation  of  urine,  which  does  not  occur  in  these  cases 
as  in  other  forms  of  more  acute  retention, 
von,  ir. 
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Trealmcnl. — Atony  of  the  hladder,  except  in  the  few  cases  that  arise  from  a 
single  over-distension,  is  an  incurable  airection.  It  is  dependent  upon  senile 
changes  in  the  viscns  of  an  organic  character  that  may  he  ]•elie^'ed  but  cannol 
he  remedied,  ddie  great  danger  in  this  state  arises  li-oin  the  retained  urine, 
even  though  retention  be  by  no  means  complete.  So  long  as  this  residual 
urine  is  in  small  quantity  no  harm  results.  Even  when  it  accumulates  so  as 
to  amount  to  several  ounces,  it  may  give  rise  to  no  symjjtoms  beyond  freciueney 
of  micturition.  Sooner  or  later,  however,  the  over-distension  causes  some  in-i- 
tation  of  the  bladder,  and  the  urine  becomes  cloudy  from  excess  of  mucus. 
Decomposition  of  the  retained  urine  then  frequently  takes  place,  either  fmm 
extension  of  decomposition  down  the  urethra  or  after  the  passage  of  instru- 
ments, as  already  described.  It  must  not  be  supposed  that  mere  retention  of 
a small  quantity  of  urine  after  each  act  of  micturition  is  sufficient  in  itself  to 
cause  decomposition.  Nothing  is  more  common  than  to  find  patients  who 
have  not  emptied  their  bladders  for  many  months,  and  yet  '\s'hose  urine  is 
perfectly  normal  in  every  respect.  The  statement  sometimes  made  that  de- 
composition never  takes  place  till  after  an  instrument  has  l>een  passed,  is, 
however,  not  accurate,  although  in  the  great  majority  of  cases  the  urine  be- 
comes ammoniacal  only  after  surgical  interference.  When  this  takes  place  all 
the  symptoms  of  chronic  or  subacute  cystitis  set  in.  Febrile  disturbance  of 
the  type  of  chronic  septic  poisoning  sets  in,  and  death  may  follow.  This  is 
more  especially  likely  to  happen  when  the  kidneys  are  affected  by  chronic 
interstitial  nephritis,  which,  as  already  pointed  out  (p.  i)12),  is  a common 
result  of  prolonged  over-distension  of  the  bladder. 

The  primary  object  of  all  treatment  in  ordinary  uncomplicated  senile  atony 
of  the  bladder  is  to  free  the  patient  from  the  residual  urine,  which  he  is  no 
longer  able  to  expel.  This  can  be  done  only  by  the  use  of  the  catheter,  and 
it  is  the  duty  of  the  Surgeon  to  teach  the  patient  how  to  use  this  instrument 
for  himself,  so  that  at  all  times  he  may  be  the  master  of  his  own  situation,  and 
relieve  himself  when  necessary. 

The  commencement  of  “ catheter-life,”  as  it  has  been  appropriately  tenned  by 
Sir  Andrew  Clark,  is  an  important  period  in  a man’s  existence.  For  when 
once  the  use  of  the  instrument  has  been  begun,  it  can  rarely  be  discontinued. 
Hence  it  is  well  not  to  begin  it  unnecessarily  early.  But  it  is  of  at  least  equal 
importance  not  to  fall  into  the  opposite  error  of  delaying  its  use  too  long,  lest 
the  residual  urine  be  allowed  to  accumulate  to  such  an  extent  as  to  become  a 
source  of  discomfort  to  the  patient,  of  injmy  to  his  general  health,  and  ot 
danger  by  inducing  septic  cystitis  and  all  its  concomitant  evils. 

The  use  of  the  catheter  in  cases  of  atony  of  the  bladder  for  the  removal  oi 
residual  urine  is  a very  simple  business,  and,  if  the  kidneys  be  sound  and  the 
most  ordinary  precautions  taken,  unattended  by  any  danger.  The  safest 
catheter  to  use  is  a soft  one.  Metallic  instruments  need  not  be  used  by  the 
Surgeon,  and  should  never  be  employed  by  the  patient  himself.  The  ordinary 
elbowed  prostatic  catheter,  or  the  conical  one  with  a bulbous  end  of  medium 
size,  Avill  be  found  the  most  convenient.  This  should  be  passed  whilst  the 
patient  is  standing  up,  Avith  every  jDOSsible  care  and  gentleness.  The  instru- 
ment should  be  lubricated  Avith  an  antiseptic  oil.  After  and  before  use  the 
instrument  must  be  AA’ashed  in  cold  carbolized  Avater,  so  that  all  chance  may 
be  avoided  of  fermentative  material  being  carried  into  the  bladder,  and  thus 
leading  to  })utrofactioii  of  the  urine.  At  first  it  may  be  quite  sufficient  if  the 
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residual  urine  is  drawn  off  every  third  or  seeoiid  day.  Alter  a time  this  will 
be  required  once  or  twice  daily.  Until  the  patieut  becomes  accustomed  to  the 
use  of  the  catheter  all  inmecessary  exertion,  fatigue,  and,  above  all,  chills, 
-should  be  most  carefully  avoided.  When  once  the  habit  has  been  established, 
these  pi'ecautious  may  be  relaxed,  provided  there  is  no  evidence  of  renal  disease, 
and  the  urine  continues  clear  and  healthy. 

The  catheter  must  not  be  retained,  lest  it  occasion  subacute  cystitis.  If,  as 
often  happens  in  senile  atony,  the  prostate  is  somewhat  enlarged,  care  must 
be  taken  that  the  catheter  really  enters  the  bladder,  and  that  the  dilated 
prostatic  urethra  be  not  alone  emptied.  The  weight  of  the  residual  urine 
causes  the  fundus  of  the  bladder  to  pouch  behind  the  prostate.  This  pouch 
must,  be  thoroughly  emptied  by  slowly  withdrawing  the  catheter  when 
the  body  of  the  bladder  has  been  drained.  Should  subacute  cystitis  come  on, 
’with  decomposition  of  urine,  during  the  treatment,  the  bladder  must  be  w’ashed 
out  after  emjityiug,  Avith  antiseptic  lotions  of  the  permanganate  of  potash, 
quinine,  or  iodoform. 

When  once  a bladder  has  become  atonic  in  advanced  age,  it  never  completely 
ireeovei-s  its  contractility.  The  regular  use  of  the  catheter  becomes  imperative, 
and,  by  taking  off  the  habit  of  retention  and  of  overloading  of  the  bladder,  it 
:may  do  much  to  restore  the  normal  contractility,  in  some  degree  at  least. 

' When  once  fairly  established,  “ catheter-life  ” may  continue  for  many  years 
without  discomfort  or  appreciable  danger. 

No  medicines  are  of  any  special  service  in  these  cases.  Except,  perhaps, 
nux  A’omica  or  strychnine  in  small  doses  long  continued.  The  general  health 
must  be  attended  to  on  ordinary  principles;  and  it  must  not  be  forgotten 
• that  one  gi-eat  difficulty  and  source  of  disease  in  advancing  years  is  for 
the  system  to  rid  itself  of  its  excreta — to  clear  away  its  OAvn  ashes — from 
organs  and  tissues,  and  that  the  residual  urine  found  in  an  atonic  bladder  is 
but  one,  though  possibly  the  most  obvious  evidence  of  this  lack  of  power. 

The  treatment  of  that  form  of  atony  of  the  bladder,  Avhich  arises  in  younger 
subjects,  as  the  effect  of  gonorrhoeal  cystitis  or  stone  in  the  bladder,  consists 
in  the  daily  use  of  the  catheter  with  the  same  precautions  that  are  to  be 
adopted  in  cases  of  senile  atony.  Whenever  the  m-ine  becomes  turbid  or 
offensive,  antiseptic  injections  must  be  used  to  clear  the  bladder.  All  this  the 
patient  may,  in  most  cases,  be  readily  taught  to  do  for  himself.  When  once 
he  has  acquired  the  art  of  auto-catheterism,  he  may  pursue  the  ordinary  busi- 
ness of  life  Avith  comfort  and  without  peril.  But  he  must  neA’cr  relax  his  care 
of  himself,  lest  subacute  cystitis  may  come  on,  or  phosphatic  deposits  form  in 
the  bladder. 

IxcONTiXENCE  OF  UiiiNE. — This  term  is  usually  applied  to  all  cases  in 
which  the  urine  is  passed  involuntarily.  It  occurs  in  three  forms  : — 1.  Pas- 
sive incontinence  in  Avhich  the  urine  dribbles  aAvay  as  fast  as  it  is  secreted, 
the  bladder  remaining  empty.  2.  Distension  of  the  bladder  Avith  overfloAv. 

Active  incontinence,  in  which  the  bladder  is  emptied  involuntarily  at 
short  intervals  by  its  oAvn  contraction. 

Passive  Incontinence  arises  most  commonly  from  ])aralysis  of  the  neck 
of  the  bladder,  from  disease  or  injury  of  the  spinal  cord.  It  is  occasionally 
met  Avith  in  children  from  causes  that  are  not  clearly  ascertained.  Civiale 
shites  that  it  has  been  knoAvn  to  arise  from  impaction  of  a calculus  in  the 
neck  of  the  bladder  in  such  a way  as  to  prevent  its  closing,  and  yet  to  leave 
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siiffioient  room  for  the  urine  to  pass.  A^ery  rare  cases  lla^'e  been  recorded 
occurring  in  later  life  in  which  it  was  due  to  enlargement  of  the  lateral  lobes 
of  the  prostate,  with  a middle  lobe  situated  betweeii'them  in  such  a way  as  to 
keep  them  ajjart,  and  yet  not  to  block  the  opening  into  the  bladder.  In 
tubercular  disease  of  the  prostate,  with  extensive  destruction  of  the  gland, 
complete  incontinence  may  occur.  Passive  incontinence  is  occasionally  met 
with  in  women,  as  the  result  of  dilatation  of  tlie  urethra  for  the  removal  of 
stone. 

2.  Distension  of  the  Bladder  with  Overflow,  as  it  is  termed  by 
. Thompson,  may  be  due  to  atony  of  the  bladder  (p.  1040),  or  to  enlargement  of 

the  middle  lobe  of  the  prostate.  The  effects  of  atony  in  causing  overflow  of 
urine  have  been  already  described  ; overflow  from  prostatic  disease  will  be 
described  subsequently.  It  is  of  the  utmost  importance  that  this  condition 
should  be  distinguished  from  true  incontinence. 

3.  Active  Incontinence  is  met  with  most  frequently  in  childi'cn,  and  is, 
as  a rule,  not  constant,  occurring  only  at  night.  It  occurs  almost  exclusively 
in  boys.  It  seems  to  arise  in  some  cases  from  the  patient  losing  command 
o-\^er  the  sphincter  during  sleep,  so  soon  as  a small  quantity  of  urine  has 
accumulated  behind  it.  This  troublesome  condition  may  last  to  adult  life, 
and  is  a source  of  great  misery  and  discomfort.  In  children  it  is  in  many 
cases  sympathetic,  being  dependent  on  the  inltation  of  a tight  foreskin,  of 
worms  in  the  rectum,  or  of  a polypus.  In  other  cases  it  may  be  merely  a 
symptom  of  stone  in  the  bladder.  In  strumous  children,  nocturnal  incon- 
tinence may  be  produced  by  the  irritation  of  urine  containing  uric  acid 
crystals.  All  these  conditions  must  be  carefully  sought  for  in  every  case,  and 
removed  if  possible. 

Treatment. — In  true  incontinence  little  can  be  done  beyond  providing  the 
patient  with  a proper  india-rubber  urinal,  which  can  be  worn  day  and  night. 
The  treatment  of  overflow  consists  solely  in  the  periodical  use  of  the  catheter 
(p.  1042).  In  nocturnal  incontinence  of  children,  if  it  be  not  connected  with 
some  evident  source  of  local  irritation,  which  should  then  be  removed,  the 
administration  of  tonics  will  be  found  useful — either  quinine  or  the  tincture 
of  perchloride  of  iron,  alone  or  conjoined  with  tincture  of  cantharides.  If 
there  be  irritation  of  the  mucous  membrane  of  the  bladder,  the  administration 
of  alkalies,  in  conjunction  with  a tonic,  as  the  potassio-tartrate  of  iron,  or  a 
little  copaiba  mixed  with  honey,  will  be  found  very  serviceable.  Cold  spong- 
ing, light  clothing  at  night,  and  means  calculated  to  break  the  habit,  such  as 
waking  the  child  at  the  time  at  which  it  generally  occurs,  changing  his 
j30sition  in  bed,  &c.,  should  not  be  omitted.  Of  all  remedies  for  incontinence 
of  urine  in  children,  belladonna  is  the  most  successful.  Ringer  advises  it  to 
be  given  in  full  doses  ; from  10  to  20  minims  of  the  tincture  three  times  a 
day. 

Hysterical  Heteution  and  Incontinence  of  Urine  not  unfrequeutly 
occur  in  nervous  girls,  and  require  to  be  treated  by  anti-hysterical  remedies, 
amongst  which  preparations  of  perchloride  of  iron,  cither  alone  or  witli 
valerian,  will  be  found  most  useful.  Cold  douches  are  also  of  great  service. 
In  cases  of  hysterical  retention,  it  may  sometimes  be  necessary  to  use  tlie 
catheter  ; but  in  such  circumstances  it  is  well  not  to  employ  this  instrument 
too  frequently,  as  the  patients  are  apt  to  get  into  the  habit  of  having  it  intro- 
duced, and  will,  with  that  morbid  proj)cnsity  that  characterizes  hysteria,  c;on- 
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ibinuc  for  a leiij^th  of  time  to  require  its  introduction.  If  left  to  themselves, 
; though  the  bladder  may  become  much  distended,  it  will  not  burst,  but  will 
probably  empty  itself  without  further  trouble,  particularly  if  the  patient  be  put 
: into  a tub  and  well  douched  over  the  hips  and  loins  with  cold  water.  In  some 
i cases,  these  morbid  conditions  in  women  appear  to  be  connected  with  some 
: local  irritation  about  the  urethra  or  uterus  : and  then  proper  treatment  must 
be  directed  to  these  organs  before  the  disease  can  be  removed. 

; I’AiNFUL  Conditions  of  the  Bladder. — The  bladder  may  be  the  seat  of 
I severe  pain,  either  continuous  or  remittent,  without  any  disease  being  dis- 
1 ceniible  in  it  on  the  closest  examination  ; the  pain  being  either  a kind  of 
neuralgic  condition,  especially  occurring  in  hysterical  or  hypochondriacal 
I patients  ; or  else  being  sympathetic  with,  and  dependent  on,  disease  at  a 
a distance,  as  in  the  kidneys,  uterus,  rectum,  &c.  At  the  same  time  it  must 
be  borne  in  mind,  that  the  secretion  of  acid  or  irritating  urine  will,  in  some 
individuals,  be  a source  of  much  and  constant  suffering  ; and  that  any  disease 
{I  'Seated  about,  or  coming  into  contact  with,  the  neck  of  the  bladder,  as  tumom’, 
^ 'Stone,  &c.,  it  is  especially  apt  to  give  rise  to  severe  suffering,  and  will,  in  many 
i teases,  be  accompanied  by  frequent  desire  to  micturate,  with  much  spasm  about 
cthe  part. 

TUBERCLE  OF  THE  BLADDER. 

TuberciUar  Disease  of  the  bladder  appears  to  be  very  rarely  primary. 
It  is  usually  an  extension  from  similar  disease  of  the  kidney  and  ureter,  or  of 
the  prostate.  The  bladder  usually  presents  the  ordinary  appearances  of 
chronic  cystitis  ; liut,  in  addition  to  these,  ulcers  are  found  slightly  raised  at 
•the  edge,  having  a yellow  granular  surface,  and  situate  exclusively  near  the 
i trigone.  The  symptoms  are  merely  those  of  chronic  cystitis,  and  often 
I closely  resemble  those  arising  from  stone.  The  urine  contains  pus,  usually 
i'abundantly.  The  diagnosis  can  be  made  only  by  the  co-existence  of  tubercular 
'disease  elsewhere,  more  especially  in  the  kidneys,  prostate  and  testicles. 
.'Little  can  be  done  in  the  way  of  treatment  beyond  washing  out  the  bladder 
ro  diminish  pain  and  the  imtation  as  far  as  possible.  Morphia-injections 
;may  give  great  relief. 

SACCULI  OP  THE  BLADDER. 

Sacculi  have  already  been  mentioned  at  pp.  904,  945,  and  1032,  as  arising 
in  connection  with  over-distension  of  the  bladder  or  obstruction  to  the  escape 
of  urine  from  it.  These  are  of  small  size,  not  usually  exceeding  a pigeon’s 
' arise,  as  already  described,  in  the  bladders  of  elderly  men  who 

Ihave  suffered  from  severe  mechanical  obstacles  to  the  passage  of  the  urine,  in 
I the  shape  of  stricture  or  enlarged  prostate,  are  associated  with  a generally 
I thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result  of 
1 pressure  on  the  contained  urine  during  efforts  at  expulsion,  causing  extrusion 
• of  the  mucous  and  serous  coats,  and  j>erhaps  of  the  thinned  muscular  coat  at 
fsome  points  of  least  resistance. 

Sacs  connected  with  the  bladder  are,  however,  occasionally  met  with,  the 
♦ origin  of  which  can  hardly  be  explained  in  this  way.  I’liese  may  be  single  or 
multiple,  and  may  attain  an  enormous  magnitude.  The  largest  I have  seen 
occurred  in  a man  35  years  of  age,  otherwise  i)erfectly  healthy.  lie  was 
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iidinittcd  into  University  College  Hospital,  and  was  under  the  joint  care  of 
Wilson  Fox  and  myself.  There  was  a tense  elastic  tumour,  smooth  and  rounded, 
occupying  the  whole  abdomen  and  extending  into  the  pelvis,  so  as  to  he  felt 
through  the  rectum.  Had  it  occurred  in  a woman,  the  disease  would  probably 
have  been  pronounced  ovarian.  The  tumour  had  existed  for  six  months,  had 
gradually  increased,  but  occasioned  no  uneasiness  except  by  its  pressure-effects. 
There  was  and  had  been  no  difficulty  in  passing  urine  or  in  defecation.  The 
tumour  was  aspirated  at  its  most  prominent  part,  and  seven  pints  of 
clear  urine  were  drawn  off'.  The  patient  suddenly  became  faint,  and 
died  of  syncope.  On  examination  after  death,  two  enormous  sacs  were 
found  connected  with  the  bladder,  one  on  each  side,  by  a rounded  opening 
that  would  admit  the  little  finger.  These  orifices  were  ccpii distant  from  the 
mesial  line,  and  about  an  inch  and  a half  above  each  ureter.  The  sacs  were 
thin-walled,  composed  chiefiy  of  mucous  membrane  and  peritoneum,  possibly 
having  scattered  muscular  fibres  in  their  composition  ; both  were  emptied 
through  the  bladder  by  the  one  puncture.  The  ureter  on  each  side  was  adherent 
to  the  wall  of  the  sacculus  and  considerably  pressed  upon,  and  as  the  result 
of  this  the  pelves  of  the  kidneys  were  dilated  ; the  pyramidal  portion  of  the 
kidney  was  absorbed  and  the  cortex  greatly  thickened  and  indicated  by  chronic 
interstitial  inflammation.  The  bladder  was  greatly  dilated  and  hypertrophied, 
its  mucous  membrane  was  opaque  and  white,  and  showed  no  signs  of  old  or 
recent  cystitis.  The  prortate  and  urethra  were  healthy,  and  no  source  of 
mechanical  obstruction  was  detected.  The  cause  of  the  condition  is  extremely 
obscure.  There  is  a similar  specimen,  but  somewhat  less  marked,  in  the 
museum  of  University  College  ; the  sacculus  springs  from  the  same  spot, 
which  indeed,  from  comparison  with  other  specimens,  seems  to  be  the  common 
point  of  origin  of  all  sacculi  of  the  bladder  which  reach  any  considerable 
size. 

TUMOUBS  OF  THE  BLADDEB. 

Various  forms  of  tumour,  both  malignant  and  simple,  are  met  with  in  the 
bladder.  The  most  common  simple  growth  is  the  Villous  Tumour  or 
Papilloma.  It  consists  of  delicate  branched  processes  which,  when  the 
growth  is  immersed  in  water  float  out,  so  that  it  somewhat  resembles  a 
sea  anemone.  These  may  spring  from  a narrow  base  forming  a peduncu- 
lated mass,  or  spread  over  a considerable  area  of  the  bladder  wall.  The  ; 
base  from  which  they  arise  may  be  almost  level  with  the  sm’face  of  the  i 
bladder,  or  may  form  a fleshy  mass  of  some  thickness,  klicroscopic  exami-  V 
nation  shows  that  each  papilla  is  composed  of  a fine  capillary  loop,  surrounded  £ 
by  an  extremely  delicate  connective  tissue,  in  some  parts  almost  homogeneous, 
with  numerous  rounded  or  spindle-shaped  cells  scattered  through  it.  The  «.j 
surface  is  covered  with  epithelium  of  the  same  character  as  that  of  the 
bladder,  but  more  delicate.  The  cells  are  often  oval  or  fusiform,  and  are  w 
arranged  in  several  layers.  This  delicate  epithelium  separates  almost  im-  IN 
mediately  if  the  growth  is  put  in  water,  and  is  consequently  often  lost  in  m 
microscopic  specimens.  The  base  is  composed  of  loose  and  highly  vas- 
cular  connective  tissue.  These  tumours  almost  invariably  spring  from  some  | 
part  of  the  trigone,  usually  near  the  orifice  of  one  ureter  or  the  meatus 
internus.  They  are  usually  single,  but  occasionally  two  or  more  are  found. 

Sir  Henry  Thompson  states  that  only  about  one  in  six  or  seven  arc  dis- 
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^ » iiictly  pedunculated,  the  great  majority  being  more  or  less  sessile.  When 
fil  <)eduuculated,  the  pedicle  may,  in  rare  cases,  be  of  considerable  length, 
l.l  onietimes  an  inch  or  more. 

$1  Other  simple  tumours  are  occasionally  met  with.  Thus  in  children  simple 

!I\^<lnllcous  polypi  have  been  observed.  They  are  smooth  or  nearly  smooth  on 
d he  surface,  and  composed  chiefly  of  myxoma-tissue,  similar  to  that  seen  in 
.he  simple  polypus  of  the  nose.  In  others  the  connective  tissue  basis  of  the 
Lumour  was  so  firm  and  the  papillation  on  the  surface  so  imperfect  that  the 
|.<rowth  has  been  described  as  a fibroma.  Probably  all  these  growths  are 
1 dosely  related  to  each  other,  consisting  essentially  of  an  out-growth  from 
; ' he  submucous  tissue  of  the  bladder.  Myomala  also,  or  tumours  containing 
,aon-striated  muscular  fibre  have  been  met  with  springing  from  the  wall  of 
p :he  bladder. 

I'l  • Sarcoma  of  the  bladder  has  been  met  with  in  a few  cases.  The  growth  is 
M .composed  of  round  cells,  or  mixed  round  and  spindle  cells,  and  is  papillary  on 
i:he  surface.  The  distinction  between  this  and  a papilloma  with  a thick  base 
ijj  which  has  been  inflamed  is  not  easy  to  make  out,  and  further  investigation  is 
■¥  ver|uired  before  a clear  separation  can  be  made  between  these  tmnours  ; more 
t ii’specially  as  all  new  growths  in  the  bladder,  whether  simple  or  malignant, 
e ttend  to  assume  a papillary  form.  Sir  Henry  Thompson  describes  tumours 
i which,  in  his  opinion,  occupy  a place  between  papilloma  and  sarcoma,  and 
i which  he  terms  “transitional.” 

i Symptoms. — Simple  tmnours  of  the  bladder  occur  usually  in  youth  or  early 

I'  middle  age.  The  earliest  symptom  in  all  forms  of  simple  tumour  is  hsemor- 
f rhage.  At  first  it  is  small  in  amount  and  intermittent,  but  as  the  disease 
f ; progresses  it  becomes  more  abundant  and  almost  constant.  The  characteristic 
i -sign  of  hmmoiThage  from  a A'illous  tiunour  is  that  the  blood  is  not  uniformly 
|i  :mixed  with  the  urine,  but  comes  chiefly  towards  the  end  of  micturition,  some- 
k t times  dropping  away  almost  pure  after  the  urine  has  ceased  to  flow.  The 
I quantity  may  be  very  large,  and  clots  are  often  passed.  As  the  disease 
■ advances  frequency  of  micturition  and  the  general  signs  of  irritability  of  the 
! bladder  may  make  their  appearance,  but  hasmaturia  may  form  the  only 
' symptom  for  many  months  or  even  years.  I have  known  abundant  hasmaturia 
I to  continue  for  many  years — for  twelve  or  fourteen — probably  from  a papil- 
loma, without  deranging  the  general  health  to  so  great  an  extent  as  might  be 

1 expected  from  so  continuous  and  copious  a loss  of  blood.  The  most  important 
sign,  and  one  which  should  always  be  persistently  sought  for,  is  the  passage  of 
recognizable  fragments  of  the  growth  in  the  urine.  But  little  information  is 
gained  by  sounding  ; occasionally  some  irregularity  may  be  felt,  but  its  nature 
and  outline  cannot  be  determined.  A hollow  sound  may,  however,  return 
with  some  of  the  growth  in  its  eye,  and  thus  determine  the  nature  of  the  case. 
Profuse  haemorrliage,  after  sounding,  commonly  occurs,  but  is  not  sufficient 
to  found  a diagnosis  upon.  Examination  of  the  trigone  from  the  rectum 
never  gives  any  information  unless  the  tumour  be  very  large,  when  it  might 
possibly  be  recognized  by  pressing  firmly  above  the  pubes  at  the  same  time. 
Careful  examination  of  the  bladder  by  means  of  a small  flat-bladcd  lithotritc 
may  detect  the  presence  of  the  tumour,  as  in  the  first  case  recorded  by 
Thompson. 

'riiese  tumours  occasionally  become  encrusted  with  phosphatic  matter, 
deposited  upon  them  by  the  urine,  and  then  they  will  resemble  still  more 
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closely  a calculus  when  the  l)ladtler  is  sounded  ; from  it,  however,  they  may 
be  distinguished  by  their  fixed  character,  and  by  the  impossibility  of  passing 
a sound  around  them. 

If  the  disease  be  left  unrelieved  it  terminates  fatally  sooner  or  later,  some- 
times by  exhaustion  from  constant  loss  of  blood,  but  more  often  by  disease  ol' 
the  kidneys  induced  by  the  obstruction  to  the  orifices  of  the  ureters  by  the 
growth,  or  by  septic  cystitis  extending  to  the  pelvis  of  the  kidney. 

The  diagnosis  can  usually  be  made  by  attention  to  the  above  points  ; but 
should  this  not  be  possible,  the  bladder  may  be  explored  in  the  following 
manner  as  practised  by  Sir  Henry  Thompson,  the  exploration  being  followed, 
if  possible,  by  removal  of  the  growth,  should  it  seem  suited  for  such 
treatment. 

The  patient  being  placed  in  the  lithotomy  position,  and  a centrally  grooved 
staff  introduced,  the  median  perineal  section  is  made  upon  this,  the  membranouK 
portion  of  the  urethra  opened,  and  the  finger  passed  into  the  bladder  ; the 
interior  of  which  may  thus  be  reached  and  explored  in  all  its  parts  by  pressing 
down  the  anterior  abdominal  wall,  the  muscles  of  which  must  be  thoroughly 
relaxed  by  full  anaesthesia.  Should  the  papilloma  be  found,  this  incision  will 
serve  for  its  removal.  Should  there  be  no  papilloma,  the  method  of  exploration 
will  determine  the  condition  of  the  interior  of  the  bladder,  the  presence  oi- 
not  of  malignant  disease,  or  of  encysted  calculus. 

The  Treatment  of  simple  tumours  of  the  bladder  was  up  to  a recent  peiiod 
of  the  most  unsatisfactory  character.  Surgeons  usually  contenting  themselves 
with  restraining  the  haemorrhage  by  means  of  gallic  acid  and  similar  astringents. 
Operative  means  were  seldom  employed.  It  is  true  that  Civiale  removed  a 
small  growth  of  this  kind  situated  near  the  neck  of  the  bladder  by  seizing 
and  twisting  it  off  with  a lithotrite.  Warner  removed  a tumom’  of  this  kind 
the  size  of  an  egg  from  the  bladder  of  a woman  after  dilating  the  m*ethra. 

Billroth  removed  a tumour  from  the  bladder  of  a boy  which  proved  to  be 
in  part  a myo-sarcoma  in  others  a myo-carcinoma.  It  was  as  large  as  the 
fist,  and  had  a pedicle  which  appeared  to  be  connected  with  the  musculai' 
coat.  The  operation  consisted  of  cystotomy  by  the  ordinary  lateral  operation. 
But  as  the  tumour  was  too  large  to  be  got  away  through  the  perineum,  the 
bladder  was  opened  above  the  pubes  by  a free  transverse  cut.  The  tumour 
was  then  torn  away  by  the  finger,  and  the  pedicle  cut  across  with  a knife 
guarded  by  the  finger.  The  patient  did  well. 

Humphry  in  1877  operated  on  a boy  who  had  a tumour  in  the  bladder 
causing  dysuria  and  hgemorrhage.  He  opened  the  bladder  by  lateral  cysto-... 
tomy  through  the  perineum,  and  removed  the  tumour  with  forceps  and  the 
finger-nail.  It  proved  to  be  a fibro-sarcoma.  The  patient  made  a good 
recovery. 

Volkmann  and  Marcacci  have  both  performed  supra-pubic  cystotomy  for 
the  removal  of  vesical  myomata,  but  with  fatal  results.  In  1881,  RansvholT 
of  Ohio,  removed  a tumour  as  large  as  a small  peach  growing  from  the 
posterior  wall  of  [the  bladder.  The  operation  he  practised  was  latend 
cystotomy ; the  tumour  was  then  scraped  aw'ay  by  means  of  one  of  \ oLkmann  s 
sharp  spoons.  The  patient  recovered  after  a tedious  convalescence. 

To  Sir  Henry  Thompson  is  due  the  merit  of  having  simplified  the  operation 
and  placed  it  on  a more  definite  basis.  His  operation  consists  in  opening  the 
urethra  by  tlie  ordinaiy  median  perineal  section,  dilating  the  prostatic  urethra 


I 


:\^^XFLORATIO^^  OF  THE  BLADDER  BY  THE  FINGER.  1049 

J 

I * md  ueck  of  the  bladder  with  the  fiii«‘er,  feelinf^  for  tlie  tumour,  and  then 
a i|  ’emoving-  it  by  properly  constructed  forceps,  by  which  it  is  seized  and  crushed 

I I or  torn  away  from  the  mucous  membrane.  The  bladder  is  then  washed  out 
[pand  drained  with  an  elastic  tube  till  all  heemori’hage  ceases,  when  the  perineal 
j'!}.vound  is  allowed  to  heal. 

Thus  it  will  be  seen  that  three  operations  have  been  adopted  for  the  removal 
I intra-vesical  tumours,  viz.,  cystotomy  by  the  supra-pubic  method  ; cysto- 
|.iOmy  by  the  lateral  perineal  incisions,  and  urethrotomy  by  the  median  perineal 
ncisions.  The  operation  that  the  Surgeon  will  select  must  necessarily  in  a 
L^’eat  measure  depend  upon  the  size  and  consistence  of  the  tumour.  When 
his  is  very  lai’ge  and  firm,  as  in  Billroth’s  and  Humphry’s  cases,  cystotomy 
I )y  one  or  other  of  the  methods  adopted  by  these  Surgeons  will  be  required  ; 
||  vhen  of  smaller  size  and  soft,  urethrotomy,  with  dilatation  of  the  neck  of 
fi-he  bladder,  as  adopted  by  Thompson,  suffices  for  the  extraction  of  the  growth, 
kind  being  the  simpler  and  less  dangerous  method  should  be  adopted. 

In  papilloma  and  myoma  of  the  female  bladder  the  m’ethra  should  be 
5 [ liJated  so  as  to  admit  the  fore-finger ; along  this  the  sharp  spoon,  or  Thompson’s 
.breeps  may  be  slipped  and  the  growth  scraped  away  or  crushed  off. 

C'a2»’cer  of  the  Bladder. — The  bladder  is  not  a common  seat  of  primary 
.:ancer  ; it  is  more  often  implicated  by  the  extension  of  malignant  disease  from 
'.ome  neighbouring  part,  as  the  rectum  or  uterus.  According  to  Walshe,  it 
never  appears  before  the  40th  year.  The  form  of  cancer  occurring  in  the 
ffadder  as  a primary  disease  is  squamous  epithelioma.  Scirrhus  is  said  to 
lave  been  met  with,  bub  most  probably  it  commenced  in  the  prostate  and  not 
n the  bladder  itself.  Epithelioma  of  the  bladder  often  commences  on  the 
<x)sterior  surface,  extending  secondarily  to  the  trigone.  The  ulcerating  surface 
of  the  tumour  occasionally  becomes  encrusted  with  phosphatic  deposit,  and 
)<»metimes  a phosphatic  calculus  may  form  in  the  diseased  bladder,  and  thus 
iidd  gi’eatly  to  the  intense  pain  that  usually  attends  this  affection.  The 
Symptoms  it  gives  rise  to  are  intense  dysuria,  with  discharge  of  blood,  and 
'viscid  mucus,  in  which  fragments  of  the  tumour  may  be  found.  Ho  conclu- 
>rfon  of  any  kind  can  be  drawn  from  single  cells  ; it  is  only  when  a distinct 
group  of  cells  is  found,  possibly  attached  to  a portion  of  stroma,  that  any 
•opinion  can  be  formed  as  to  their  source.  In  a case  under  the  care  of 
Berkeley  Hill,  the  nest-like  aiTangement  of  the  epithelial  cells  was  recognized 
in  some  fragments  passed  in  the  urine.  Sir  H.  Thompson  states  that  the 
iliagnosis  of  cancer  fi'om  simple  tumours  may  be  made  by  the  age  of  the 
oatient,  and  by  the  fact  that  pain  and  frequency  of  micturition  appear  early, 
often  before  the  blood.-  The  rapid  progress  of  the  disease,  and  the  intensity 
)f  the  patient’s  sufferings,  differ  widely  from  the  slow'  progress  and  slight  dis- 
al'3omfort  caused  by  simple  tumours  during  the  early  peiiod  of  their  develop- 
ment. 

AVhen  secondary  to  rectal  cancer,  a communication  will  usually  have  been 
established  between  the  tw'o  cavities  through  which  flatus  and  faeces  pass  into 
ithe  bladder,  and  thus  greatly  aggravate  the  patient’s  sufferings. 

fl’he  Treatnmit  of  cancer  of  the  bladder  is  necessarily  of  a purely  palliative 
^ character,  for  in  these  miserable  cases  nothing  of  a curative  character  cjin  be 
t iattempted.  Morphia  hypodermically  administered,  the  frequent  use  ol’  the 
■catheter,  with  disinfectant  injections,  possibly  drainage  of  the  bladder  through 
a median  perineal  section,  and,  in  those  cases  that  arc  secondary  to  rectal  cancer, 
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colotx:)my,  constitute  the  main  elements  of  tlie  treatment  of  this  incurable 
malady. 


HEMATURIA. 

The  admixture  of  blood  ^^'ith  the  urine  may  usually  be  recognized  by  the 
colour  that  it  communicates  to  this  fluid.  If  the  blood  be  in  large  quantity, 
the  urine  will  be  dark  brown,  chocolate,  or  moroiie-coloured,  and  will  stain  red 
the  bottom  of  the  utensil  or  a piece  of  white  blotting-paper.  If  it  be  in  smaller 
quantity,  the  urine  will  be  brown  in  varying  shades — smoky,  or  having  some- 
thing the  aspect  of  thin  beef-tea  ; and  in  other  cases  it  will  be  little  discoloured, 
but  will  deposit  a red  or  brown  sediment  on  standing.  Under  the  microscope, 
blood-discs  may  be  detected  in  large  numbers.  Heat  coagulates  the  blood  into 
a brownish-grey  deposit,  leaving  a clear  supernatant  fluid.  Microscopic  exami- 
nation should  never  be  neglected  in  doubtful  cases,  as  by  that  means  small 
traces  of  blood  may  be  certainly  recognized  ; and,  moreover,  it  must  be  re- 
membered that  in  the  condition  known  as  hmmatinuria  the  urine  is  darkly 
stained  with  blood-pigment,  but  contains  no  corpuscles.  The  patient’s  word 
that  he  has  passed  blood  should  never  be  relied  upon  too  imphcitly,  as  liigh- 
coloured  urine  depositing  uric  acid  or  urates  is  often  ignorantly  supposed  to 
contain  blood. 

Hmmaturia  may  arise  from  a constitutional  condition  or  from  a local  cause. 
When  constitutional,  it  is  usually  the  consequence  of  scurvy.  In  these  cases  it 
will  necessarily  be  associated  with  other,  and  probably  marked,  evidences  of 
the  disease.  A form  of  hsematuria,  depending  on  the  presence  of  a parasite — 
the  Bilharzia  hccmatolia — is  prevalent  in  Africa,  and  has  been  ably  investigated 
by  Leuckart,  John  Harley,  Cobbold,  and  others. 

When  arising  from  local  causes,  hmmaturia  is  a symptom  of  disease  existing 
in  some  part  of  the  urinary  apparatus,  and  it  often  assumes  great  importance 
from  the  loss  of  blood  induced. 

Sources. — Ha3maturia  may  arise  from,  1,  the  Kidneys  ; 2,  the  Bladder ; 3, 
the  Prostate  ; or  4,  the  Urethra  ; and  from  each  source  several  distinct  causes 
will  produce  it.  The  recognition  of  the  precise  morbid  condition  that  gives 
rise  to  hmmaturia  is  of  the  first  importance  in  its  treatment. 

1 . Haemorrhage  from  the  Kidneys. — When  occiuring  from  the  kidneys, 
the  bleeding  may  be  the  result  of  congestion,  acute  inflammation,  or  malignant 
disease  of  those  organs,  of  acute,  tubercular,  or  calculous  pyelitis,  or  of  passage 
of  a calculus  down  the  ureter.  The  most  certain  evidence  that  the  blood  comes 
fi’om  the  kidney  is  the  presence  of  blood- casts  of  the  renal  tubules.  The  renal 
congestion  may  be  inflammatory  or  passive  ; in  either  case  the  urine  will  pre- 
sent, after  the  discharge  of  blood  has  ceased,  evidences  of  chronic  renal  disease 
in  the  form  of  albumen,  pus,  or  casts  of  tubes.  When  the  hemorrhage  arises 
from  renal  calculus,  either  stationary  or  descending,  the  symptoms  of  that 
morbid  condition,  described  at  p.  918,  Vol.  II.,  will  be  well  marked.  Blood 
from  the  kidney  does  not  often  appear  as  clots,  and  is  uniformly  mixed  with 
the  urine.  Blood-casts  of  the  ureter  have  been  seen  in  cases  of  very  profuse 
renal  haemorrhage  from  cancer  or  injury. 

2.  Haemorrhage  from  the  Bladder. — If  the  blood  proceed  from  the 
bladder,  it  may  be  the  result  of  congestion  of  the  mucous  membrane,  of  the 
irritation  of  a calculus,  of  a papilloma  or  other  villous  tumour,  or  of  the  ulcera- 
tion of  malignant  disease.  When  it  depends  on  vesical  congestion,  there  vill 
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5 a sensation  of  weight  in  the  region  of  the  bladder,  with  fre(|ueiit  desire  to 
.iss  urine  ; when  on  calculus,  the  special  symptoms  of  the  existence  of  stone 
; ill  be  present.  When  it  occurs  from  a villous  tumour  at  the  neck  of  the 
;iadder,  the  quantity  of  blood  lost  is  usually  very  great  and  the  hmmor- 
luige  pei*sistent.  If  it  arise  from  malignant  disease,  the  discharge  of  pus, 
id  of  the  dehris  of  the  ulcerating  tumour,  may  afford  evidence  of  the 
uirce  of  the  hiemorrhage.  Blood  from  the  bladder  usually  is  most 
Hindant  towards  the  end  of  micturition,  especially  in  cases  of  tumour.  The 
•st  urine  that  passes,  or  that  is  drawn  off  by  a catheter,  being  pale  and  less 
oody  than  the  last,  and  at  the  termination  nothing  but  blood  may  flow.  In 
one  and  cystitis  it  is  more  often  uniformly  mixed  with  the  urine.  Irregular 
.Hasses  of  clot  are  often  passed  when  the  hemorrhage  has  been  very  abundant. 

3.  Haemorrhage  from  the  Prostate. — If  the  prostate  be  the  source  of 
emorrhage,  the  discharge  may  be  occasioned  by  congestion  of  that  organ,  or 
■ y its  ulceration,  simple  or  malignant.  In  these  cases,  exploration  by  the 
3ctum  and  urethra  will  indicate  the  true  cause  of  the  bleeding.  The  blood 
i^ually  finds  its  way  back  into  the  bladder  rather  than  towards  the  penile 
vethra,  and  thus  may  aj^pear  towards  the  end  of  micturition,  or  be  uniformly 

i|m’xed  with  the  urine,  as  in  hmmorrhage  from  the  bladder. 

4.  Haemorrhage  from  the  Urethra. — The  bleeding  may  arise  from 
mple  congestion  of  the  mucous  membrane,  from  inflammatory  irritation  of 

. , or  may  follow  rupture  of  the  walls  of  the  canal,  consequent  on  injury  or  on 
le  introduction  of  instruments. 

Blood  fr-om  the  urethi’a  usually  flows  independently  of  micturition,  as  in 
ecent  injmies,  or  passes  with  the  first  few  drops  of  urine.  It  may,  however, 
ncasionally  come  with  the  last  drops  expelled.  This  is  by  no  means  micommon 
•1  gonoiThcca,  or  in  cases  of  gleet  dependent  upon  a granular  condition  of  the 
||iiucous  membrane  of  the  bulbous  portion  of  the  urethra.  It  seems,  then,  to  be 
'ue  to  the  contraction  of  the  ejaculator  urinm  squeezing  a drop  or  two  of  blood 
rom  the  inflamed  spot. 

Treatment. — The  treatment  of  hmmaturia  must  necessarily  have  reference 
» its  cause.  “NWien  it  depends  on  a morbid  constitutional  state,  as  scurvy  or 
lalarial  poisoning,  the  treatment  of  the  disease,  of  which  the  hmmaturia  is 
nerely  a symptom  or  an  effect,  must  be  conducted  on  ordinary  medical  prin- 
: iples.  If  it  arise  from  inflammatory  congestion  of  the  kidneys,  bladder,  or 
•rostate,  cupping,  or  the  application  of  leeches  over  the  affected  part,  demul- 
vents,  and  saline  drinks,  will  be  most  efficacious ; if  fr’om  passive  congestion, 
aline  purgatives,  followed  by  the  use  of  astringents,  will  speedily  induce  a 
tessation  of  the  hsemoiThage.  The  astringent  that  exercises  the  most  marked 
nfluence  in  ainesting  haematuria,  when  that  condition  is  purely  passive,  is  un- 
doubtedly gallic  acid.  This  may  be  given  in  flve  or  ten  grain  doses,  fr’equently 
epeated,  in  infusion  of  buchu  or  uva  ursi. 

Sometimes  the  bladder  becomes  distended  by  a large  soft  coagulum,  filling 
ap  its  interior,  and  causing  it  to  reach  to  the  umbilicus,  forming  a rounded 
olid  tumour,  like  a gravid  uterus.  In  such  circumstances,  the  largest  catheter 
lhat  cjin  be  introduced  must  be  passed,  and  the  syringe  of  an  aspirator  adapted 
o it.  By  this  means  the  blood,  even  when  coagulated  into  a single  large  clot 
I illing  the  whole  bladder,  may  be  easily  removed,  and  thus  a complication  for- 
nerly  most  troublesome  to  the  Surgeon  and  agonizing  to  the  patient  is  over- 
;onie  without  the  slightest  difficulty.  The  evacuator  used  in  lithotrity  would 
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answer  the  purpose  equally  well.  If  these  instruments  he  not  at  haml,  the 
fluid  contents  of  the  bladder  must  be  drawn  off  by  a large  catheter,  and  the 
more  solid  portions  broken  down  and  washed  away  by  the  injection  of  one  of 
the  antiseptic  solutions  recommended  for  cleaning  the  bladder  in  chronic 
cystitis  (p.  1034).  Should  decomposition  occur,  the  bladder  must  be  frequently 
washed  out  with  antiseptic  fluids. 
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DISEASES  OF  THE  PROSTATE. 

I The  prostate  is  subject  to  Acute  and  Chronic  Inflammation,  to  Hypertrophy, 
i id  occasionally  to  Atrophy,  Malignant  Disease,  Tubercle,  and  the  formation 
^ Calculi. 

PROSTATITIS. 

;t  3 Acute  luflammatiou  of  the  Prostate,  or  Prostatitis,  very  rarely 
;cur.s  as  an  idiopathic  aifection.  When  met  with,  it  is  usually  the  result  of 
ouorrhoea.  or  of  the  use  of  stricture-instruments,  more  especially  in  middle- 
tfcd  men. 

Symptomb. — These  are — deeply-seated  dull  pain,  with  heat  and  weight  in  the 
►Brimeum,  a frecpient  desire  to  pass  urine,  and  very  great  and  spasmodic  pain 
xcompamdng  the  act  ; in  fact,  the  irritability  that  is  set  up  about  the  neck  of 
lie  bladder  is  perhaps  the  most  marked  and  distressing  feature  hi  the  disease, 
i'hese  symptoms  are,  however,  common  to  various  inflammatory  affections  of 
le  m-iuary  organs,  and  they  can  be  distinctly  referred  to  the  inflamed  prostate 
inly  by  rectal  exploration.  On  introducing  the  finger  into  the  gut,  the 
rfostate  will  be  found  much  enlarged  and  exquisitely  tender  to  the  touch  ; and 
lie  patient  often  suffers  considerably  from  the  pressure  of  the  inflamed  organ 
{poll  the  rectum  during  defecation. 

Treatment.  —This  should  be  of  an  actively  antiphlogistic  character,  so  as 
) prevent,  if  possible,  the  foimiation  of  abscess.  The  perinmum  must  be 
Duppc*d  or  well  leeched  ; wann  hip-baths  and  poppy  fomentations  assiduously 
employed ; and  salines  with  antimony  administered.  In  this  way,  the  for- 
iiation  of  abscess  witliiu  or  around  the  prostate  may,  in  many  cases,  be 
r re  vented.  Moiphia  suppositories  may  be  used  to  relieve  pain. 

Prostatic  Abscess  may  form  either  as  a consequence  of  acute  inflam- 
mation running  on  to  the  suppurative  stage,  and  in  this  way  it  is  not  very 
! nfi’equently  met  with  as  a complication  of  gonorrhoea  ; or  it  may  occur  with 
om]>aratively  little  antecedent  inflammation — as  sometimes  happens  in  pymmia. 
rr  if  the  organ  be  accidentally  bruised  during  lithotrity.  In  these  cases, 
I'bscess  perhajis  as  frequently  forms  in  the  areolar  envelope  as  in  the  organ 
~elf.  Idioiiathic  suppuration  of  the  prostate,  irrespective  of  any  of  the  above 
•auses,  is  of  rare  occurrence  ; but  it  may  occur  in  individuals  of  broken 
ealth,  the  matter  then  usually  accumulating  in  large  quantity,  and  discharging 
•jlf  into  the  bladder. 

Symptoms. — When  inflammation  of  the  prostate  terminates  in  abscess,  rigora, 
nth  strangury,  and  perhajis  retention  of  urine,  occur.  In  many  cases  the 
lerinaeum  becomes  brawny  ; in  others,  tenderness  of  the  gland  and  dee{> 
uctuatioii  may  be  felt  through  the  rectum.  When  left  to  itself,  the  abscess 
tnost  usually  gives  way  into  the  urethra  or  neck  of  the  bladder  ; but  it  may, 
‘SjKicially  when  occurring  in  the  prostatic  capsule,  open  externally  into  the 
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periiifBuin,  or  even  into  the  rectum.  In  many  cases,  the  abscess  prcsentiii«-  on 
the  urethral  surface  of  the  prostate  is  burst  dui-ing  tlie  introduction  of  tlie 
catheter,  used  for  the  relief  of  retention  of  urine  induced  by  the  pressure  of 
the  tumefaction  ; the  matter  escaping  along  the  side  of  and  tlirough  the 
instrument. 

Treatment. — It  not  unfrequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a prostatic  abscess  is  the  escape 
of  pus  by  the  urethra,  or  mixed  with  the  urine,  so  as  to  give  this  fluid  a thick 
milky  appearance.  In  such  circumstances,  the  only  available  treatment  istliat 
which  is  directed  for  the  relief  of  the  strangury  and  local  vesical  irritation  on 
ordinary  medical  principles,  such  as  have  already  been  described.  But  if,  as 
sometimes  happens,  the  pus  come  forward  into  the  perinseum,  then  a more 
decided  line  of  treatment  is  requh'ed.  In  these  cases  a hard  brawny  mass  will 
be  felt  lying  deeply  on  the  side  of  the  perinaeum  ; and  into  this  a deep  incision 
should  be  made.  The  Surgeon  must  not  wait  for  fluctuation,  but  must  cut 
deeply  in  the  direction  of  the  matter,  keeping,  however,  as  nearly  as  po.ssible 
in  the  mesial  line,  with  the  back  of  the  knife  towards  the  rectum.  Even  if  no 
pus  escape  at  first,  it  may  do  so  if  the  part  be  well  fomented  for  a few  hours  ; 
and  thus  communication  with  the  urethra  or  rectum  may  be  prevented. 
When  the  abscess  points  towards  the  rectum,  and  fluctuation  can  clearly  be 
felt  by  the  finger  in  the  bowel,  it  may  be  opened  in  this  situation.  To  do 
this,  the  bowels  must  first  be  thoroughly  opened,  and  the  rectum  cleaned  mth 
an  enema.  The  patient  is  then  anesthetized  and  tied  up  in  the  Lithotomy 
position,  the  pelvis  being  well  raised  on  a pillow.  A duck-bill  speculum  is 
then  passed,  and  the  fiuctuating  spot  explored  with  a good-sized  aspirator 
ngedle.  If  pus  is  found,  a scalpel  may  be  pushed  in  ; the  opening  is  then 
dilated  with  a pair  of  polypus-forceps  and  a drainage-tube  inserted.  The  tube 
falls  out  in  a few  hours,  and  need  not  be  replaced  as  the  cavity  usually 
closes  rapidly  as  soon  as  the  pus  is  let  out.  If  the  incision  be  limited,  and 
kept  as  nearly  as  possible  in  the  middle  line,  there  is  no  hEemorrhage  of  any 
consequence. 

Hetention  of  Urine  from  Prostatitis. — In  prostatitis,  retention  may 
occur  fi’om  the  swelling  of  the  organ,  from  the  infiltration  of  exudation-matter 
around  it,  or  from  the  formation  of  pus  in  it.  In  these  cases  the  neck  of  the 
bladder  will  be  carried  to  a considerable  distance  from  the  surface,  and  may 
very  probably  not  be  reached  by  an  ordinary  catheter,  which  may  be  biuied  up 
to  the  rings  and  yet  not  enter  the  cavity  of  that  organ.  In  these  circumstances 
a silver  prostate-catheter  should  be  emp)loyed  ; and  this  must  be  carefully 
introduced,  lest,  by  entering  the  cavity  of  an  abscess  which  has  already  buret 
per  ureihram,  it  might  be  supposed  to  have  entered  the  bladder  itself.  lu 
introducing  the  instrument  in  these  circumstances,  care  should  be  taken  to 
keepD  its  point  constantly  in  contact  with  the  upper  surface  of  the  urethra,  and 
to  hook  it  round  the  pubes.  The  upper  surface  of  the  urethra  is  a sure  guide 
to  the  bladder ; for  any  abscess,  false  passage,  or  irregularity  of  direction  will 
ahvays  first  affect  the  lower  aspect  of  this  canal,  being  surrounded  by  yielding 
structures  ; whilst  the  upper  part,  being  firmly  supported  by  bone  and  liga- 
ment, cannot  so  readily  alter  its  direction. 

Chronic  Inflammation  of  the  Prostate  may  follow  the  acute  affection, 
especially  when  it  is  gonorrhoeal.  The  patient  is  troubled  by  a sense  of  iveiglh 
and  fulness  in  the  perinreum,  and  there  may  be  an  occasional  glairy  discharge 
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:|■•onl  the  urethra,  tine  threads  of  mucus  may  often  be  seen  floatiiif^  in  the 
rrine,  especially  in  tliat  hret  passed,  and  in  tlie  last  few  drops  expelled  by 
;:;.raining  if  these  1x3  collected  separately.  Frequency  of  micturition  and  some 
i'.ain  during  and  after  the  act  may  be  present.  Examination  by  the  rectum 
; aows  that  the  prostate  is  slightly  tender,  hard,  and  enlarged,  sometimes  more 
n one  side  than  the  other.  A chronic  abscess  may  slowly  form  without  great 
icrease  in  the  intensity  of  the  symptoms.  'I'his  complication,  which  is  for- 
anately  rare,  is  recognized  by  examination  from  the  rectum.  Should  the 
bscess  burst  into  the  urethra,  the  cavity  in  the  indurated  gland-tissue  may  be 
ery  slow  in  healing.  I have  known  a case  in  which,  after  many  years,  the 
restate  remained  hard  and  enlarged,  and  on  pressing  firmly  on  it  from  the 
-v-ctiim,  pus  could  be  made  to  flow  from  the  urethra.  The  patient  was  obliged 
0 draw  olf  his  water  with  a catheter,  but  suffered  very  little  in  his  general 
fteidth. 

The  Dkujnosis  of  this  condition  from  tubercular  disease  of  the  prostate  is 
ften  extremely  difficult.  Its  extremely  chronic  nature,  the  absence  of  any 
isease  of  the  testicles  or  vesiculas  seininales,  the  more  uniform  and  regular 
mlargement  of  the  gland,  and  the  history  of  the  case  will  usually  determine  its 
latime. 

The  Treatment  of  this  consists  in  repeatedly  blistering  the  perinmum. 
►lelladonna-suppositories  may  sometimes  relieve  the  uncomfortable  sensations. 
Any  treatment  by  the  urethra,  such  as  injections  of  nitrate  of  silver,  will  only 
aggravate  the  condition.  Tonics,  change  of  air,  and  sea-bathing  are  sometimes 


r>f  use.  I odide  of  potassium  may  be  given,  or  the  iodide  of  iron  if  the  patient 
' s anjemic.  Should  an  abscess  form  and  point  towards  the  rectum  or  perinmum, 
t must  be  opened. 

Prostatorrhcea  has  been  described  by  Gross  as  a discharge  of  clear  glairy 
nucus  fi’om  the  jn’ostate,  in  consequence  of  irritation  of  that  organ.  The 
llisease  is  chai’acterized  by  the  discharge  of  a few  drops  of  ropy,  viscid  mucus 
T'rom  the  urethra  after  micturition  or  defecation.  It  is  of  importance  chiefly 
;Tom  its  liability  to  be  confounded  with  spermatorrhcea,  and  from  the  depressing 
affect  consequently  produced  upon  the  patient’s  mind. 

The  Diagnosis  of  prostatorrhcea  from  spennatorrhcea  may  be  effected  by 
__  iiicroscopical  examination  of  the  characters  of  the  discharge. 

iThe  Treatment  consists  in  attention  to  the  state  of  the  general  health  ; the 
ludministration  of  tonics,  more  especially  of  iron  and  mix  vomica  ; the  removal 
of  any  local  source  of  in-itation  in  the  urethra,  rectum,  or  anus,  as  stricture, 
piles,  or  fissure  ; and  the  local  application  to  the  ]irostatic  portion  of  the 
-.urethra  of  the  nitrate  of  silver.  The  application  of  a blister  to  the  perinmum 
•is  beneficial  in  some  cases. 

Deep-seated  and  very  Chronic  Abscess  will  sometimes  slowly  form  in 
the  pelvis,  between  the  bladder  and  rectum,  behind  the  prostate,  giving  rise 
'by  its  pressure  to  a long  train  of  obscure  symptoms,  indicative  of  irritation 
iabout  the.se  organs,  such  as  dysuria,  strangmy,  and  occasional  admixture  of  pus 
'with  the  urine.  On  careful  examination  of  the  perinmum  and  rectum,  some 
slight  hardness  may  [jerhaps  be  deeply  felt  in  the  mesial  line,  or  towards  one 
side  of  it.  This  slowly  increases,  and  j)erineal  abscess  of  an  ill-defined 
<‘haracter  develoi)S.  When  this  lias  become  sufficiently  evident,  a free 
; incision  should  be  made  into  it,  when  jms  in  greater  or  less  abundance  will 
•esciipe.  On  cfirefnl  exjiloration  by  a ])robe  of  the  cavity  thus  opened  up,  a 
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ilec[)  sinus  will  probably  be  found  leading  into  the  pelvis,  and  to  the  (U'igiual 
seat  of  the  abscess.  This  re(]ui]’es  to  be  0})ened  up  by  a free  incision  on  one 
side  or  other  of  the  pcrina3um,  as  if  for  lateral  litliotoniy,  and  a pro]>er  and 
direct  exit  given  to  the  matter.  The  cavity  must  then  be  allowed  to  granulate- 
from  the  bottom. 

CHRONIC  ENLARGEMENT  OP  THE  PROSTATE. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a senil'! 
disease,  seldom  occurring  before  the  age  of  fifty-five,  but  commonly  met 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  Avheii  the  haii 
becomes  grey  and  scanty,  when  the  coats  of  the  arteries  begin  to  become 
atheromatous,  and  Avhen  the  arcus  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size  ; but  unless  the  enlargement  of  the  prostate 
interferes  with  the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to 
be  established.  If  we  look  upon  the  diseased  enlargement  of  the  prostate  as 
such  an  amount  of  hypertrophy  of  this  organ  as  interferes  seriously  Avith  the 
discharge  of  the  urine,  Ave  shall  probably  not  find  it  so  frequent  even  in  old 
men  as  is  generally  supposed.  Guthrie  states  that  it  is  not  commonly  found 
in  the  pensioners  at  Greenwich  Hospital.  Thompson  found  that  an  enlarge- 
ment appreciable  after  death  existed  in  34  per  cent,  of  men  above  the  age  of 
sixty  ; but  that  such  a degree  of  enlargement  as  to  give  rise  to  symptoms 
during  life  was  met  with  only  in  15  or  16  per  cent,  of  the  cases  he  examined. 
Though  age  must  be  looked  upon  as  the  primary  cause  of  this  particular 
hypertrophy  of  the  prostate,  there  can  be  little  doubt  that  it  may  be  predis- 
posed to  by  any  continued  source  of  indtation  of  the  urinary  organs,  such  as 
gonorrhoea,  stricture,  or  hard  living. 

Characters. — Enlargement  of  the  prostate  is  due  to  hypertrophy  of  the 
normal  structures — muscular,  fibrous,  and  glandular — of  the  organ.  Most 
commonly  there  is  an  excess  of  development  of  the  muscular  and  fibrous 
structure ; when,  however,  the  size  of  the  gland  has  been  very  sloAvly 
and  not  greatly  enlarged,  there  is  nearly  equal  hypertrophy  of  all  the  tissues. 
In  rare  instances,  there  is  excessive  development  of  the  glandular  element ; 
and  in  some  cases  homologous  tumours  are  developed.  The  enlargement 
generally  occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  to 
that  of  a hen’s  egg  or  a small  orange.  In  most  cases,  all  the  lobes  are 
enlarged  equally  or  nearly  so,  but  sometimes  there  is  a disj)roportionate 
development  of  one  of  the  lateral  lobes  or  of  the  middle  portion.  More  rarely, 
the  lateral  lobes  or  the  anterior  commissure  alone  are  enlarged. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  eye  an  a])- 
pearance  of  rotundity  and  increased  fulness  : at  a more  advanced  stage,  there 
may  be  great  in-egularity  of  outline.  There  is  usually  no  change  of  colour 
externally,  and  the  texture  of  the  gland  is  generally  indurated  ; though  some- 
times, Avhen  the  glandular  element  is  chiefly  increased,  it  is  found  to  be  looser 
and  softer  than  natural.  On  making  a section,  the  cut  surface  bulges  above 
the  level  ; and  the  shades  of  colour  are  more  strongly  marked  than  in  the 
healthy  prostate.  Not  uncommonly,  single  gland-lobules  are  found  hyper- 
trophied ; and  in  some  cases,  spheroidal  prominences  are  seen,  a\  hich  arc 
easily  enucleated,  and  Avhich  are  tumours  formed  in  the  substance  of  the 
gland.  Of  these  Ave  shall  presently  speak.  In  some  instances,  an  abuudaucc 
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‘ fluid  escapes  fi’om  the  cut  surface  and  from  the  opeiiiiij^s  of  the  prostatic; 
rLicts  ; while  in  other  cases  this  is  entirely  wanting.  Small  cavities,  dila- 
i|:.tions  of  the  gland-follicles,  arc  occasionally  found  ; sometimes  emjity, 
iL'metimes  containing  a yellow  fluid  resembling  pus  in  appearance,  but 
H )usisting  of  the  prostatic  secretion  in  a thickened  state.  The  prostate 
jl.ay  attain  a very  large  size.  The  largest  that  I liave  seen  is  cerhiiuly 
t|  le  in  the  Norwich  Hospital  Museum,  taken  from  a man  of  eighty ; it  weighs 
11  or;  than  20  ounces. 

" . Simple  Prostatic  Tumours. — The  nature  of  simple  tumours  of  the 
■estate  has  been  carefully  studied  by  Sir  Henry  Thompson  ; to  whose 
ciborate  work  on  the  diseases  of  this  organ  the  student  is  referred  for  further 
formation.  According  to  Thompson,  tumours  of  non-malignaut  character 
•e  met  with  in  most  cases  of  hypertrophied  prostate,  and  also  occasionally 
.hen  there  is  no  enlargement  of  the  organ.  He  divides  them  into  two  classes. 

‘‘1.  Tmnoui-s  which  are  generally  imbedded  in  the  substances  of  the  pro- 
late, but  the  structiu’es  of  which  are  isolated  from  those  which  surrounded  it. 
a I “2.  Outgrowths  which  are  continuous  in  structure  with  the  parts  of  the 
|»’Ostate  whence  they  spring,  but  which  manifest  a tendency  to  become  pal- 
ally  isolated,  by  assuming  a more  or  less  polypoid  form,  and  maintaining 
Dtachment  to  the  parent  organ  through  the  medium  of  a pedicle  only.” 

1 . The  isolated  tumours  in  the  substance  of  the  prostate  have  been  recognized 
7 Sir  E.  Home,  Cruveilhier,  Rokitansky,  Paget,  and  other  pathologists. 

: hey  may  occupy  any  portion  of  the  organ  ; but  are,  perhaps,  more  numerous 
L the  lateral  lobes  than  elsewhere.  They  are  easily  enucleated,  having  but  a 
■ose  connection  with  the  substance  of  the  gland.  In  diameter  they  vary  from 
jth  to  -Jths  of  an  inch.  They  are  firmer  and  mostly  paler  in  colour  than  the 
■:oper  prostatic  tissue,  and  are  less  vascular. 

“ The  basis  of  the  tumours  appears  to  be  the  fibrous  basis  or  stroma  of  the 
frostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres,  and  con- 
eective  with  a little  elastic  tissue,  closely  interwoven.  Interspersed  with  this, 

1 lere  are  present  in  most  cases  small  cavities  containing  flattened  polygonal  or 
) )heroidal  epithelium,  like  that  seen  in  a pouch  at  the  extremity  of  a prostatic 
J.aud-duct,  and  sometimes,  also,  some  prismatic  epithelium.  These  cavities  are 
ometimes  solitary,  sometimes  slightly  branched,  and  sometimes  of  an  elongated 
■ • tubular  form.  In  a few  instances  there  is  very  little,  or,  perhaps  no  such 
- andular  tissue  to  be  found  ; generally,  however,  a careful  search  will  discover 
. . In  some  of  the  outlying  tumoiu’S  the  glandular  structure  is  more  perfectly 
eveloped — in  some  it  is  quite  so — and  a duct  is  furnished  which  evidently 
urries  secretion  to  the  appointed  destination.” 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth  is  the 
i liddle  or  urethral  portion,  which  may  become  greatly  enlarged  in  size,  with 

• without  hypertrophy  of  the  lateral  lobes.  The  growth  assumes  a pyriform 
nape,  and  is  more  or  less  pedunculated.  It  is  continuous  in  structui'c  with 
le  prostatic  tissues,  and  has  its  own  duct,  which  opens  into  the  ui-ethra 
» irough  the  pedicle.  Rrostatic  concretions  are  commonly  found  in  these  out- 
rrowths  ; never  in  tlie  isolated  tumours. 

Though  most  common  in  the  middle  portion  of  the  prostate,  outgrowths 
7|iiay  occur  from  the  posterior  part  of  one  of  tlie  lateral  lobes,  or  from  that 
ortion  of  tlie  gland  which  lies  above  or  in  front  of  the  inner  orifice  of  the 
rethra. 
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fii  rare  instances,  the  veriiinontaiiiim  alone  appears  to  1)C  allected,  foriniii^ 
a thickened  polypoid  projection,  which  projects  in  a valvular  manner,  and 
interferes  materially  with  the  flow  of  urine. 

fl’hompson  points  out  that,  as  has  heen  suggested  by  Velpeau,  remarkabk' 
analogies  exist  between  these  prostatio  outgrowths  and  the  fibroid  tumours 
of  the  uterus.  This  view  is  in  accordance  with  the  teaching  of  Leuckart, 
Simpson,  and  others,  that  the  prostatic  utricle  in  the  male  is  the  analogue  of 
the  uterus  in  the  female. 

Mechanical  Effects  of  Enlarged  Prostate  on  the  Urinary  Organs.— 

Enlargements  of  the  prostate  are  productive  of  inconvenience  with  regard  to 
the  flow  of  urine,  giving  rise  either  to  retention  or  to  incontinence,  or  to  a kind 
of  mixture  of  both  conditions.  When  the  lateral  lobes  are  enlarged,  there  is  a 
diminution  of  the  lateral  or  transverse  diameter  of  the  canal,  at  the  same  time 
that  the  antcro-posterior  diameter  is  increased,  so  that  the  canal  becomes  a 
chink-like  passage.  The  m'ethra  also  becomes  greatly  elongated  and  tortuous ; 
and  is  diverted  from  the  natural  direction — this  varying  with  the  form  of 
enlargement.  When  the  median  portion  is  enlarged,  there  is  a more  or  les.s 
ailgular  curvature  of  the  canal  at  the  prostatic  portion.  When,  in  addition, 
there  is  enlargement  of  a lateral  lobe,  the  urethra  is  curved  also  laterally  in 
the  direction  of  the  enlarged  lobe.  The  lateral  deviation  may  occur  also  when 
there  is  enlargement  of  the  middle  lobe  ; but  it  then  affects  both  sides. 

The  inner  orifice  of  the  urethra  also  undergoes  changes.  Enlargement  of 


the  posterior  part  of  the  middle  portion  of  the  prostate  gives  it  a crescentic 

form,  with  the  convexity  directed  upwards : 
and,  in  enlargement  of  either  lateral  lobe,  the 
convexity  of  the  crescent  lies  towards  the  side 
opposite  the  enlarged  lobe.  Sometimes,  when 
there  are  two  or  more  irregularly  enlarged  lobes, 
the  orifice  is  very  much  distorted,  elongated, 
and  tortuous.  Sometimes,  in  cases  of  valvular 
or  pedunculated  projections  from  the  posterior 
portions,  the  orifice  appears  to  be  overlapped 
altogether.  This  condition  existed  in  the 
case  from  which  the  accompanying  drawing 
(Fig.  913)  was  taken  ; the  third,  or  median 
lobe  forming  a pedunculated  tumour  which 
acted  like  a valve — obstructing  the  exit  of  the 
urine  from  the  bladder,  though  it  did  not  offer 
any  obstacle  to  the  introduction  of  a catheter. 

The  elongation  and  expansion  of  the 
prostatic  portion  of  the  urethra  gives  rise 
to  an  increase  in  its  capacity,  so  that  it  sometimes  holds  two  or  three 
ounces  of  urine  ; and  the  elongation  will  carry  the  neck  of  the  bladder  upwards 
and  behind  the  pubes,  to  a considerable  distance  from  its  normal  position. 

While  the  lateral  enlagements  cause  the  urethra  to  assume  a somewhat  tor- 
tuous course,  the  middle  lobe,  if  hypertrophied,  may  readily  occasion  retention, 
by  projecting  against  the  entrance  to  this  winding  channel,  and  falling  o\er  1 
like  a valve  whenever  the  patient  attempts  to  pass  urine,  as  in  lig.  91-1. 
this  condition  no  urine  is  passed  until  by  accumulation  within  the  bladder  t ic 
neck  has  become  so  stretched  that  the  valve-like  obstruction  no  longer  c oses 


Fig.  <113.— Bladder  laid  open,  showing 
Enlargement  of  Urethral  Portion  of 
Prostate. 
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le  orifice.  Then  a small  quantity  of  urine  is  expelled  ; the  neck  of  the  bladder 
bllapses,  and  before  the  cavity  is  completely  emptied,  the  orifice  is  blocked 
j the  projecting  middle  lobe,  and  the  flow  ceases.  Thus  a certain  amount 
' urine  is  always  retained,  which  is 
ammonly  termed  the  “ residual  urine,” 
id  none  escapes  till  the  bladder  is  in  a 
ate  of  considerable  tension.  As  the 
liddle  lobe  increases  in  size,  a greater 
jgree  of  stretching  is  necessary  before 
'ine  can  esctipe.  Under  this  constant 
nsion  the  bladder  slowly  yields  and 
3Comes  dilated,  its  walls  arc  thick- 
led  by  fibroid  tissue,  and  it  gradually 
>jcome's  completely  “ atonic,”  losing  all 
’ctive  power  of  contraction.  At  last 
condition  is  reached  in  which  urine 
l.)ws  only  when  the  bladder  is  greatly 
sstended,  and  the  escape  of  a few  drops 
sufficient  to  render  the  obstruction 
|'!*mplete,  and  thus  a condition  of 
'most  constant  dribbling  of  urine  is 
:tablished.  This  forms  the  most 
epical  variety  of  prostatic  obstruction. 

•ess  commonly,  the  obstacle  to  the 
sHSsa<yc  of  urine  is  of  such  a nature  that 

O 

can  be  forced  by  increased  pressure, 
ud  we  then  find  the  muscular  coat  of 
• e bladder  hypertrophied,  as  in  stric- 
ire  of  the  urethra.  In  still  more  rare 
ilsses  the  middle  lobe  lies  between  the 
! larged  lateral  lobes,  thus  propping  the 

( ck  of  the  bladder  open,  and  then  true  incontinence  may  occur  with  constant 
vibbling  of  urine. 

The  effect  on  the  kidney  will  vary  according  to  circumstances.  If  the 
ladder  is  in  a constant  state  of  over-distension,  a similar  increased  tension 
I 11  ccur  in  the  ureters,  as  it  is  evident  that  increased  force  will  be  required 
drive  the  urine  through  their  orifices.  We  consequently  find  all  the  signs 
increased  tension  already  described  (p.  906)  ; dilated  ureters  and  pelvis, 
ti^orption  of  the  pyramids,  chronic  interstitial  nephritis,  &c.  (Fig.  914). 
(t  i:nally,  should  decomposition  occur  in  the  mine  retained  in  the  bladder, 
C may  extend  tlirough  the  orifices  of  the  ureter  to  the  kidney ; and  in  this 
i'tovy  a large  proportion  of  patients  suffering  from  prostatic  disease  die  of  septic 
t ■ 

-P 


Fig.  914. — Results  of  enlarged  Prostate : 
Bladder  enlarged ; Ureters  dilated ; Chronic 
Disease  of  Kidney.s. 


[ppurative  nephritis. 

] Moral  Effects  of  Enlarged  Prostate. — The  irritation  of  a congested 
d enlarged  prostate  will  excite  libidinous  ideas  in  the  aged,  which  may  lead 
the  perpetration  of  acts  of  indecency — such  as  exposure  of  the  person, 
decent  assaults  on  children,  or  to  a general  impairment  of  the  moral  tone, 
‘lit  not  only  docs  the  diseased  state  of  this  body  thus  excite  a depraved 
^■ndition  of  the  mind  ; the  converse  will  also  happen.  And  if  the  true  history 
■ many  cases  of  prostatic  congestion  and  hmiuoiThagc  were  told,  the  diseases 
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would  be  found  to  begin  in  undue  or  irregnilar  sexual  or  erotic  exeitenient,  by 
which  the  genital  organs  have  been  injuriously  over-stimulated. 

Symptoms. — The  symptoms  of  enlarged  prostate,  arise  primarily  from  the 
mechanical  obstacle  olfered  to  the  escape  of  the  urine.  The  first  symptoms 
usually  consist  in  the  feeling  of  a necessity  to  strain  slightly  before  the  urine 
will  flow  ; and  then,  after  the  bladder  lias  been  apparently  emjitied,  in  the 
involuntary  escape  of  a small  quantity  of  urine.  The  patient  also  finds  that 
he  is  much  longer  than  usual  in  emptying  the  bladder ; for,  though  the  stream 
flows  freely  enough  so  soon  as  it  has  once  begun  to  escape,  yet  it  cannot  be 
properly  projected,  the  viscus  having,  to  a certain  extent,  lost  its  tonicity. 
It  commonly  happens  that  the  more  he  strains  the  less  readily  will  the  urine 
come  away,  whereas  when  he  remains  quiet,  it  will  usually  flow  with  more 
freedom.  This  is  especially  the  case  in  pedunculated  enlargements  of  the 
middle  lobe.  About  this  time  frequency  of  micturition  usually  becomes  a 
marked  feature,  especially  at  night.  In  fact,  the  great  majority  of  patients 
apply  to  the  Surgeon,  not  on  account  of  diffrculty  in  passing  water,  but 
because  they  are  called  upon  to  perform  the  act  of  micturition  too  frequently. 
This  condition  may  gTadually  increase  till  it  amounts  to  actual  dribbling. 
The  frequent  discharge  of  a small  quantity  of  urine  may  lead  the  incautious 
Surgeon  to  suppose  that  the  patient  is  affected  Avith  true  incontinence  of  urine 
or  with  irritability  of  the  bladder.  This  error  may  always  be  guarded  against 
by  careful  examination  of  the  pubic  region  by  percussion  and  palpation. 
Dulness  will  often  be  found  extending  half-way  to  the  umbilicus,  and  tlie 
tense  distended  bladder  may  be  readily  felt  above  the  pubes. 

The  symptoms  may  for  a long  tune  remain  limited  to  frequency  of  mictu- 
rition with  some  difficulty  in  the  act.  The  urine  remains  acid  and  normal  in 
every  respect,  and  the  patient  suffers  but  little,  if  at  all,  in  his  general  health. 
The  condition  is,  however,  always  one  of  considerable  danger.  The  over-dis- 
tended bladder  is  always  prone  to  slight  attacks  of  cystitis  from  exposure  to 
cold  or  other  causes.  ■ The  urine  then  becomes  cloudy  from  excess  of  mucus, 
and  often  acquires  an  offensive  fishy  smell,  while  still  remaining  acid.  The 
mucus  accumulates  in  the  pouch  behind  the  enlarged  prostate,  and  is  with 
difficulty  expelled.  Under  these  conditions  ammoniacal  decomposition  may 
readily  take  place.  This  may  occur  without  the  passage  of  instruments,  but 
in  a considerable  proportion  of  cases  is  not  noticed  before  the  use  of  the 
catheter  has  been  commenced.  Should  it  happen,  the  cystitis  becomes  more 
acute,  and  the  symptoms  of  septic  poisoning — febrile  disturbance,  great  de- 
pression, brown  tongue,  nausea,  delirium,  &c. — may  set  in  and  terminate 
fatally,  when  septic  inflammation  of  the  kidneys,  by  extension  up  the  ureter, 
will  usually  be  found  to  have  been  the  immediate  cause  of  death. 

Complete  Retention  of  Urine  from  Enlarged  Prostate  is  a common 
complication  of  the  disease.  It  may  arise  in  a patient  who  has  not  been  able 
to  empty  his  bladder  for  some  time,  and  is  little  more  than  an  aggravation  of 
his  usual  condition,  or  it  may  occur  in  an  old  man  whose  prostate  is  consider- 
ably enlarged,  but  who,  under  ordinary  circumstances,  gets  rid  of  his  urine 
without  difficulty.  In  the  latter  case  it  is  due  to  congestion  and  swelling  of 
the  diseased  gland,  usually  induced  by  exposure  to  cold,  or  alcoholic  or  venema 
excesses.  It  is  especially  apt  to  occur  after  drinking  the  sour,  bad  AAiues 
usually  provided  at  public  dinners. 

Diagnosis. — The  exact  condition  of  the  enlarged  prostate  can  be  ascertained- 
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aly  by  examination  through  tlie  rectum  and  urethra.  By  rectal  exploration 
,'ith  the  hiurer,  the  dejjree  of  enlargement  of  the  lateral  lobes  can  best  be 
.'Scertained  ; though,  as  in  many  cases  the  end  of  the  finger  cannot  reach  the 
'^.l  arther  extremity  of  the  gland,  it  will  be  impossible  to  say  to  what  extent  the 
ft|-.ypertrophy  has  extended.  The  urethral  exploration  must  be  conducted  by 
P '.leans  of  a long  gum-elastic  or  a silver  prostatic  catheter,  and  will  afford 
ji information  that  rectal  exploration  cannot  give ; by  it  are  ascertained 
j | jiproximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  urethra  as 
" o elongation  and  curve. 

The  diagnosis  of  obstruction  in  consequence  of  enlarged  prostate  has  to  be 
uade  from  that  produced  by,  1,  Stricture  of  the  Urethra  ; 2,  Calculus  of  the 
iiJ.  Madder  ; o,  Vesical  Tumour  ; 4,  Chronic  Cystitis  ; 5,  Atony  of  the  Bladder  ; 

i.  Paralysis  of  the  Bladder. 

1.  In  Striclure  the  stream  of  urine  is  small,  but  the  jet  is  increased  by 
training,  while  in  enlarged  prostate  the  stream  is  dribbling,  but  not  reduced 
a volume,  and  straining  only  makes  matters  worse.  Stricture  most  com- 

i^i'iaonly  occurs  before  middle  life,  prostatic  disease  always  after.  In  stricture 
jf;;!he  obstruction  is  within  six  inches  of  the  meatus  ; in  prostatic  disease  it  is  at 
6 f east  seven  from  the  orifice.  It  is  not  wise,  however,  to  trust  too  implicitly  to 
^'^measurements  in  inches,  as  the  penis  varies  considerably  in  length.  If  the 
i I ;( inger  l)e  passed  into  the  rectum,  it  can  at  once  be  determined  whether  the 
fi;  >)oint  of  obstruction  is  in  front  of  the  apex  of  the  prostate. 

2.  Calculus  presents  many  symptoms  in  common  with  enlarged  prostate,  and 
sj' : ts  more  special  symptoms  may  be  absent.  In  stone  the  frequency  of  micturi- 

Ion  is  greater  by  day,  in  prostatic  disease  it  is  worse  at  night.  The  presence 
; )f  a small  quantity  of  florid  blood  in  the  urine  passed  after  exercise  should 
lirnake  the  Surgeon  strongly  suspect  the  presence  of  a stone;  but  the  use  of  the 
V .ound  will  alone  lead  to  an  exact  diagnosis. 

3.  I'esical  Tumour  gives  rise  to  more  pain  and  tenderness  on  the  introduc- 
tion of  instruments  than  prostatic  enlargement ; and  the  urine  generally  con- 
tains blood  and  mucus,  often  with  sabulous  matter.  Microscopic  examination 
p,  if  the  contents  of  the  urine  may  show  the  presence  of  the  component  tissues 
i|i of  the  tumour.  Tumours,  especially  of  the  malignant  kind,  may  be  felt  through 
||t,he  rectum ; while  villous  tumours  give  rise  to  the  almost  constant  presence  of 

)lood  in  the  urine. 

I 4.  In  Chronic  Cystitis,  .without  complication,  the  absence  of  the  physical 
ij*'  iigns  of  enlarged  prostate,  as  ascertained  by  examination  by  the  rectum  and 
f irethra,  will  establish  the  diagnosis. 

Atony  of  the  Bladder  is,  as  before  stated,  very  commonly  associated  with 
Itonlarged  prostate.  Its  absence  would  be  shown  by  the  urine  flowing  from 
|.<-lie  catheter  in  a steady  stream,  not  influenced  by  the  respiratory  movements, 
ndicating  an  active  contraction  of  the  bladder. 

().  Trae  Paralysis  of  the  bladder,  accompanied  with  a similar  affection  of 
ither  parts,  is  recognized  by  its  concomitant  conditions,  and  by  the  absence 
)f  physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature 
the  flow  of  urine  through  the  catheter. 

Treatmknt. — In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
! medical  means  ; though  the  patient's  condition  may  be  somewhat  ameliorated 
l)v  remedies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
improve  the  condition  of  the  urine.  If  it  be  very  acid,  alkalies  with  henbane 
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should  be  given.  If  the  symptoms  of  clironic  cystitis  make  their  appearance 
the  various  remedies  recommended  in  the  treatment  of  that  disease  may  lx; 
given.  If  hicmorrlinge  occur,  tincture  of  ])erchloride  of  iron,  infusion  of 
uva  ursi,  or  gallic  acid,  will  be  useful.  Counter-irritation,  the  application  of 
iodine,  and  other  measures  calculated  to  promote  absorption  of  the  enlar'^-ed 
gland,  are  not  of  the  slightest  service. 

Various  operative  procedures  have  been  recommended  and  practised  by 
Mercier  and  others  for  the  removal  of  the  mechanical  obstruction  caused  by 
the  enlarged  prostate,  but  they  are  both  inefficient  and  dangerous,  and  have 
been  almost  unanimously  condemned. 

In  fact,  the  sole  treatment  of  enlarged  prostate  consists  in  the  regular  use  of 
the  catheter,  in  order  to  draw  off  retained  urine  ; and  when  once  this  treat- 
ment has  been  commenced,  it  must  be  continued  for  the  remainder  of  life,  the 
patient  being  taught  to  use  the  instrument  for  himself.  It  is  especially 
necessary  to  empty  the  pouch  that  forms  in  the  has  fond  of  the  bladder  behind 
the  prostate  ; and  which,  being  below  the  level  of  the  urethra,  tends  to  collect 
an  accumulation  of  viscid  mucus  and  fetid  urine  which  the  patient  cannot 
expel  without  aid,  partly  from  their  gravitating  into  this  pouch,  and  partly 
from  the  muscular  power  of  the  organ  being  impaired.  The  removal  of  these 
matters  is  of  great  importance ; as  they  may,  by  undergoing  putrefaction,  give 
rise  to  septic  infection.  The  bladder  should  be  effectually  emptied  at  least 
twice  every  day.  By  far  the  most  convenient  instrument  in  the  majority  of 


Fig.  915. — Eltowed  Catheter. 


cases  is  the  soft  French  “ elbowed  ” catheter — the  “ catheter  a coude,”  of  the 
size  and  shape  here  represented  (Fig.  915).  The  stem  is  soft  and  pliable,  but 
the  angle  and  e^^ed  point  are  made  of  firm  gum-catheter  material.  By 
keejDing  the  point  well  up  against  the  urethra,  it  will  often  slip  in  very  easily 
and  smoothly  in  cases  of  enlarged  prostate.  These  catheters  are  made  with 
their  points  bent  at  different  angles  or  with  double  elbows,  instead  of  single, 
and  veiy  often  when  one  will  not  pass,  another  of  a slightly  different  form 
will  slip  in  readily.  The  size  of  the  instrument  is  of  some  importance.  As 
a rule,  No.  8 or  9 passes  most  readily.  There  is  nothing  gained  by  using  a 
smaller  instrument,  as  the  passage  through  the  diseased  prostate,  althoughr 
it  obstructs  the  flow  of  urine,  is  always  larger  than  that  through  a healthy 
gland. 

If  the  coude  catheter  does  not  pass,  a flexible  india-rubber  catheter  may 
often  be  of  use.  Hutchinson  states  “ that  in  almost  all  cases  of  prostatic 
retention,  a flexible  India-rubber  catheter  without  a stylet  can  be  passed  into 
the  bladder.”  Its  use  is  so  perfectly  painless  and  free  from  danger,  that  it 
may  always  be  tried  before  adopting  more  severe  measures.  If  from  any 
cause  it  be  necessary  to  retain  such  an  instrument,  Hutchinson  uses  a nozzle 
with  rings  passed  into  the  orifice  of  the  India-rubber  catheter,  and  fitted  with 
a “ styletted  plug.”  The  nozzle  is  about  three-quarters  of  an  inch  in  length, 
and  is  fitted  accurately  by  the  plug.  The  stylet  reaches  about  two  inches 
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f | Dwn  the  catheter  so  as  to  stifteii  it.  AVith  such  an  instrument  in  use,  the 
|Latient  need  not  be  confined  to  bed. 

II  Jf  neither  of  these  instruments  will  enter  the  bladder,  a common  French 
II  onical  instrument  may  pass  ; but  this  very  rarely  succeeds  when  the  coude. 
M atheter  fails. 

,|  A common  gum-elastic  catheter  of  full  size,  which  may  be  bent  to  any  angle 
1 : 1 hot  water  and  fixed  by  immersing  it  in  cold,  may  pass  when  other  iustru- 
lents  fail.  Sometimes,  if  it  be  bent  to  a curve  like  that  of  a lithotrite,  it 
I lay  slip  over  the  enlarged  middle  lobe.  It  must  be  remembered  that  the 
5 eat  of  the  urethra  soou  causes  the  catheter  to  lose  the  form  impressed  upon 
^ , and  consequently,  if  it  does  not  enter  at  once,  prolonged  attempts  to  pass  it 
1 re  useless. 

\ Sir  B.  Brodie  recommended  that  a gum-elastic  instrument,  long  and  of 
' irge  size,  on  a well-curved  stylet,  so  that  it  might  preserve  its  curve  when 
hat  is  withdrawn,  should  be  kept  in  readiness  for  these  cases.  A manoeuvre 
jaentioned  by  Sir  B.  Brodie  will  often  be  of  use  in  surmounting  a large 
! liddle  lobe  ; viz.,  after  passing  the  gum -elastic  catheter  as  far  as  it  will  go, 
lO  withdraw  the  stylet  slightly,  so  as  to  tilt  up  the  point  of  the  catheter,  which 
Lhen  passes  over  the  obstacle. 

If  none  of  the  foregoing  means  succeeds,  the  Surgeon  must  have  recourse  to 


Fig.  '.U6. — Enlarged  Middle  Lobe  of  PvosLate,  aiTesting  progress  of  the  Catheter. 

ijilver  instruments.  If  the  prostate  be  much  enlarged  it  may  be  necessary  in 
order  to  reach  and  empty  the  bladder,  to  use  a prostatic  catheter.  This  instru- 
jlmient  should  be  made  of  silver,  and  be  of  large  size,  equal  to  about  No.  12.  In 
order  to  properly  enter  the  bladder,  which  is  can'ied  away  from  the  surface  by 
tthe  elongated  urethra,  the  jirostatic  should  be  about  four  inches  longer  than 
:an  ordinaiy  catheter  ; and,  as  the  neck  of  the  viscus  is  usually  pushed  up  high 
behind  the  pubes  by  the  projection  uiiwards  of  the  lateral  lobes,  the  curve  of 
:the  instniraent  should  be  greater  and  longer  than  usual.  I find  the  best- 
shaped prostatic  catheter  to  be  one,  the  curve  of  which  is  exactly  the  third  of 
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the  circimifercnce  of  a circle  hve-and-a-half  inches  in  diameter.  The  eves 
should  he  largo  and  rounded  ; and  I have  found  it  of  use  to  have  the  lowei* 
end  of  the  stylet  provided  Avith  a ])iston-plate,  so  that,  l)y  Avithdrawing  this 
the  mucus  may  be  sucked  in  through  the  eyes  of  th6  instrument.  In  intro- 
ducing the  catheter,  care  must  he  taken  Avhen  the  point  enters  the  prostatic 
portion  of  the  urethra,  to  depress  the  handle  Avell  betAveen  the  thighs,  while 
the  instrument  is  drawn  slightly  toAvards  the  pubes,  lest  the  end  hitch  against 
the  enlarged  middle  lobe  (Fig.  DKi).  If  it  be  simply  depressed,  Avithoiit  at 
the  same  time  being  held  back  a little,  it  Avill  probaldy  tunnel  the  obstruction. 
In  some  cases  the  ordinary  catheter  passed  in  the  same  Avay  Avill  enter  more 
easily  than  the  prostatic.  It  is  sometimes  possible  to  lift  the  catheter  oA'er 
the  obstruction  by  pressing  on  it  Avith  the  finger  on  the  rectum.  In  fact,  no 
one  curve  or  one  kind  of  instrument  Avill  ansAA'er  in  all  cases.  If  it  is  neces- 
sary to  use  a rigid  instrument,  I certainly  think  a silver  instrument  is  safer 
and  more  easily  managed  than  the  gum-elastic.  It  might  l)c  supposed  that  a 
less  chance  of  mischief  would  result  from  the  gum-elastic  than  from  the 
metallic  catheter,  as  being  the  softer  and  more  yielding  instrument ; but  this 
is  erroneous,  if  the  stylet  be  alloAved  to  remain  in,  as  it  is  then  as  rigid  at  the 
point,  as  hard,  and  as  likely  to  penetrate  soft  structures  as  a silver  one  Avould 
be.  The  patient  himself  should  use  a soft  instrument,  if  possible,  but  it  occa- 
sionally happens,  as  occurred  in  a case  under  my  care,  that  no  soft  catheter  of 
any  shape  could  be  made  to  pass  ; in  such  cases  the  patient  can  easily  be  taught 
to  use  a metal  instrument. 

Treatment  of  Complete  Retention  from  Prostatic  Enlargement. — 

In  these  cases  the  patient  must  be  relieved  by  an  instrument  as  soon  as 
possible,  as  elderly  people  are  liable  to  suffer  severely  if  there  is  any  delay, 
fever  soon  setting  in,  Avhich  may  bo  fatal. 

It  cannot  be  too  forcibly  insisted  on  that  in  these  cases  there  is  no  actual 
narrowing  of  the  canal.  The  enlarged  prostate  is  no  doubt  SAvollen,  but  there 
is  always  sufficient  space  left  for  the  passage  of  the  largest  catheter,  if  only  the 
proper  way  can  be  found.  Nothing  is  gained  by  using  small  instrmnents ; 
anything  below  No.  8 or  9 (English)  is  liable  to  wound  the  SAvoUen  mucous 
membrane,  and  cause  troublesome  haemorrhage.  In  complete  retention  the 
A^arious  modes  of  OA^ercoming  the  obstacle  in  the  prostate,  AAdiich  have  just 
been  described,  must  first  be  attempted,  beginning  with  soft  instruments,  and 
using  silver  only  after  these  have  failed.  If  the  retention  is  thus  relieA’ed,  it 
becomes  a question  whether  the  catheter  should  be  left  in  the  bladder  or 
withdraAvn  after  the  viscus  is  emptied.  As  a general  rule,  it  is  certainly  far 
better  not  to  leaA'e  the  catheter  in,  for  the  reasons  given  at  page  1018.  The  - 
instrument  should  be  introduced  tAvice  in  the  tAventy-four  hours  ; and  care 
should  be  taken,  if  possible,  to  cmiDty  the  pouch  behind  the  prostate  by 
depressing  its  point.  Should  the  mucus  be  very  viscid  and  offensive,  the 
bladder  may  be  AAnshed  out.  After  the  bladder  has  been  emptied  for  tlic  fii*st 
time,  it  Avill  be  found  to  refill  in  the  course  of  a A^ery  feAV  hours,  usually  in  six 
or  eight,  the  secretion  of  the  kidneys  aj)pearing  to  be  set  free  on  the  removal 
of  the  pressure. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catlieter.  it 
may  be  thought  desirable  to  leave  it  in  the  bladder  for  tAvo  or  three  days  ; ami 
then  a gum-elastic  one  is  ahvays  to  be  preferred,  as  in  these  circumstances  it 
presents  a great  advantage  over  the  sih'ei'  catheter,  becoming  soft,  accommo- 
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ilLiting  itself  to  the  shape  of  the  parts,  and  not  bcin<^  so  liable  to  irritate  the 
|l  noons  membrane  with  its  point,  which,  dippinj?  down  into  the  pouch  behind 
j|j|ie  prostate,  acts  as  a syphon,  emptyini;  this  part  of  the  bladder  far  better 
uan  a silver  catheter  could  do. 

Sliould  tlie  Surg-eon  Jail  lo  pass  any  insirKmeni  into  the  lladder,  it  becomes 
i important  question  what  com-se  is  to  be  pumued.  In  these  cases,  w'hich, 
jwever,  very  rarely  occur,  three  lines  of  practice  may  be  adopted  ; imncturv 
|| ' the  bladder  above  the  imndiire  through  the  rectum,  or  forcible 

'theterism. 

Puncture  above  the  Pubes  can  ^ery  seldom  be  required.  Since  the 
niversity  College  Hospital  was  opened,  only  three  cases  have  presented  theiu- 
•Ives  in  which  it  was  thought  proper  to  adopt  such  a j^rocedure  for  retention 
'0111  enlarged  prostate  ; and  in  one  of  these  cases,  ivhicli  was  under  my  care, 
“ le  enlargement  of  the  prostate  ivas  complicated  with  impermeable  stricture, 
'•hich  was,  indeed,  the  main  cause  of  the  retention.  The  operation  consists 
: ther  in  pushing  the  trochar  at  once  through  the  abdominal  wall ; or  else,  as 
i tapping  for  ascites,  making  a small  incision  about  half  an  inch  in  length 
irough  the  integuments,  exactly  in  the  mesial  line,  immediately  above  the 
bes,  and  then  pushing  a curved  trochar,  with  its  concaidty  downwards  and 
ackwards,  into  the  bladder  behind  that  bone,  and  consequently  underneath 
■le  reflection  of  the  peritoneum  (Fig.  917).  After  the  bladder  has  been 


Fis.  917.— runcture  of  the  Blafider.  Tlie  upper  iustrument  is  in  tlie  iiosition  of  Puncture  above  the 
I'iibe.s  ; the  lower  in  that  of  tlie  Puncture  through  the  Rectum. 


j enptied,  the  cannula  or  an  clastic  gum  tube  must  be  left  in  for  the  escape 
1 ff  the  urine,  whilst  the  continuity  of  the  natural  passage  is  being  restored. 

! h’hen  the  bladder  is  greatly  distended,  in  consequence  of  retention  from 
ralargement  of  the  prostate  or  any  other  cause,  the  peritoneal  reflection  is 
*1  carried  up  with  it,  and  a considerable  portion  of  the  anterior  wall  of  the  organ 
: ncovered  by  peritoneum  is  left  above  the  pubes.  In  a case  of  unrelieved  re- 
ention  from  stricture,  in  which  the  patient  died  suddenly  during  the  adminis- 
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tratiou  of  cliloroform,  and  which  I liacl  an  opportunity  of  dissectim^,  I found 
that  the  siimiuit  of  the  bladder  reached  to  live  inches  above  the  symphysis 
pubis,  and  was  only  two  inches  below  the  umbilicus  ; that  the  line  of  reflection 
•of  the  peritoneum  was  inches  above  the  bone ; and  that  the  space  uncovered 
by  serous  membrane  was  2;^  inches  wide.  Aflie  bladder  contained  nearly  forty 
•ounces  of  urine,  the  retention  having  lasted  forty-eight  hours. 

Brandcr  of  Jersey  and  others  have  modified  this  operation  by  puncturing 
through  the  symphysis  pubis,  by  means  of  a trochar  and  cannula.  There  is 
not,  however,  suflicient  evidence  to  enable  us  to  decide  as  to  the  merits  of  this 
procedure. 

Puncture  through  the  Rectum  is  not  generally  a safe  procedure  in 
retention  from  enlarged  prostate,  in  consequence  of  this  structure  encroaching 
•on  that  part  of  the  inferior  fundus  of  the  bladder  Avhich  is  uncovered  by  peri- 
toneum. When,  however,  the  retention  arises  from  enlargement  of  the  urethral 
portion  rather  than  of  the  lateral  lobes,  this  operation  may  be  safely  done ; 
nnd,  indeed,  I have  known  it  put  in  practice  with  advantage  in  such  c-ases 
(Fig.  917). 

A procedure  that  was  formerly  rccoimnended  by  Brodie,  Liston,  and  most 
Surgeons  of  authority  in  these  matters,  was  Forcible  Catheterism,  or 
Tunnelling  the  Prostate.  K&  the  retention  is  generally  owing  to  an  en- 
largement of  the  urethral  portion  of  the  prostate,  relief  was  afforded  by  pushing 
the  point  of  a silver  catheter  through  this  obstacle  into  the  bladder.  A false 
passage  was  thus  purposely  formed,  in  Avhich  the  instrument  was  left  for  about 
forty-eight  hours,  when  it  Avould  usnally  enter  it  again  with  suflicient  readi- 
ness on  being  re-introduced.  This  practice  has,  however,  been  very  generally 
rendered  unnecessary  by  the  use  of  improved  instruments,  aided  by  anaesthetics ; 
and  “ tunnelling  the  prostate  ” may  be  looked  upon  as  belonging  to  a past  age 
of  Urinary  Surgery,  ruder  than  the  present. 

When  the  bladder  has  been  relieved,  the  jDatient  must  be  freely  purged. 
Belladonna  suppositories  are  often  of  use,  but  if  there  be  much  pain,  opiiun  or 
morphia  will  be  preferable.  In  a few  days  the  congestion  of  the  prostate  passes 
off,  and  the  patient  may  be  again  able  to  pass  water  unaided.  In  many  cases, 
however,  the  bladder  of  an  old  man  which  has,  perhaps,  not  been  completely 
emptied  for  some  time,  becomes  permanently  atonic  after  a single  attack  of 
retention,  and  he  is  never  able  again  to  dispense  with  the  catheter. 


OTHER  DISEASES  OP  THE  PROSTATE. 

Atrophy  of  the  Prostate  sometimes  occurs.  It  may  be  the  result  of 
exhausting  disease,  especially  phthisis,  of  old  age,  of  mechanical  pressure  from 
tumours  or  calculi,  or  of  local  disease  of  the  gland  itself.  Congenital  deficiency 
of  the  prostate  may  also  occur. 

Cancer  of  the  Prostate. — The  prostate  is  very  rarely  attacked  by  cancer, 
but  rare  as  the  disease  is,  I have  seen  at  least  three  instances  of  it,  and  can 
therefore  scarcely  agree  with  the  estimate  of  Tanchou,  given  by  Walshe,  that 
it  only  occurred  five  times  in  upwards  of  eight  thousand  fatal  cases  of  cancer. 
The  form  met  with  is  most  commonly  scirrhus  ; one  case  of  colloid  has 
been  recorded  by  Stanley  Boyd.  I have  seen  true  scirrhus  in  a man  about  70 
years  old.  He  died  with  secondaiy  tumours  in  the  lymphatic  glands,  and  with 
a liver  studded  Avith  cancefi’ous  nodules. 
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The  Symptoms  are  obscure  pain  and  in’ital)ility  about  the  neck  of  the 
sadder,  with  the  occasional  passage  of  blood.  Digital  examination  by  the 

iis|“Ctnm  will  probably  detect  a hard,  ill-dehned  mass,  occupying  the  situation 
i|  the  iwostate,  nodular  on  the  surface,  and  often  peculiarly  fixed.  It  is 
,(ii| sightly  tender  on  ju-essure.  The  rapid  increase  in  size,  with  obstruction  to 

fs|.'.e  passage  of  urine,  and  frc»iuent  hmmaturia  and  increasing  pain,  will  reveal 
II  e true  nature  of  the  disease. 

!|i  The  only  'Treatment  that  c-an  be  adopted  is  that  calculated  to  relieve  the 
§1  adder  from  the  mechauietd  obstacle  to  the  escape  of  urine,  and  to  palliate 
||  tfiferiug  by  ordinary  means. 

I ' Tubercle  of  the  Prostate  is  not  uncommonly  met  with.  It  usually  forms 
part  of  extensive  tubercular  disease  of  the  genito-urinary  tract.  In  fact  it  is 
cje  to  tind  it  sufficiently  advanced  for  a diagnosis  to  be  made  without  one  or 
oth  epididymes  being  similarly  affected,  and  it  is  often  very  difficult  to  tell 
ffiere  the  disease  originally  commenced.  The  vesiculm  seminales  are  usually 
apliaited,  and  the  tubercular  infiltration  frequently  extends  to  the  floor  of  the 
. adder.  Not  unconmionly  it  is  associated  wnth  tubercle  of  the  kidney.  The 
>:)st  mortem  appearances  are  those  of  tubercle  elsewhere.  Softening  yellow 
masses  are  found  usually  near  the  urethral  surface.  After  a time  the  mucous 
:.embrane  gives  way,  and  a ragged  cavity  with  yellow  walls  is  left  in  the  floor 
' the  prostatic  urethra.  Sometimes  the  tubercular  abscess  may  open  into  the 
!ctum,  and  thus  a fistula  may  be  left  between  the  urethra  and  the  bowel, 
lore  rarely  it  causes  an  aliscess  pointing  forwards  in  the  perinmum.  Tubercle 
1 the  lungs  is  usually  present  at  death.  The  Symptoms  vary  very  much,. 
3cording  to  the  situation  of  the  ulceration.  If  it  is  limited  to  the  prostate, 
may  cause  sui’j:)risingly  little  disturbance.  In  a case  which  occurred  in 
diversity  College  Hospital,  the  patient  died  of  tubercular  meningitis,  some 
; ionths  after  castration  for  tul)ercular  testicle.  At  the  post  mortem  examina- 
on  two  cavities  were  found  in  the  prostate  large  enough  to  admit  the  top  of 

!iie  thumb,  but  the  patient  had  made  no  complaint  of  any  urinary  trouble, 
ff  the  ulceration  extend  towards  the  bladder,  there  may  be  extreme  symptoms 
ff  irritable  bladder.  Digital  examination  by  the  rectum  shows  the  prostate 
; be  hard,  nodidar,  and  iiTegularly  enlarged.  Sometimes  a softening  patch 
lay  be  detected  in  it.  The  vesiculm  seminales,  if  they  can  be  reached,  are 
>sually  found  to  l^e  enlarged.  There  may  be  a juiruleiit  discharge  from  the 
rethra,  and  pus  in  the  urine.  The  detection  of  the  tubercle  bacillus  would 
I eeteraiine  the  nature  of  tlie  case.  The  'Treatment  is  merely  iDalliative.  The 
} Isease  is  too  widely  disseminated  Avhen  first  recognized  to  make  it  possible  to 
o aiij'thing  by  e.xposing  the  gland  and  scraping  it. 

Cysts  or  Cavities  are  sometimes  found  in  the  prostate;  they  may  be 
ilatations  of  gland-follicles,  abscesses,  or  cavities  containing  concretions  or 
ilculi. 

Prostatic  Calculi  have  been  already  described  in  the  Chapter  on  Urinary 
I'alcnlus  (Yol.  II.,  ]).  D80). 
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DISEASES  OP  THE  UEETHRA. 


URETHRITIS. 

Simple  Inflammation  of  the  Urethra  is  especially  apt  to  occur  in 
strumous,  rheumatic,  or  gouty  individuals,  from  slight  sources  of  irritation, 
either  direct  or  sympathetic,  that  would  not  excite  it  in  more  healthy  constitu- 
tions. In  strumous  children,  it  may  arise  from  worms  in  the  intestines,  or 
from  gastric  irritation  ; and  in  gouty  or  rheumatic  subjects,  it  appears  often  to 
occur  in  connection  with  an  acid  state  of  the  urine.  Excessive  beer  drinking 
may  cause  a slight  discharge  from  the  urethra — the  “ biertripper  ” of  the 
German  students.  In  other  cases,  the  irritation  of  a stricture,  the  jmssage 
of  instruments,  or  ordinary  sexual  intercourse,  may  occasion  the  disease, 
without  there  being  anything  of  a specific  character  about  it.  Contact 
with  women  who  are  out  of  health,  pregnant,  or  suffering  from  leucorrhoea, 
may  and  often  does  give  rise  to  local  irritation  of  this  kind.  Urethritis, 
especially  when  arising  from  sexual  intercourse,  is  frequently  mistaken  for 
gonorrhoea.  Prom  this  it  may,  as  a rule,  be  distinguished  by  the  less  intense 
degree  of  inflammation,  and  by  the  absence  of  the  secondaiy  consequences 
that  frequently  follow  true  gonorrhoea ; yet,  in  many  instances,  the  diagnosis 
is  extremely  difficult,  especially  from  the  subacute  forms  of  gonorrhoea  that 
are  common  in  London. 

Sijm'ptoms. — Urethritis  is  characterized  by  heat,  pricking,  and  tension  about 
the  urethra  for  a day  or  tw’o,  followed  by  muco-purulent  discharge,  often 
rather  profuse,  and  accompanied  by  some  ardor  urinae.  The  symptoms 
altogether  are  not  severe,  and  the  disease  usually  subsides  at  the  end  of  a 
week  or  ten  days  ; but  sometimes  it  becomes  chronic,  especially  if  conjoined 
wdth  stricture,  and  then  constitutes  an  extremely  troublesome  affection,  more 
particularly  in  gouty  individuals. 

Treaimmt. — The  treatment  of  urethritis  is  mildly  antiphlogistic.  The 
bowels  should  be  kept  open,  and  salines  fi’eely  administered ; in  cases  in 
which  there  is  reason  to  believe  that  the  affection  is  of  gouty  origin,  small 
doses  of  colchicum,  in  combination  with  alkalies,  will  be  found  of  especial 
service  in  cutting  the  disease  short.  The  use  of  emollient  or  slightly  as- 
tringent injections,  such  as  opiate  lotions,  or  a very  weak  solution  of  acetate 
of  lead,  with  belladonna,  will  be  found  serviceable  as  the  disease  is  on  the 
decline,  but  not  until  then  ; and  when  the  affection  has  reached  a chronic 
stage,  small  doses  of  copaiba  may  be  advantageously  administered.  The 
diet  in  all  cases  should  be  of  the  blandest  character,  stimulants  of  all  kinds 
being  interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  uufrequently  give 
rise  to  temporaiy  retention  of  urine.  This  may,  however  most  commonly 
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readily  relieved  by  antiphlogistic  treatment,  cup])ing  or  leeches  to  the 
i.:rina3um,  the  warm  hip-bath,  and  salines,  with,  perhaps,  opiate  suppositories, 
t’  d plenty  of  demulcent  drinks.  The  catheter  should  not  be  iLsed  in  these 
, i '«es,  if  it  be  possible  to  give  relief  without  it. 

; GONORRHCEA. 

|i 

: ^ . Gonorrhoea  is  a specific  disease,  accompanied  by  inflammation  and  an  abun- 

I.nt  muco-purulcnt  discharge  ; affecting  the  urethra  most  commonly,  but  also 
e other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
ans  in  the  male,  and  of  the  vulva  and  vagina  in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male  ; and  the  disease 
ay  be  looked  on  as  an  infectious  urethritis.  Its  seat  of  greatest  intensity  is 
mally  the  fossa  navicularis ; but  it  may  extend  over  a much  greater  surface, 
ifecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous  lining  of 
le  bladder.  In  the  female  it  commonly  spreads  over  the  extensive  mucous 
Lrface  of  the  external  organs  of  generation,  and  sometimes  invades  the  uterus 
id  Fallopian  tubes. 

Cause. — Gonorrhoea  has  its  origin  in  the  female,  and  is  possibly  developed 
I novo  in  prostitutes,  that  is,  without  infection  from  the  male.  It  is  a highly 
ifective  inflammation  of  the  mucous  membrane  of  the  vagina  generated  by 
le  decomposition  of  retained  semen  and  of  foul  discharges,  the  result  of 
ipeated  acts  of  indiscriminate  intercourse  withont  proper  attention  to  cleanli- 
3SS.  It  is  impossible  to  say  where  urethritis  or  vaginitis  ends,  and  infective 
^norrhcca  begins.  In  the  male,  gonorrhoea  arises  in  all  cases  from  the  appli- 
ition  of  a peculiar  animal  poison,  generated  in  the  female  by  impure  or  indis- 
iminate  sexual  intercourse,  to  the  parts  which  it  attacks,  and  must  not  be 
infounded  with  the  various  non-specific  inflammatory  diseases  that  may  affect 
te  parts  commonly  the  seat  of  gonoiThcea,  and  which  are  all  characterized  by 
uco-puiTilent  discharges. 

The  poison  of  gonorrhoea  diffem  entirely  from  those  of  the  ^^enereal  diseases 
jscriljed  in  Chapter  XXXVI.,  as  has  been  fully  proved  by  the  unerring  test 
inoculation  ; these  diseases  not  being  capable  of  reproducing  one  another 
, any  circumstances.  The  actual  nature  of  the  virus  has  not  been  certainly 
certained.  The  pus  from  gonorrhoea  always  contains  micrococci,  and  it  has 
:en  maintained  by  Xeisser,  Bokai,  Bockhart,  and  others,  that  this  organism 
the  actual  viims.  Bokai’  inoculated  six  students  with  the  organism,  which 
id  been  cultivated  in  suitable  fluids,  and  in  three  gonorrhoea  followed.  Bock- 
irt  also  successfully  inoculated  the  organism  in  the  m’ethra  of  a man  after  it 
id  been  cultivated  to  four  generations  in  prepared  gelatine.  It  seems 
obable,  therefore,  that  the  “ gonococcus,”  as  it  has  been  termed,  is  either 
e actual  virus  or  in  some  way  connected  with  its  development. 

The  suppurative  inflammation  which  is  characteristic  of  gonorrhoea  has 
ese  peculiarities  ; 1.  It  has  a distinct  and  lengthened  period  of  incu- 
.tion  ; 2.  It  rapidly  propagates  itself  along  the  mucous  tracts  that  it  affects; 
It  is  contagious  in  the  highest  degree  not  only  when  the  pus  is  applied 
, and,  as  it  were,  rublxjd  into  the  mucous  surfaces  of  the  generative  organs 
iring  coitus,  but  when  it  simply  touches  other  mucous  surfaces  ; and  4.  It, 
sometimes  attended  by  remote  constitutional  phenomena  partaking  of  a 
aemic  character. 
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CiiAiiACTKR. — Goiiorrha'u  is  iisiijilly  looked  upon  as  a purely  local  aileofcioi^ 
of  the  genital  organs.  Some  Surgeons,  however,  amongst  whom  may  be  espe- 
cially mentioned  Travers,  seem  to  consider  it  as  occasionally  assuming  a oon_ 
stitutional  character  ; in  this  opinion  1 entirely  agree.  Altliough  gonorrlujea 
in  the  early  stages  is  doubtless  a strictly  local  aflectiou,  yet  it  is  occasionally 
followed  by  a particular  train  of  very  characteristic  phenomena,  that  can 
scarcely  be  looked  upon  in  any  other  light  than  as  the  result  of  constitutional 
infection  ; the  more  so,  as  some  individuals  never  have  gonorrhoea  without  the 
disease  being  followed  by  these  sequences,  whilst  others  are  altogether  exempt 
from  them.  The  parts  that  are  secondarily  affected  are  chiefly  the  fibrous 
tissues,  the  mucous  and  the  cutaneous  surfaces.  The  affections  of  the  fihrom 
tissues  give  rise  to  so-called  rheumatism  and  to  peculiar  forms  of  inflamma- 
tion of  the  testicle  and  of  the  sclerotic.  The  affection  of  the  mucous  mem- 
branes displays  itself  in  specific  inflammation  of  the  eyes.  The  occurrence  of 
these  various  affections,  assuming  as  they  do  a specific  type  so  distinctly 
marked  that  they  can  at  once  be  characterized  as  gonorrhoeal,  certainly  tenfe 
to  show  that  the  disease  imj^resses  the  constitution  in  some  peculiar  manner, 
somewhat  analogous  to  syphilis  or  pymmia  ; though  in  a far  minor  degree, 
and  with  much  less  certainty,  than  these  diseases. 

Symptoms. — The  symptoms  of  gonorrhoea  in  the  male  may  be  divided  into 
three  stages  : — 1.  The  Incubative  Stage,  or  the  period  of  Irritation  ; 2.  The 
Acute  Inflammatory  Stage  ; and,  3.  The  Chronic  Stage. 

1.  Incubative  Stage. — The  first  stage,  that  of  irritation,  usually  comes  on 
fi-om  three  to  five  days  after  connection,  when  the  patient  begins  to  experience 
some  degree  of  heat,  itching,  and  general  irritation  about  the  penis.  The  lips 
of  the  urethra  are  somewhat  red  and  swollen  ; its  orifice  gapes  ; and,  on 
squeezing  it,  some  mucus  exudes.  This  stage  usually  continues  for  three  or 
four  days,  but  sometimes  for  six  or  eight,  when  it  terminates  in  the  second 
stage,  which  is  one  of  active  inflammation. 

2.  Acute  or  Inflammatory  Stage. — The  discharge  now  becomes  abun- 
dant, thick,  and  of  a gTeenish-yellow  colour ; there  is  great  pain  in  making 
water,  with  considerable  heat  and  smarting,  and  the  urine,  which  flows  in  a 
diminished  stream,  is  passed  with  increased  frequency.  The  urethra  is  swollen, 
firm,  and  cord-like  to  the  touch  ; the  whole  penis,  indeed,  looks  generally  red 
and  turgescent.  As  the  disease  advances,  and  the  bulbous  portion  of  the 
urethra  becomes  affected,  weight  and  tension  in  the  peringeum  will  be  com- 
plained of.  If  the  prostatic  portion  be  the  seat  of  disease,  there  will  be  heat 
and  weight  about  the  anus.  During  the  whole  of  this  period  there  is  generally 
a good  deal  of  constitutional  disturbance,  restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  of  the  complaint  is  the 
occurrence  of  Chordee,  which  consists  in  painful  erections  at  night,  with  a 
twist  in  the  body  of  the  penis,  which  is  usually  curved  down  towards  the 
scrotum. 

3.  Chronic  Stage. — The  acute  symptoms  usually  continue  for  about  a fort- 
night, when  the  third  stage,  that  of  subacute  or  chronic  inflammation,  sets  in. 
During  this  period  of  the  affection  the  inflammatory  symptoms  gradually  sub- 
side, but  a thin  muco-purulent  discharge  keeps  up,  with  some  degree  ot  heat 
and  irritation  about  the  urethra,  and  occasional  smarting  in  passing  miue. 
Under  proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight 
or  three  weeks  ; but,  if  neglected,  or  in  certain  constitutions,  it  may  last  for 
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|feiiny  mouths,  or  even  years,  then  degenerating-  into  a Gleet.  In  proportion  to 
i |e  continuance  of  the  afteotion  the  inflammatory  symptoms  subside,  though 
||  e sjxjcific  and  contagious  character  docs  not  disappear,  and  the  affection  may 
' ntinue  so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a 
rl  who  had  been  two  years  in  the  Magdalen  Hospital,  and  who  infected  a 
"•i*son  with  whom  she  had  connection  immediately  after  she  left  that  Institu- 
011.  The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in 
omen  than  in  men.  So  long,  however,  as  any  imrulent  discharge  continues 
om  the  male  urethra,  though  it  be  but  a daily  di-op,  the  patient  must  be  looked 
•K)n  as  infectious. 

The  severity  and  the  continuance  of  goiion-ha'a  are  often  opposed  to  one 
iother.  Thus  the  disease  is  most  severe  in  young  and  plethoric  persons,  and 
first  attacks  ; but  it  is  most  difficult  of  cure  in  strumous  and  phlegmatic 
!>nstitutious,  more  especially  if  there  be  a gouty  or  rheumatic  tendency  co- 
-isting:,  and  is  very  troublesome  to  remove  after  repeated  attacks.  I have 
■>}served  repeatedly  that  it  is  very  apt  to  degenerate  into  a gleet  in  people  who 
\e  subject  to  chronic  eczema. 

There  is  a form  of  chronic  gleet  which  continues  very  persistently  after  an 
[tack  of  gonorrhoeal  epididymitis.  In  these  cases  the*  discharge  is  not  so 
lUch  urethral  as  testicular.  It  appears  to  proceed  from  the  increased  exuda- 
on  fi-om  the  mucous  membrane  of  the  secretory  and  efferent  structures  of 
'.e  testis,  during  the  process  of  resolution  of  the  inflammation. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes, 
;it  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
)ison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not  improbable  that 
any  individuals  communicate  the  disease,  believing  themselves  to  be  perfectly 
iired,  though  still  suffering  from  slight  gleet. 

' Gleet. — The  term  gleet  is  applied  to  any  mucous  or  muco-purulent  discharge, 
hich  is  very  small  in  amount  and  persists  for  an  indefinite  time  unaccom- 
nnied  by  any  other  obvious  symptoms.  This  condition  is  one  which  gives  rise 
gi-eat  mental  uneasiness  in  many  patients,  and  some  varieties  are,  moreover, 
uble  to  terminate  in  strictme  if  unrelieved.  The  correct  diagnosis  of  its 
dure  and  source  is,  therefore,  of  extreme  importance.  In  the  first  place,  it 
necessary  to  remember  that  in  young  men  a somewhat  copious  flow  of  mucus 
apt  to  accompany  an  erection  of  the  penis.  "When,  as  is  frequently  the  case, 
i erection  occui*s  just  before  waking  in  the  morning,  the  mucus  may  be  found 

!-  ueing  the  lips  of  the  urethra  together,  and  may  be  mistaken  by  the  patient 
'T  a gleet.  Again,  true  gonorrhoeal  gleet  must  not  be  confounded  with  pro- 
>atorrhcea  (see  p.  1055).  Desormeaux  has  shown  by  means  of  the  endoscope, 
i.  at  a tnie  gonorrhoeal  gleet  is  due  to  the  presence  of  chronically  inflamed 
itches  of  mucous  membrane  in  the  urethra.  These  patches  are  purplish  or 
irk  red  in  colour,  whereas  the  nonnal  urethra  is  a pale  pink.  Sometimes  the 
i^rface  of  the  mucous  membrane  is  covered  with  small  granulations,  like  those 
en  on  the  conjuctiva  in  granular  lids.  This  condition  Desormeaux  calls 
jgranular  urethritis.”  The  patches  may  be  multiple,  but  more  often  there  is 
i ily  one  situated  in  the  bulbous  portion  of  the  urethra.  The  symptoms  of 
ch  a condition  are  the  following.  A slight,  sometimes  almost  colourless, 
metimes  yellowish,  discharge  will  be  found  glueing  the  lips  of  the  urethra 
igether  in  the  moniing.  This  discharge  is  little  aficcted  by  diet  or  stimulants, 
it  is  usually  greatly  aggravated  by  connection.  If  during  micturition  the  first 
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lew  drops  of  urine  be  passed  into  a separate  vessel,  fiocculi  of  mucus  and  pus 
arc  seen  floating  in  it.  There  is  no  pain  or  discomfort  in  micturition,  but  the 
stream  may  be  slightly  narrowed,  and  a few  drops  of  urine  may  be  retained 
in  the  urethra,  and  dribble  away  afterwards,  as  in  a slight  sti-icture.  These 
inflamed  ]iatches  may  usually  be  detected  without  difficulty  l)y  the  use 
of  the  olive-headed  bougie.  As  the  sound  passes  the  inflamed  s])ot,  the 
patient  will  complain  of  pain,  and  on  withdrawing  it  a drop  of  blood  may  l)e 
found  upon  its  bulb.  A slight  feeling  of  resistance  to  the  instrument  is 
also  felt. 

In  other  cases  the  gleet  may  be  due  to  a chi’onic  inflammatory  discharge 
from  the  glands  and  follicles  of  the  urethra.  Hill  states  that  it  occasionally 
arises  also  from  small  vegetations  or  warts  situated  immediately  inside  the 
meatus. 

Treat:ment. — The  treatment  of  gonorrhoea  must  be  conducted  with  re- 
ference to  the  stage  to  which  the  disease  has  attained,  but  especially  with 
regard  to  the  amount  of  inflammatory  action  accompanying  it.  It  is  of  two 
kinds,  rational,  and  sjjecific  or  empirical.  Both  plans  are  useful,  and,  indeed, 
usually  necessary  for,  a proper  cure,  but  they  cannot  be  adopted  indiscrimi- 
nately. Thus,  if  specific  means  be  employed  during  the  acute  inflammatoiy 
stage  of  the  complaint,  much  mischief  may  ensue ; whilst,  if  antiphlogistic 
treatment  be  persevered  in  for  too  long  a time,  the  disease  may  be  kept  up 
indefinitely. 

It  has  been  proposed  to  adopt  what  has  been  termed  t\\Q  alorUve  ox  remilsive 
treatment,  during  the  earliest  stages  of  gonorrhoea  ; indeed,  during  the  imu- 
lative  period.  This  method  consists  either  in  the  injection  of  a very  strong 
solution  of  the  nitrate  of  silver  into  the  m’ethra,  or  in  the  application  to  the 
inflamed  mucous  membrane  of  a strong  ointment  of  that  salt  by  means  of  a 
bougie  smeared  with  it ; other  Surgeons,  again,  have  recommended  the  admi- 
nistration of  very  large  doses  of  copaiba  at  this  period.  These  various  plans 
have,  however,  deservedly  fallen  into  disrepute.  I have  on  several  occasions 
seen  most  intense  inflammation  produced  by  this  mode  of  treatment,  and  never, 
in  any  case,  any  good  result.  Independently  of  this,  it  is  impossible  to  know 
whether  the  case,  in  the  earliest  stage,  will  prove  to  be  one  of  simple  m’etliritis 
or  a specific  gonorrhoea. 

In  the  acute  inflammatory  stage,  attended  by  heat,  swelling  of  the  organ, 
great  ardor  urinm,  and  abundant  muco-purulent  discharge,  the  treatment 
must  be  entirely  antiphlogistic,  the  activity  of  the  measures  being  propor-  - 
tioned  to  the  intensity  of  the  infiammation.  If  this  be  severe,  warm  hip-  ^ 
baths,  poppy  fomentations,  or  the  envelopment  of  the  penis  in  warm  water- 
dressing,  will  be  of  essential  service.  At  the  same  time  the  urine  must  be 
diluted,  and  its  acidity  lessened,  by  the  patient  drinking  large  quantities  of 
alkaline  diluents — barley-wmter  or  linseed-tea  containing  carbonate  of  potash 
in  solution  ; and  the  skin  and  bowels  may  be  kept  in  action  by  the  adminis- 
tration, every  second  night,  of  a dose  of  blue  pill,  and  every  fourth  or  sixth 
hour,  of  a powder  composed  of  a drachm  of  sulphate  of  magnesia,  0 grains  of 
nitre,  and  -Path  of  a grain  of  tartar  emetic,  dissolved  in  a wine-glass  of  water. 

All  alcoholic  stimulants,  spices,  salt  food,  and  coffee  must  be  avoided,  the 
diet  being  restricted  to  light  slops,  and  perfect  rest  enjoined.  By  sucli  jneans 
as  these,  the  activity  of  the  inflammation  Avill  be  gradually  lessened,  the  dis- 
charge becoming  thinner,  the  smarting  in  micturition  less  severe,  and  the 
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ectious  less  painful.  The  patient  should  also  be  desired  to  pass  his  urine 
I wquently,  so  as  to  wash  the  urethra  clean. 

During  this  stage,  or  earlier  if  the  nature  of  the  disease  is  recognized, 
AY.  Cheyiie  recommends  the  use  of  iodoform  and  eucalyptus  bougies, 
diese  are  composed  of  iodoform,  5 gr.  ; oil  of  eucalyptus,  10  nt  j 
leobroma,  35  gr.  This  is  sufficient  to  make  one  bougie  4 inches  long.  It 
: thus  used : the  patient  first  passes  water  to  clean  the  urethra,  he  then  dips  the 
)ugie  in  carbolic  oil  (1  in  20)  and  passes  it  quickly  into  the  urethra  before  it 
icomes  softened  by  the  heat  of  his  fingei-s.  It  must  be  pushed  in  with  a 
' ‘iicil,  or  some  convenient  instrument,  till  it  completely  disappears.  An  absor- 
•iit  pad  of  iodoform  or  salicylic  wool  is  then  placed  over  the  end  of  the  penis, 
; id  covered  with  oiled-silk  or  gutta-percha  tissue  secured  by  a strij)  of  plaster, 
he  patient  then  refrains  from  making  water  for  as  long  as  possible.  One  bougie 
av  be  used  daily  for  two  or  three  days,  and  in  the  interval  some  simple 
.jection,  such  as  chloride  of  zinc  (gr.  ^ to  33’),  or  sulpho-carbolate  of  zinc 
I "T.  ij  to  5j)  may  be  used.  Chepie  states  that  by  these  means  the  inflamma- 
on  is  often  cut  short  and  a cure  effected  in  a week  or  ten  days  or  sooner. 
■ it  fails  it  does  no  harm.  One-twentieth  of  a grain  of  percliloride  of 

is  said  to  increase  the  certainty  of  their 


I 


added  to  each 
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eercuiy 
ition. 

During  the  second,  or  in  fact  in  all  stages  of  gonorrhoea,  much  harm  is 
•fen  done  by  applying  lint  to  the  penis.  This  does  not  absorb  the  discharge, 
it  rather  shuts  it  in.  It  is  better  to  put  the  penis  in  a macintosh  gononiioea- 
;ig,  at  the  bottom  of  which  a good  sized  piece  of  salicylic  wool  may  be 
aced  to  absorb  the  discharge. 

When  the  third  stage  of  the  disease  has  been  reached,  specific  treatment 
iay  be  employed  with  gi’eat  advantage  ; while,  if  recourse  were  had  to  it 
an  earlier  period,  it  would  certainly  increase  the  inflammation  and  give 
he  patient  much  distress.  Even  in  this  stage  the  specific  remedies,  such  as 
ppaiba  and  cubehs,  must  be  cautiously  given  ; the  Surgeon  feeling  his  way 
iith  them,  and  being  prepared  to  discontinue  them  and  to  return  to  strictly 
itiphlogistic  measm'es,  if  he  find  that  they  increase  the  iiTitation.  Should 
e disease,  however,  from  the  commencement,  have  assumed  a subacute 
laracter,  the  specific  treatment  may  with  safety  be  adopted  at  a much  earlier 
!riod. 

Copaiba  and  cubebs  are  the  remedies  that  are  almost  universally  used  in 
is  stage  of  gonorrhoea.  Of  these,  copaiba  is  the  least  irritating,  and  con- 
quently  most  generally  to  be  preferred.  It  may  be  administered  in  a variety 
ways  ; in  capsule,  pill,  draught,  or  extract.  The  capsule  is  generally  to  be 
efeiTed,  on  account  of  the  nauseous  taste  being  thus  more  completely  disguised; 
it  in  many  cases  it  acts  with  more  certainty,  and  with  better  effect,  if  given 
either  of  the  other  foims.  When  the  capsules  are  given,  the  patient  may 
•ke  from  six  to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an 
Icaliue  mixture,  which  increases  materially  the  effect  of  the  drug.  A very 
:cellent  mode  of  administering  copaiba  is  to  rub  it  down  into  a mass  with 
irnt  magnesia,  and  to  let  the  patient  take  about  a drachm  of  this  paste  three 
mes  a day,  in  a bolus  wrapped  in  wafer-paper  ; or,  if  the  taste  be  not  much 
(jected  to,  he  may  take  it  most  advantageously  in  mucilage,  with  liquor 
itassie  and  tincture  of  lienbane. 

In  some  relaxed  constitutioms,  and  more  particularly  after  frequent  claps, 

1 VOL,  n.  7, 


1074 


DISEASES  OF  THE  VRETJIRA. 


ciibcbs  will  be  found  to  cure  the  patient  more  readily  than  copaiba,  or  rather 
niost  successfully  if  given  in  combination  with  it.  An  excellent  plan  is  to  put 
almut  half  an  ounce  of  powdered  cubebs  into  a mortar,  and  to  rul>  it  up  with 
as  much  copaiba  as  Avill  form  a stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a bolus  thrice  daily.  The  effects  of  this  electuary  are  often  most 
striking  ; but  it  can  be  used  only  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatory  symptoms  have  subsided.  Copaiba  in  many  sub- 
jects brings  out  a red,  raised  rash,  most  marked  on  the  backs  of  the  hands 
and  feet,  but  sometimes  extending  over  the  vdiole  body.  It  is  accompanied  by 
considerable  itching  and  often  by  some  rise  of  temperature.  Hill  states  that 
a similar  eruption,  but  more  pai^ular  in  character,  may  follow  the  administra- 
tion of  cubebs.  Haematuria  has  been  occasionally  observed  as  the  result  of 
large  doses  of  copaiba.  Oil  of  yellow  sandal  wood  may  sometimes  be  employed 
with  advantage,  though  its  action  is  somewhat  uncertain.  It  may  be  given 
in  capsules  in  doses  not  exceeding  twenty  minims  three  times  a day,  or  the 
following  formula  wiU  be  found  useful  ; oil  of  sandal  wood,  5!],  tragacanth  in 
powder  5ss.,  water  to  3viij  ; one  ounce  to  be  taken  three  times  a day. 

It  is  during  the  third  stage  of  gonorrhoea  that  Injections  may  advan- 
tageously be  used.  Much  and  very  unfounded  prejudice  exists  against  their  use 
in  the  minds  of  many  ; but  surely  it  is  as  safe  to  apply  proper  local  applications 
to  an  inflamed  urethra  as  it  is  to  an  inflamed  conjunctiva  ; and  the  bad  conse- 
quences, such  as  strictiu’e  and  inflamed  testicle,  which  have  sometimes  been 
referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance  and 
to  the  severity  of  the  disease  itself  than  to  the  remedies  employed,  or  to  their 
application  at  too  early  a stage  or  of  too  great  a strength.  It  is  in  long- 
standing cases  of  gonorrhoea,  in  which  the  discharge  continues  for  months  or 
years,  that  strictm’e  follows,  not  in  cases  of  ordinary  duration  ; and  it  is  the 
result  of  the  chronic  inflammatory  thickening  of  the  mucous  membrane, 
and  has  no  more  to  do  with  the  injections  than  with  the  copaiba  or  salines 
Avhich  the  patient  may  have  taken.  As  the  ardor  urinm  subsides,  emollient 
and  slightly  astringent  injections  may  be  used.  The  best  is  perhaps  chloride 
of  zinc  of  the  strength  of  two  grains  to  twelve  ounces  of  water,  to  which  two 
drachms  of  extract  of  belladonna  may  be  added.  This  injection  may  be  used 
ft’equently  during  the  day.  Acetate  of  lead,  from  one  to  two  grains  to  the  ounce 
of  water,  is  often  useful.  If  this  induce  irritation,  a few’  grains  of  the  watery 
extract  of  opium  may  advantgigeously  be  added.  As  the  disease  subsides,  a 
stronger  astringent  is  required,  and  then  one  or  two  grains  of  the  acetate 
of  zinc  may  be  added  to  each  ounce  of  the  injection  ; or  a weak  solution  of 
sulphate  may  be  employed,  gr.  ij  to  each  ounce  of  water  ; or  an  injection  of 
gr.  \ of  the  nitrate  of  silver  to  the  ounce  may  be  used.  During  the  whole  of 
this  stage,  the  diet  and  habits  of  life  must  be  carefully  regulated,  and  all  stimu- 
lants interdicted.  The  injections  should  be  discontinued  as  soon  as  the 
discharge  has  ceased  ; unless  this  be  done,  they  may  re-induce  it. 

The  mode  of  injection  is  of  importance.  A glass  syringe  should  always  be 
used,  with  a smooth  rounded  nozzle.  The  patient  siHing  on  the  edge  of  the 
chair  and  holding  up  the  penis,  should  carefully  insert  the  end  of  the  syringe 
between  the  lips  of  the  urethra,  and  then  slowly  throw  in  the  injection  as  far 
as  it  Avill  go.  Although  the  inflammation  is  usually  at  first  confined  to  the 
anterior  portion  of  the  urethra,  yet  it  in  most  cases  extends  to  the  bulb,  au 
the  injection  should  be  applied  to  the  vvhole  length  of  the  inflamed  mucous 
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!inbraue.  If  any  enter  the  bladder  it  cannot  signify,  as  it  will  immediately 
decomposed  by  the  salts  and  mncns  of  the  urine. 

I'.nstead  of  the  ordinary  glass  syringe,  the  injector  (Fig.  !)18)  may  be  ad- 
itageously  used.  By  it,  the  injection  is  thrown  from 
lind  forwards,  so  that  when  passed  beyond  the  inflamed 
t it  washes  out  the  discharge,  instead  of  forcing  it 
ther  on. 

rrreatment  of  Gleet. — In  gleet,  much  difficulty  will 
:en  be  experienced  in  curing  the  patient  of  his  dis- 
irge.  Here  much  depends  not  only  on  the  adminis- 
{I  tion  of  proper  remedies,  but  on  care  being  taken 
L-cntively  to  regulate  his  habits  of  life.  It  will  cou- 
ntly  be  found  that,  after  the  disease  has  apparently 
:ii  cured,  excesses  at  table,  and  more  especially  the 
liking  of  beer,  or  of  effervescing  or  acid  wines,  will 
ng  back  the  discharge.  It  will  return  also  after 
uuection,  though  it  have  previously  ceased  entirely. 

! iis  is  especially  the  case  in  strumous,  gouty,  or 
-.umatic  constitutions,  in  which  all  urethral  inflamma- 
ins  are  with  difficulty  removed.  In  these  cases,  then, 
latinence  from  alcoholic  liquids  and  dietetic  stimu- 
ts,  and  a continent  life  must  be  strictly  enjoined  ; but 
! local  treatment  requires  careful  attention. 

Ill  the  early  stages  of  gleet  an  attempt  may  be  made 
cure  it  by  injections.  For  this  purpose  somewhat 
•onger  solutions  are  required  than  in  the  more  acute 
r ’iod  of  the  disease.  Sulphate  of  copper  will  often  be 
imd  useful,  commencing  with  half  a grain  to  the 
aice,  and  gradually  increasing  it  to  one  or  even  two 

Tannic  acid  in  the  strength  of  from  two  to  four  gi-ains  to  the 
will  sometimes  check  the  discharge.  Soluble  bougies,  similar  to 
-jse  already  described,  but  containing  tannic  acid,  sulphate  of  zinc,  or 
etate  of  lead,  are  often  of  great  service.  These,  combined  with  the  internal 


III 

'')/  ' /! 
III;:!! 

■ I I'  I ' 
ii  I 


Fig.  918. — Teevan’s 
Injector. 


ministration  of  copaiba  and  cubebs,  or  the  perchloride  of  iron,  may  effect  a 


I ire.  If  these  do  not  succeed,  the  occasional  passage  of  a full-sized  bougie  is 
I ithe  greatest  use.  The  orifice  of  the  urethra  must  also  be  examined  for 
I iirty  growths,  which  may  keep  up  the  discharge. 

'When  the  disease  has  become  very  chronic,  and  has  assumed  the  form  of 
I ianular  urethritis,  it  is  difficult  of  cure  ; for,  as  Dcsormeaux  has  pointed 
*t,  no  injection,  which  the  healthy  portion  of  the  urethra  is  capable 
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of  bearing,  will  huvc  mncli  effect  upon  the  inflamed  patch.  He  tlierelbio 
recommends  the  application  of  a very  strong  solution  of  nitrate  of  silver 
through  the  endoscope  ; bnt  equally  satisfactory  I’esults  may  be  obtained  by 
the  nse  of  Gnyon’s  injector  (Fig.  010).  This  consists  of  a hollow  bulbous 
sound  perforated  in  the  bulb,  and  fitted  with  a small  syringe.  The  bulbous 
sound  having  been  passed  first  up  and  down  the  urethra  till  the  exact  situation 
of  the  inflamed  spot  is  found  by  the  tenderness  and  slight  cling  before  men- 
tioned, the  perforated  head  is  held  fixed  at  the  diseased  spot,  and  a few  drops 
of  a solution  of  nitr.ate  of  silver  (ten  to  twenty  grains  to  the  ounce  of  water) 
are  injected.  The  patient  should  pass  urine  immediately  before  the  injection 
and  not  again  for  some  hours  if  possible.  Berkeley  Hill,  who  has  had  gi’eat 
experience  of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for 
some  time  after,  no  complications  are  likely  to  follow  ; but  neglect  of  theise 
precautions  may  be  followed  by  swelled  testicle  or  even  perineal  abscess.  After 
the  operation,  a weak  astringent  injection  must  be  used  for  a few  days,  and 
the  passage  of  bougies  for  a short  time  after  is  usually  necessary  to  complete 
the  cure.  Otis,  of  New  York,  is  of  opinion  that  every  prolonged  gleet  is  the 
result  of  a narrowing  of  the  canal,  and  he  recommends  internal  urethrotoniv 
as  a cure — cutting  the  urethra  up  to  its  normal  size  by  the  method  described 
under  the  treatment  of  stricture  of  the  urethra.  The  operation  is  somewhat 
severe,  and  should  never  be  had  resort  to  till  all  other  means  have  failed. 

The  treatment  of  gleet  may  therefore  be  summed  up  as  follows.  The 
patient  must  be  carefully  examined,  in  order  to  detect,  if  possible,  some  con- 
stitutional condition,  such  as  struma,  gout,  or  rheumatism,  which  may  serve 
as  a guide  to  general  treatment,  diet,  and  use  of  stimulants.  Change  of  air 
and  sea-bathing  are  often  of  essential  service.  The  orifice  of  the  urethra  must 
be  examined  for  warty  growths  or  suppurating  follicles.  If  these  are  found, 
they  may  be  touched  with  nitrate  of  silver.  If  they  are  not  found,  the 
electuary  of  cubebs  and  copaiba,  or  one  composed  of  cubebs  and  the  ses- 
quioxide  of  iron,  may  be  administered  with  advantage,  and  the  injections  re- 
commended for  the  chronic  stage  of  gonorrhoea  may  be  persevered  with. 
Should  these  fail,  and  should  the  olive-headed  sound  give  distinct  evidence  of 
a tender  spot,  and  perhaps  a slight  narrowing  of  the  urethra,  the  passage  of  a 
full-sized  metallic  bougie  every  second  or  third  day  should  be  tried.  If, 
after  a fair  trial,  this  fail  also,  injection  of  nitrate  of  silver  by  Guyon’s 
injector  must  next  be  had  recourse  to,  followed  by  mild  injections  and  the 
passage  of  bougies  ; and,  lastly,  if  everything  else  have  failed,  and  a distinct 
narrowing  of  the  canal  be  present,  internal  urethrotomy  may  be  tried  as  a la.«t 
resource. 

COJIPLICATIONS  OF  GoNORRHCEA. — Gonori’licea,  when  acute  or  virulent, 
seldom  runs  its  course  without  local  complications  of  some  kind,  the  result  of 
the  propagation  of  the  inflammation  to  neighbouring  parts,  often  of  consider- 
able severity,  and  occasionally  even  hazardous  to  life  ; — such  as  chordec, 
phimosis,  sympathetic  bubo,  perineal  abscess,  irritability  of  the  bladder,  reten- 
tion of  urine,'  hmmorrhage  from  the  urethra,  &c.  Many  of  these  complications 
present  no  spQcial  features,  but  require  to  be  treated  on  general  principles, 
without  reference  to  their  specific  cause.  Others  demand  more  special  manage- 
ment, and  these  we  may  briefly  consider  here. 

lufiammation  of  the  Lymphatics  of  the  Penis  may  occur,  stretching 
alony  the  sides  and  dorsum  of  the  penis  in  the  form  of  hard  thread-like  line^. 
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!i  much  reduess  iiiid  oedema  of  the  integuments,  and  general  swelling  of  the 
an,  the  glans  in  these  cases  often  assuming  a turgid  aspect  and  a dull 
jk-red  colour.  This  condition  is  a very  serious  one,  as  it  may  lead  to  one 
two  consequences,  or  both  may  ensue,  viz.,  inflammation  and  suppuration 
the  inguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  gives 
: to  the  most  serious  constitutional  effects  in  gonorrhoea,  closely  resembling 
less  severe  forms  of  pyjemia. 

Uhordee,  or  painful  erection  of  the  penis,  with  twist  of  the  organ,  coming 
at  night,  is  often  a most  distressing  and  troublesome  symptom.  It  is 
ally  best  relieved  by  the  application  of  cold  to  the  part,  by  the  administra- 
1 at  bed-time  of  a pill  composed  of  gr.  j of  opium  with  gr.  v of  camphor, 
•ord  recommends  a suppository  of  camphor  and  opium,  gr.  x of  camphor, 
I gr.  j of  the  watery  extract  of  opium,  to  be  introduced  into  the  rectum  an 
u-  before  bed-time,  as  the  best  means  of  removing  the  tendency  to  chordee. 
,11  doses  of  bromide  of  potassium  are  sometimes  of  use. 

Lcute  Prostatitis,  presenting  all  the  symptoms  described  on  p.  1053, 
.1  in  rare  cases  terminating  in  abscess,  is  an  occasional  compheation.  It 
>st  be  treated  as  there  described. 

Jliroiuc  Prostatitis  is  rather  a sequel  of  gonoirhoea  than  a complication. 
! symptoms  and  treatment  have  been  already  described  (p.  1054). 
Inflammation  of  the  Neck  of  the  Bladder  with  Strangury  and 
rsuria  is  not  an  uncommon  complication.  It  arises  from  exposure  to  cold 
■wet  during  a clap,  and  occasionally  from  the  use  of  too  strong  injections, 
e discharge  may  lessen  when  the  symptoms  of  the  deeper  inflammation  set 
AYhen  the  neck  of  the  bladder  only  is  inflamed,  the  urine  remains  acid, 
1 contains  but  a slight  excess  of  mucus.  Frequency  of  micturition,  often 
eessive,  and  accompanied  by  the  most  severe  pain,  forms  the  most  prominent 
nptom.  Pus  and  blood  may  escape  with  the  last  few  drops  of  urine.  It 
idistinguished  fi'om  acute  prostatitis  by  rectal  examination,  when  absence 
j prostatic  swelling  and  tenderness  will  be  recognized.  The  inflammation  in 
; ny  cases  is  less  acute,  especially  when  the  inflammation  comes  on  at  three 
‘four  weeks  after  the  commencement  of  the  clap.  In  the  acute  form  leeches 
. the  perinaeura,  hot  baths  and  fomentations,  and  full  doses  of  Dover’s  powder, 
of  henbane  and  potash,  will  afford  much  relief.  If  the  pain  is  very  severe, 
morphia-suppository  must  be  inserted  into  the  rectum.  In  more  chronic 
es  the  administration  of  the  percldoride  of  iron,  with  belladonna-suppositories, 
1 be  beneficial. 

Cystitis,  of  an  acute  character,  may  occur  by  the  extension  of  the 
■dhral  inflammation.  The  urethral  discharge  diminishes  as  the  symptoms 
' Cystitis  come  on,  or  ceases,  just  as  in  epididymitis  ; the  patient  is  seized 
;;h  intolerable  and  frequent  dysuria,  strangury,  and  general  febrile  distimb- 
ce.  The  urine  becomes  loaded  with  muco-pus,  and  may  be  fetid  and 
saline.  The  condition  is  perilous.  There  is  danger  to  life  if  the  constitu- 
iu  be  broken,  and  there  is  always  danger  of  prolonged  or  possibly  intractable 
wacute  cystitis.  Indeed,  I believe  that  many  of  the  cases  of  chronic  sub- 
'ite  cystitis,  with  muco-pus  in  the  urine,  and  perhaps  atony  of  the  bladder 
■mrring  in  middle-aged  men,  may  be  traced  back  to  the  influence  of  a 
morrheea  contracted  in  early  life. 

Tdie  Trealmml  of  this  condition  consists  in  the  employment  of  belladonna 
opiate  suppositories  ; the  frequent  use  of  warm  hip-baths  ; the  application 
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of  fomentations  to  the  periiijenm,  and  of  hot  poultices  to  the  pubic  reo-ion 
Brodie  makes  the  important  practical  statement  that,  if  the  urine  continue  acid 
the  best  treatment  consists  in  the  administration  of  calomel  and  opium.  This 
is  entirely  in  accordance  with  my  experience,  * and  where  the  patient  ig 
moderately  young,  and  the  urine  acid,  with  pulse  good,  calomel  with  opium,  or 
Dover’s  pow^der,  will  give  effectual  relief.  As  the  cystitis  subsides,  the  urethral 
ilischarge  rc-appears. 

Pyelitis  and  Nephritis  are  fortunately  very  rare  complications  of 
gonoiTlKna.  Murchison  has  recorded  two  cases  in  Avhich  death  mpidly 
followed  extension  to  the  kidney,  with  coma  and  delirium.  In  a case  lately  in 
University  College  Hospital,  a slight  urethral  discharge  w^as  followed  by  jjain 
in  the  course  of  the  ureter,  and  the  symptoms  of  pyelitis.  The  disease  assumed 
a chronic  form,  the  pus  in  the  urine  being  very  abundant.  Gonorrhoeal  rheu- 
matism of  a severe  form  set  in  at  the  same  time.  After  about  two  years  the 
patient  partially  regained  health,  the  amount  of  pus  becoming  very  small.  In 
another  case  in  tlie  same  hospital,  a large  renal  abscess  formed  some  time  after 
an  attack  of  gonorrhoea,  to  which  it  seemed  to  be  directly  attributable.  The 
abscess  was  aspirated  twice,  and  the  patient  recovered,  but  at  his  death  some 
years  after  the  kidney  was  found  to  be  shrivelled  to  a small  mass  of  fibrous 
tissue. 

Retention  of  Urine  from  Gonorrhoea  may  set  in  at  any  period’  of  the 
acute  stage.  The  obstruction  is  usually  dependent  on  congestion  and  inflam- 
mation of  the  mucous  membrane  of  the  urethra.  Leeches  to  the  perinmum, 
the  warm  hip-bath,  and  opiate  suppositories,  will  probably  afford  relief.  It  is 
always  desirable  to  avoid  using  the  catheter,  as  it  is  apt  to  lacerate  the  swolleu 
and  softened  mucous  membrane,  and  thus  to  occasion  troublesome  bleeding ; 
and  w'iU  always  produce  much  pain,  and  increased  irritation  of  the  canal. 
Should,  however,  the  retention  have  continued  twenty-four  hoiu’s,  or  longer,  it 
wiU  probably  not  give  way  to  the  means  above  indicated,  and  then  it  will  l)e 
necessary  to  use  the  instrument,  when  a full-sized  one  should  be  very  carefully 
introduced ; a large  instrument  entering  the  bladder  as  easily  as  a smaller  one, 
and  with  less  risk  of  injury  to  the  tender  walls  of  the  canal. 

When  the  catheter  has  been  introduced,  it  is  often  somewhat  difficult  to 
determine  whether  it  should  be  left  in  or  taken  out.  If  it  be  left  in,  inflam- 
mation is  increased.  If  it  be  taken  out,  the  Surgeon  may  not  be  able  easily 
to  introduce  it  again.  The  solution  to  this  question  is  to  be  found  in  the 
facihty  with  which  the  instrument  is  passed.  If  it  have  been  introduced 
Avithout  much  difficulty,  it  is  better  to  withdraw  it  after  the  bladder  hat 
been  emptied,  and  to  continue  the  antiphlogistic  treatment,  when  a second 
introduction  may  not  be  required.  If,  on  the  other  hand,  the  catheter  have 
been  passed  with  great  difficulty,  and  be  firmly  grasped  by  spasm,  it  should 
be  left  in ; but  very  active  treatment  must  be  employed  to  prevent  it  from 
exciting  too  much  inflammation. 

It  must,  however,  be  remembered  that  the  retention  may  be  due  to  more 
serious  conditions  ; to  prostatitis,  to  abscess  in  the  prostate  or  the  perinmuiii. 
or  to  inflanmiatory  exudation  in  the  tissues  about  the  neck  of  the  bladder,  hi 
these  circumstances,  more  active  antiphlogistic  measures  will  be  required, 
with  the  use  of  the  catheter  twice  in  the  twenty-four  hours,  and  probabh 
fine  incisions  into  the  perinmum,  if  there  be  pus  or  urine  extravasated  into 
that  region. 
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In  many  cases  of  goiion'lioeal  retention,  an  old  stricture  complicates  the  clap. 
:^|rere  the  employment  of  energetic  antiphlogistic  measures  and  the  use  of  the 
theter  are  indicated. 

] Haemox^hage  from  the  Urethra  may  occur  either  as  the  result  of  chordee, 
id  consequent  rupture  of  some  blood-vessels  of  the  corpus  spongiosum,  as  the 
:>nsequence  of  attempts  at  passing  the  catheter,  or  as  a kind  of  exudation 
om  the  mucous  membi'ane.  !Most  commonly  it  may  be  aiTcsted  by  the 
|\i  )plication  of  ice,  and  the  employment  of  moderate  local  antiphlogistic 
li'l  eatment.  Should  it  be  abundant,  the  introduction  of  a large  gum-elastic 
(I  itheter,  and  pressure  by  means  of  a bandage  to  the  penis  or  perinaeum,  will 
If  ’rest  it. 

Urethral  or  Peri-Urethral  Abscess  occasionally  forms  in  gonorrhoea, 
is  supposed  to  result  from  iiiflainmatioii  culminating  in  sup])uration,  taking 
lace  in  the  one  of  the  lacunae  or  glands  of  the  mucous  membrane.  An 
oscess  may  form  at  any  part  of  the  urethra,  but  the  two  most  common 
. tuatioiis  are  near  the  end  of  the  penis  and  in  the  region  of  the  bulb.  It  is 
ossible  that  in  many  cases  the  pus  may  be  discharged  into  the  urethra  ivithout 
'eing  recognized  ; but  if  the  collection  of  pus  reaches  any  size  it  points  towards 
Me  surface.  In  the  neighbourhood  of  the  glans  it  forms  a rounded  swelling, 
'Sually  projecting  under  or  to  one  side  of  the  fraenum.  It  is  tender  on 
rressure,  and  the  parts  round  are  swollen  and  oedematous.  In  this  situation 
. should  be  opened  as  early  as  possible  lest  it  should  burst  into  the  urethra, 
fter  which,  as  the  aperture  is  usually  insufficient,  a second  opening  will  form 
n the  surface,  leaving  a fistula,  which  is  very  troublesome  to  heal. 

AVhen  the  abscess  forms  in  the  region  of  the  bulb,  it  forms  a hard,  tender, 
vvelhng  in  the  perinaeum,  constituting  one  of  the  varieties  oiperiimal  abscess. 
n this  situation,  also,  if  opened  early  by  a free  incision  in  the  middle  line,  it 
'ill  be  found  to  have  no  communication  with  the  urethra,  and  will  quickly 
- eal  without  leaving  a fistula.  If  it  be  not  opened  in  time,  it  may  buiTow 
'idely  beneath  the  accelerator  urinae,  and  the  expansion  from  it  covering  the 
enis.  Under  these  circumstances  it  may  be  felt  both  at  the  root  of  the  penis 
rnd  in  the  perinaeum,  and  there  may  be  considerable  swelling  of  the  scrotum, 
'he  incision  in  such  a case  should  be  made  behind  the  scrotum  only.  If  left 
00  long,  a communication  with  the  urethra  may  have  taiken  place,  but 
r rovided  the  incision  is  made  in  the  perinaeum  only,  it  will  heal  without 
iifficulty. 

Sequences  of  Gonorrijcea. — The  sequences,  or  more  remote  complications 
)f  gonorrhoea,  are  partly  local  and  partly  constitutional.  Amongst  the  local 
ee  find  more  particularly  Warts  about  the  prepuce  and  glans  or  within  the 
urethral  orifice,  which  require  to  be  treated  by  excision  or  caustics  ; and 
itrictnre.  the  management  of  which  is  fully  described  elsewhere.  In  some 
cs,  also,  in  consequence  of  extravasation  of  blood,  or  inflammatory 
exudation  into  the  corpus  spongiosum  or  the  corpora  cavernosa,  limited  and 
■ocalized  Induration  and  Thickening  of  the  Penis  may  result,  attended 
oy  chordee,  painful  erections,  and  a permanent  twist  in  the  organ.  In  such 
■‘X)nditions  as  these,  an  attempt  may  be  made  to  produce  absorption  of  the 
sffused  mass,  by  the  administration  of  small  doses  of  bichloride  of  mercury, 
with  the  inunction  of  iodide  of  lead  ointment. 

After  the  cure  of  a clap  that  has  l)ecn  of  long  continuance,  the  generative 
organs  are  often  left  in  a /oeak  and  irrilahle  state;  the  penis,  scrotum,  and 
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spermatic  cords  beinp;  lax  aild  elongated,  with  an  apparent  want  of  powci*,  and 
often  painful  and  dragging  sensations  about  the  cords  and  groins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  ceidain  sequences,  to 
which  some  constitutions  are  especially  liable,  occasibnally  occur  as  the  result 
of  this  disease  ; viz.,  inflammation  of  the  testes  and  of  the  eyes,  and 
rheumatism.  Some  of  these,  as  the  affections  of  the  eyes  and  testes,  may 
be  either  local  or  constitutional : the  others  are  clearly  constitutional. 
The  constitutional  effects  of  gonorrhoea  offer  characters  that  have  some 
analogy  to  those  presented  by  the  more  chronic  and  subacute  forms  of 
pymmia.  This  is  more  especially  the  case  in  monarthritic  inflammation  of 
the  knee  or  wrist,  leading  to  disorganization  or  permanent  ankylosis  of  these 
joints. 

Gonorrhoeal  Epididymitis  is  certainly  the  most  common  of  these  sequences. 
It  ahnost  invariably  affects  only  one  testis,  and  commences  in  the  epididymis, 
whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in  indi\nduals 
Avho  have  a lax  and  long  scrotum,  with  very  pendulous  testes.  It  seldom  sets 
in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but  may  occur  at 
any  period  during  the  continuance  of  the  discharge,  though  it  is  more  fi’equent 
between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In  cases  of  gleet, 
also,  it  not  uncommonly  occurs  at  a later  period.  In  many  instances  it  is 
referred  to  some  shght  injury — a blow,  or  squeeze,  received  dining  the  con- 
tinuance of  the  gonorrhoea  ; but  in  some  cases  it  would  appear  to  arise  from 
extension  of  the  infiainmation  along  the  ejaculatory  duct.  It  was  formerly 
believed  to  arise  in  some  cases  from  so-called  metastasis  of  inflammation  from 
the  urethra  to  the  testis.  That  the  disease  commences  in  the  epididymis,  may 
be  advanced  in  support  of  the  first  opinion  ; whilst  the  fact  that  the  discharge 
usually  ceases  when  the  infiammation  of  the  testicle  comes  on,  and  returns  as 
it  subsides,  has  been  adduced  in  support  of  the  doctrine  of  its  metastatic 
origin.  Curling  is  of  opinion  that  the  diminution  of  discharge  is  due  to 
counter-irritation,  as  he  has  seen  a case  in  which  the  lu’ethral  discharge 
ceased,  although  the  orchitis  had  been  occasioned  by  a blow.  As  the 
symptoms  and  treatment  of  gonoiThoeal  inflammation  of  the  testicle  present 
nothing  peculiar,  I shall  reserve  their  consideration  until  we  speak  of  diseases 
of  this  organ.  Gonorrhoeal  epididymitis  is  apt  to  be  followed  by  long-con- 
tinued gleet,  consequent  on  the  exudation  from  the  lining  membranes  of  the 
vas  deferens,  and  the  secretory  apparatus  of  the  testes. 

Gonorrhoeal  Inflammation  of  the  Eyes  is  fortunately  not  of  very 
common  occiuTence.  It  may  affect  either  the  conjunctiva  or  the  sclerotica. 

Gonorrhoeal  Conjunctivitis  is  one  of  the  most  destructive  forms  of  - 
ophthalmia,  giving  rise  not  unfr’equently,  in  the  course  of  forty-eight  hom’s, 
to  the  most  intense  chemosis,  with  opacity  and  softening  of  the  cornea, 
followed  by  staphyloma  and  a discharge  of  the  humoiu’s.  In  the  majority  of 
instances  only  one  eye  is  affected  ; but,  in  some,  both  are  involved  to  an  equal 
extent.  The  disease  commences  with  the  ordinary  symptoms  of  conjunctival 
inflammation  ; itching  and  swelling  of  the  eyelids,  velvety  redness  of  the  con- 
junctiva, muco-purulent  discharge,  with  much  lachrymation.  The  chemosis 
sets  in  early,  and  is  very  severe  ; and,  unless  treatment  afford  speedy  relief,  the 
consequences  are  most  disastrous  to  vision.  Lawrence  states  that,  of  14  cases 
that  fell  under  his  observation,  9 had  only  one  eye  affected  and  5 both.  Of 
the  9 in  whom  one  eye  only  was  diseased,  the  organ  was  lost  in  (>  cases ; of 
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• he  0 ill  whom  botli  eyes  were  aflecteil,  both  organs  were  destroyed  in  one  case ; 
i n 2 one  eye  only  was  lost ; one  patient  recoA'ered  imiierfectly  ; and  in  only 
I ne  did  complete  recovery  ensue. 

It  has  lx.‘en  a question  with  Surgeons,  whether  gonorrhoeal  ophthalmia  is  the 
: esult  of  the  direct  application  of  the  specific  pus  to  the  conjunctiva,  or  occurs 
s a constitutional  disorder.  There  is  no  doubt  that  the  application  of  the 
ms  to  the  surface  of  the  conjunctiva  will  occasion  the  disease  ; and  this  is 
low  generally  acknowledged  to  be  the  only  mode  of  origin. 

The  Treatment  of  this  dangerous  affection  must  be  of  an  active  character. 
■I’lie  violent  depleting  measures  formerly  recommended  are  now  universally 
•ondenined.  General  blood-letting  is  never  required ; 'much  relief  may 
lowever  be  given  by  the  extraction  of  a small  amoimt  of  blood  from  the 
einple  by  leeches.  The  patient  must  be  confined  to  a dark  room,  the  bowels 
nust  be  kept  regular,  and  a moderate  diet  allowed.  The  most  active  topical 
■Igent  that  we  possess  is  the  nitrate  of  silver.  The  use  of  this  astringent, 
originally  introduced  by  Little,  has  been  much  insisted  on  by  Guthrie, 
Walker,  and  othei’s,  and  is  generally  adopted  at  the  present  day,  being 
certainly  the  most  useful  agent  that  we  possess.  Surgeons  differ  somewhat 
!:u  opinion  as  to  the  strength  of  the  application  ; some,  the  Germans 
pecially,  advise  that  the  solid  stick  should  be  used  ; whilst  others  employ 
:it  in  solution,  of  the  strength  of  a drachm  to  the  ounce  of  distilled  water. 
■AMiaiton  Jones  employs  a weaker  solution,  one  of  four  or  five  grains  to  the 
uunce,  and  I have  seen  cases  very  successfully  treated  by  this  plan  ; so 
much  so,  indeed,  that  I am  disposed  to  prefer  it  to  the  stronger  solution.  A 
: few  di-o}^  must  be  introduced  about  twice  in  the  twenty-four  hours,  into  the 
; inner  can  thus  of  the  eye  ; the  lids  in  the  meantime  being  kept  covered  by 
•compresses  dipped  in  weak  alum  lotion,  and  the  purulent  discharge,  as  it 
■jiccumulates,  carefully  washed  away  by  tepid  alum  injections.  Instead  of 
. alum,  boracic  acid  may  be  used  with  great  effect,  and  lately,  a very  weak 
'Solution  of  bicliloride  of  mercury  (1  in  5000)  has  been  tried  with  considerable 
'Success.  In  doing  this,  great  care  must  be  taken  that  none  of  the  discharge 
come  into  contact  with  the  eyes  of  the  Surgeon  or  nurses,  as  it  is  highly  con- 
tagious, and  will  almost  to  a certainty  produce  the  disease  ; instances  are 
recorded  in  which,  in  this  way,  the  attendant’s  vision  has  been  destroyed.  If 
?the  chemosis  be  considerable,  it  must  be  incised  ; and,  as  the  infiammation 
'Subsides,  belladonna  lotions  may  be  employed  with  advantage,  and  the  use  of 
the  nitrate  of  silver  and  other  lotions  gradually  discontinued. 

Great  care  must  be  taken  to  prevent  infection  of  the  other  eye  when  only 
one  is  affected.  It  may  be  covered  with  a compress,  or,  as  Dixon  recommends, 
a watch-glass  may  be  placed  over  it  and  seem-ed  by  plaster. 

Gonorrhoeal  Sclerotitis  is  by  no  means  of  such  frequent  occurrence  as 
the  conjunctival  inflammation;  when  it  happens,  it  will  be  found  to  be 
. a.ssociated  with  gonorrhoeal  rheumatism,  and  not  unfr’equently  with  inflam- 
mation of  the  testicle,  occm'ring  apparently  in  individuals  in  whom  there  is  a 
tendency  to  aflection  of  the  fibrous  tissues.  This  disease  is  evidently  of  con- 
stituDional  origin,  us  it  cannot  possibly  arise  from  local  contagion ; it  is  attended 
by  tlie  ordinaiy  signs  of  sclerotic  inflammation,  and  is  usually  accompanied  by 
s<jiiie  degree  of  iritis. 

'Hie  constitutional  Treatment  is  that  for  gonoiThoeal  rheumatism.  Locally 
the  eye  must  be  protected  from  light,  and  a few  drops  of  atropine  solution  put 
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ill  occasionally.  If  there  is  mueh  pain,  blood  may  be  taken  from  the  temple 
by  cupping  or  leeches. 

Inflammation  of  the  Nose,  attended  by  profuse  suppuration,  is  a com- 
plication that  I have  more  than  once  had  occasion  to  observe  in  gonorrha-ii. 
The  swelling  of  the  organ  is  considerable,  the  tenderness  great,  and  the  dis- 
charge abundant ; a condition,  indeed,  of  the  Schneiderian  membrane  that 
seems  analogous  to  the  inflammation  of  the  conjunctiva  just  describecL 

The  Treatment  that  I have  found  to  succeed  best,  consists  in  fomentations, 
followed  by  astringent  lotions  or  injections. 

Gonorrhoea  of  the  Hectum  has  been  met  with  in  rare  cases.  In  women 
it  may  be  the  result  of  infection  from  vaginal  discharge,  but  in  men  it  is 
usually  the  result  of  unnatural  vice.  The  symptoms  are  pain  in  the  bowel, 
with  a thick  muco-purulent  discharge.  The  Treatment  consists  in  injections 
of  acetate  of  lead  and  opium. 

Gonorrhoeal  Bihenmatism  principally  occurs  in  young  and  otherwise 
healthy  persons.  The  exact  nature  of  the  disease  is  veiy  uncertain.  It  is 
supposed  by  many  to  be  a form  of  blood-poisoning  analogous  to  pymmia. 
Berkeley  Hill  states  that  his  observations  lead  him  to  believe  that  the  disease 
is  met  with  chiefly  in  gouty  or  rheumatic  subjects.  If  the  patient  have  not 
previously  suffered  from  these  affections,  a family  history  indicating  a tendency 
to  them  will  usually  be  found.  In  patients  who  are  distinctly  rheumatic  or 
gouty,  Hutchinson  states  that  any  urethral  discharge,  whether  specific  or  not, 
may  give  rise  to  symptoms  identical  with  those  of  gonorrhoeal  rheumatism. 
The  affection  is  more  common  in  men  than  in  women,  and  seldom  sets  in  till 
the  third  week  after  the  commencement  of  the  discharge,  though  it  may  occur 
as  late  as  the  second  month.  The  disease  may  assume  various  forms.  It  may 
commence  insidiously  with  pain  in  the  joints,  quickly  followed  by  considerable 
effusion.  Several  joints  may  be  affected,  but  the  knee  is  attacked  with  far 
gi’eater  frequency  than  any  other  articulation.  The  febrile  disturbance  may 
be  slight.  The  pain  and  swelling  last  usually  for  some  weeks,  and  gradually 
subside  ;.but  relapses  are  common.  In  other  cases  the  course  of  the  affection 
more  closely  resembles  that  of  acute  arthritis  ; the  pain  is  intense,  and  the 
ligaments  are  early  affected.  The  swelling  assumes  an  oval  form,  effusion  into 
the  articular  cavity  being  slight,  or  even  wanting.  The  constitutional  dis- 
turbance is  severe.  This  variety  most  commonly  ends  in  ankylosis.  In  another 
form  occasionally  met  with,  pain  forms  the  chief  symptom,  without  swelling  or 
interference  with  movement.  Other  structiues  beside  the  joints  may  be  affected, 
as  the  fascim,  the  sheaths  of  tendons,  bursm,  and  occasionally  the  nerves. 
Oonorrhceal  sclerotitis,  as  afready  mentioned,  is  always  connected  with  rheu- 
matism, and  orchitis  may  arise  from  the  same  cause.  Gonoiuhoeal  may 
be  distinguished  fr’om  simple  acute  rheumatism  by  the  attack  being  less 
severe,  by  the  affection  usually  being  limited  to  two  or  three  joints,  and  often 
to  the  knee  only,  and  by  the  absence  of  the  profuse  sweating  and  the  cream}  - 
white  tongue.  The  prognosis  is,  as  a rule,  good.  Suppuration  may  occasion- 
ally take  place,  and  the  disease  then  merges  into  that  to  be  immediately 
described,  gonorrhoeal  pyaemia.  Ankylosis  is,  however,  very  common,  especiall} 
in  the  arthritic  form.  This  arises  not  so  much  from  destruction  of  the  carti- 
lages, but  from  shortening  and  contraction  of  the  inflamed  capsule  of  the 
joint  as  recovery  takes  place.  This  form  of  ankylosis  is  practically  incurable. 

Treatment. — The  first  essential  point  of  treatment  is  to  check  the  urethral 
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?^i:lischarge  as  quickly  as  possible  by  the  means  already  described.  Iodide  ol 
rpotassium,  with  alkaline  tonics,  are  sometimes  of  use.  Calomel  and  opium 
' 'Were  formerly  administered,  but  are  not  now  believed  to  be  of  any  value, 
it  'Salicylate  of  soda  in  large  doses  has  been  tried  with  varying  effect.  Quinine 
^ji  maybe  given  if  tlie  temperature  is  elevated,  and  in  the  later  stages  perchloride 
^ ' of  iron  is  often  of  material  service.  The  local  joint-affection  must  be  treated 
by  absolute  rest  on  splints,  blistering,  and  strapping  over  mercurial  ointment 
in  the  later  stages.  If  ankylosis  occm's,  it  must  be  treated  as  described  on 
p.  352. 

Gonorrhoeal  Pyaemia. — It  is  not  easy  to  draw  a clear  distinction  between 
gonorrhoeal  rheumatism  and  pycemia.  The  term  pyaemia  is  applied  to  those 
aggravated  cases,  fortunately  of  very  rare  occm’rence,  in  whieh  the  joint-affec- 
tion terminates  in  suppuration,  with  complete  destruction  of  the  articulation. 
In  these  cases  abscesses  are  not  uncommonly  met  with  in  other  parts  of  the 
■ body,  especially  in  the  subcutaneous  tissue.  Visceral  abscesses  are  of  very  rare 
occurrence.  The  symptoms  are  those  of  chronic  pymmia  (Yol.  I.,  p.  955). 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight  pityriasis, 
and  perhaps  a few  patches  of  psoriasis,  have  been  described  as  occurring  occa- 
sionally in  severe  cases  of  gonorrhoea.  The  description  given  by  Travers  of 
these  eniptions  makes  them  correspond  so  closely  to  the  early  manifestations 
of  syphilis  that  it  is  probable  that  they  really  resulted  from  an  intra-urethral 
chancre,  mistaken  for  gonorrhoea.  If  these  cases  and  those  in  which  the  rash 
arises  from  copaiba  and  ciibebs  be  excluded,  it  is  doubtful  if  any  truly 
gonorrhoeal  skin-eruptions  exist. 

Gonorrhoea  in  the  Pemale  differs  from  the  same  affection  in  the  male  in 
not  being  so  severe,  though  it  is  usually  more  extensive,  and  of  longer  duration. 
The  severity  is  less,  on  account  of  the  shortness  of  the  female  urethra  prevent- 
ing the  occurrence  of  the  retention  of  urine  as  in  the  male,  and  also  from  the 
absence  of  such  parts  as  the  prostate,  testes,  &c.,  the  implication  of  which 
constitutes  the  principal  source  of  difficulty  in  men.  Gonorrhoea  in  the  female 
may  affect  the  parts  to  very  different  degrees ; thus,  the  vulva  alone  may  be 
implicated,  or,  as  most  commonly  happens,  the  inflammation  may  spread  to 
the  whole  of  the  mucous  membrane  of  the  vagina.  The  urethra  is  less  com- 
monly the  seat  of  disease,  though  occasionally  implicated  with  other  parts  ; 
and,  lastly,  the  interior  of  the  uterus  may  become  affected  by  this  specific  in- 
flammation. In  some  cases  it  will  even  spread  along  the  Fallopian  tubes  to 
the  ovaries  : and  ovaritis  and  fatal  peritonitis  also  may  be  induced. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  Avell  marked  in  the 
early  stages,  when  there  is  an  abundant  muco-purulent  discharge  from  the 
parts  affected,  with  a good  deal  of  inflammatory  irritation,  accompanied  with 
pain  in  micturition,  and  a frequent  desire  to  pass  urine.  As  the  disease 
I>ecomes  chi’onic,  however,  it  is  more  difficult  to  determine  its  true  character  ; 
it  being  apt  to  be  confounded  with  some  of  those  accidental  and  leucorrhoeal 
discharges  to  which  females  of  all  ages  arc  subject. 

Diagnosis. — In  the  majority  of  cases,  gonorrhoea  may  be  distinguished  from 
all  other  muco-pitrvlenl  discharges  of  the  female  organs,  by  the  presence  of 
inflammation  about  the  external  parts,  and  the  mucous  membrane  of  the 
vagina  and  urethra.  In  these  crises  it  will  be  found,  on  introducing  a speculum 
which,  however,  ocaisions  considerable  pain,  and  is  firmly  grasped  by  the  con- 
traction of  the  vagina),  that  the  discharge  comes  from  the  vaginal  wall,  and 
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tliat  the  uterine  orifice  is  free  from  it,  or  nearly  so  ; 'whereas  in  leucorrlicea  the 
discharge  iwocecds  in  a great  measure  from  the  iiiterior  of  the  uterus,  the  os 
and  cervix  of  wliich  will  probably  also  present  signs  of  diseased  action.  It 
]uust,  however,  be  borne  in  mind  that  tlie  discharge  "in  gonorrhoea  may  occa- 
sionally be  in  a great  degree  uterine  ; and  that  that  of  leucorrhoea  may  be  an 
exudation  from  the  mucous  membrane  of  the  vagina.  In  such  circuiiLstances, 
when  the  disease  is  chronic,  it  is  almost  impossible  to  arrive  at  a correct  con- 
clusion as  to  the  nature  of  the  case  from  simple  inspection  ; and  in  these  cases 
of  doubt  the  Surgeon  had  better  give  a very  guarded  opinion,  lest  he  be  led 
into  the  error  of  inculpating  an  innocent  woman.  The  difficulty  is  increased, 
and  a good  deal  of  obscurity  thrown  over  the  case,  by  the  fact  that  leucorrhoeal 
discharges  will  occasionally  give  rise  to  urethritis  in  the  male,  which  closely 
simulates  gonorrhoea.  Female  Children  also  are  occasionally  subject  to  an  acute 
inflammation  of  the  vagina  and  nymphm  as  the  result  of  simple  irritation,  of 
constitutional  disturbance,  or  of  teething ; these  cases  require  to  be  recognized, 
as  they  have  frequently  been  the  cause  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  must  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stage,  general  and  local  antiphlogistic 
means — salines,  low  diet,  rest  in  bed,  and  emollient  sedative  fomentations — 
must  be  used.  As  the  disease  subsides  into  a chronic  condition,  astringent 
injections  must  be  employed  ; a weak  solution  of  acetate  of  lead,  or  the  liquor 
aluminis  compositus  largely  diluted  with  tepid  water,  being  especially  useful. 
In  other  cases,  a weak  solution  of  nitrate  of  silver  may  be  used  with  much 
advantage.  These  injections  should  be  employed  three  or  four  times  a day 
and  in  large  quantity.  After  they  have  been  tlmown  up,  a piece  of  lint  well 
soaked  in  the  lotion  should  be  introduced  between  the  opposed  mucous  sur- 
faces, so  as  to  prevent  their  coming  into  apposition,  the  discharge  being  in  a 
great  measure  kept  up  by  their  friction  against  one  another.  In  order  that 
the  injection  may  be  properly  given,  the  woman  should  lie  flat  on  her  back, 
and  23ump  in  the  fluid  by  means  of  one  of  Kennedy’s  elastic  bottles.  In  the 
treatment  of  gonorrhoea  in  women,  sj)ecifics  are  of  no  use  unless  the  m’ethra 
be  affected,  when  copaiba  may  be  given,  as  in  the  male.  The  disease  is  apt  to 
degenerate  into  a chronic  gleety  condition,  lea-^ing  a thin  muco-puriform  dis- 
charge, which  will  continue  to  be  infectious  for  a gi-eat  length  of  tune. 

STRICTUBE  OF  THE  URETHRA. 

Much  discrepancy  of  opinion  for  a long  time  existed  as  to  the  structure  of 
the  urethra,  some  Surgeons  admitting,  others  denying  its  muscularity.  The 
ju’esence  of  muscular  fibres  in  the  urethra  had  been  suspected  by  many  in 
consequence  of  the  phenomena  presented  by  some  forms  of  stricture  being 
solely  explicable  in  this  way,  their  presence  was  first  actually  demonstrated  by 
Kolliker  and  Hancock,  who  showed  that  the  tube  is  surrounded  through  its 
entire  length  with  an  organic  muscular  coat.  Hancock  has  demonstrated  the 
course  of  these  fibres.  He  has  pointed  out  that  the  fibres  of  the  inner  layer 
of  the  muscular  coat  of  the  bladder  pass  forwards  underneath  the  mucous 
membrane  of  the  j)rostatic  portion  of  the  urethra,  and  those  from  the  outer 
layer  of  the  muscular  coat  of  the  bladder  outside  the  jirostate.  These  two 
layers  join  at  the  membranous  jDortion  of  the  urethra,  forming  tbe  muscular 
covering  of  this  portion  of  the  canal.  At  the  bulb,  these  two  layers  divide 
again  ; the  inner  lying  underneath  the  mucous  membrane,  se^xarated  from  it 
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merely  by  areolar  tissue  ; the  external  lying  outside  the  corpus  spongiosum, 
'bi'tween  it  and  its  fibrous  investment.  At  the  anterior  extremity  of  the 
iiirethm  they  unite  again  and  form  its  lips.  Thus  the  urethra  is  surrounded 
'through  its  whole  length  by  muscular  fibres,  a double  layer  of  which  invests  it 
at  the  membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  corpus  spongiosum  are  included  between  planes  of  these  fibres.  The 
vesicles  and  ducts  of  the  prostate  are  surrounded  by  layers  of  involuntary 
'fibres  ; those  of  the  ejaculatory  ducts  coming  from  the  non-striated  layer  of  the 
vas  deferens.  These  fibres  are  totally  distinct  from  the  common  muscular 
apparatus  of  the  perinmum  ; and  their  existence  proves  the  urethra  to  be  a 
■ musculo-membranous  canal. 

By  Stricture  of  the  Urethra  is  meant  a narrowing  of  the  canal  at  one  or 
'more  points.  These  may  jn'oceed  fr’om  three  distinct  conditions  ; viz. — 1, 
'Spasmodic  Action  of  the  layer  of  the  involuntary.  Muscular  Fibres  situated 
I outside  the  mucous  membrane  ; 2,  Congestion  of  the  Mucous  Membrane  of 
: the  canal ; or,  3,  Organic  Changes  in  the  Mucous  and  Submucous  Tissues, 
I consisting  of  thickening,  induration,  or  the  deposit  of  plastic  matter  within 
tthem.  According  as  the  disease  arises  fr’om  one  or  other  of  these  causes, 
iit  may  be  tenned  a Spasmodic,  a Gongestive,  or  an  Organic  stricture.  These 
(different  forms  of  the  disease  having  the  one  condition — narrowing  of  the 
I urethra — and  its  consequences,  in  common,  and  in  practice  being  often 
1 associated,  present  so  much  variety  in  their  symptoms,  in  the  treatment  they 
: require,  and  the  constitutions  in  which  they  occur,  as  to  require  separate 
' description. 

Spasmodic  Stricture. — The  existence  of  this  form  of  constriction  has  been 
much  cavilled  at.  Surgeons,  disregarding  the  evidence  of  their  own  senses,  and 
being  led  away  by  an  imperfect  anatomical  examination  of  the  urethra,  have 
denied  the  possibility  of  spasm  of  this  canal,  not  being  able  to  demonstrate  the 
existence  of  any  muscular  fibres  in  sufficiently  close  proximity  to  the  mucous 
membrane  to  influence  it  by  their  action.  The  possession  of  muscular  contrac- 
tility by  the  urethra  is,  however,  obvious  from  the  facts  that  a bougie  may 
occasionally  be  introduced  with  sufficient  ease,  but  that  the  Surgeon,  on 
attempting  to  withdraw  it,  will  find  it  tightly  grasped  ; so  also,  occasionally, 
on  introducing  the  instrument,  he  will  feel  it  meet  with  an  obstruction,  which 
on  steady  pressure  vdll  yield  with  that  species  of  quivering  that  is  peculiar  to 
spasm  of  muscular  fibre.  Again,  the  fact  that  a patient  will  at  one  time  pass 
his  urine  with  the  most  perfect  freedom,  whilst,  if  it  be  rendered  acrid  or  acid 
by  drinking  spirits,  effervescent  wines,  or  other  similar  beverages,  almost  com- 
plete obstruction  will  ensue,  tends  to  prove  the  existence  of  an  occasional 
spa.smodic  constriction  of  the  canal.  The  effect  of  anaesthetics  in  facilitating 
the  passage  of  a catheter  must  also  be  attributed  to  relaxation  of  spasm.  These 
facts,  though  sufficiently  convincing  to  many  Surgeons,  had  failed  to  carry 
proof  of  the  existence  of  spasmodic  stricture  to  others,  until  the  researches  of 
Kdlliker  and  Hancock,  which  have  been  referred  to,  set  the  question  of  the 
muscularity  of  the  urethra  finally  at  rest. 

Uauses. — The  causes  of  spasmodic  stricture  are  generally  such  conditions  as 
wcasion  an  irritable  state  of  system,  as  long  residence  in  hot  climates,  especially 
if  conjoined  with  habitual  excesses  in  drinking,  high  living  and  sexual 
indulgences.  The  more  immediate  causes  are  usually  any  circumstances 
that  occasion  irritation  of  the  urethral  mucous  membrane,  which,  being  pro- 
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pagafccd  to  the  smooth  muscular  fibres  beneath,  calls  them  into  activity, 
and  thus  gives  rise  to  the  spasmodic  aflcction.  The  most  usual  of  these  are 
those  conditions  of  the  system  in  which  the  lithates  are  largely  eliminated  ; as 
exposure  to  cold  and  wet,  by  which  the  action  of  the  skin  is  suspended  ; or 
too  free  an  indulgence  in  spirituous  and  acid  liquors — such  as  red  or  effervesceiit 
wines,  beer,  or  punch — which  are  well  known  to  give  rise  to  an  attack  in 
many  constitutions. 

Symptoms. — In  spasmodic  stricture  we  find  evidence  of  narrowing  of  the 
urctlira,  and  consequent  impediment  to  the  free  flow  of  urine,  rapidly  super- 
vening under  the  influence  of  certain  causes,  and  as  speedily  subsiding.  A 
patient,  for  instance,  in  his  ordinary  health  and  passing  urine  freely,  if  he  take 
such  food  or  drink  as  will  give  rise  to  a very  acid  condition  of  this  fluid,  if  he 
be  exposed  to  cold,  or  get  out  of  health  in  any  way,  suddenly  finds  himself 
able  to  pass  his  urine  only  in  a small  stream  by  drops  with  much  straining,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  treatment 
these  symptoms  rapidly  subside  ; recurring,  however,  on  the  application  of  any 
exciting  cause.  At  the  time  of  the  occurrence  of  this  spasm  there  is  often  a 
sensation  of  weight  and  uneasiness  in  the  perinaeum,  with  evident  irritation  of 
the  urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the 
orifice  ; in  fact,  a tendency  to  a combination  of  the  congestive  with  the  spas- 
modic form  of  stricture.  There  will  often  be  found  to  be  a very  slight  organic 
stricture  in  cases  of  the  spasmodic  form  of  this  disease ; so  that,  when  the  spasm 
subsides,  the  urethra  will  not  be  quite  so  free  as  natural. 

Treatment. — If  the  patient  be  suffering  from  spasmodic  difficulty  in  passing 
urine,  an  injection,  consisting  of  half  a drachm  of  laudanum  in  a little  starch, 
should  be  thrown  up  the  rectum,  a morphia-suppository  given,  or  a fuU  dose 
of  Dover’s  powder  administered,  and  the  warm  hip-bath  used.  As  the  opium 
begins  to  take  effect,  the  urine  will  usually  be  passed  without  much  difficulty. 
The  bowels  should  then  be  made  to  act,  when  the  patient  will  usually  be 
relieved.  If  the  spasm  continue,  as  it  often  does,  for  some  days  or  weeks  after 
this,  a full-sized  soft  bougie  should  be  introduced  every  second  or  third  day,  in 
order  to  lessen  the  irritability  of  the  urethra.  In  some  cases,  this  is  more 
effectually  done  by  the  use  of  a plated  bougie  well  Avarmed  and  oiled.  What- 
ever instrument  is  used  should  be  of  large  size,  from  No.  8 to  10.  A small 
bougie  will  often  be  arrested,  and  will  create  much  irritation,  when  a large  one 
Avill  pass  readily.  If  the  use  of  the  instrument  cause  irritation  and  increase  of 
spasm,  it  is  better  to  omit  it  entirely,  and  to  trust  to  constitutional  treatment. 
But  the  Surgeon  must  not  be  discouraged,  if  the  first  few  introductions  of  the 
bougie  appear  to  increase  the  irritation  ; as  the  urethra  becomes  accustomed 
to  the  use  of  the  instrument,  relaxation  of  the  spasm  will  take  place.  At  the 
same  time,  the  patient’s  general  health  should  be  carefully  attended  to  ; the 
bowels  must  be  kept  open,  and  the  diet  regulated  ; all  acids,  stimulants,  and 
sweets  being  carefully  avoided.  Dming  the  time  when  the  bougie  is  being 
used,  he  should  take  the  citrate  of  potash  well  diluted. 

As  a preventive  treatment  of  these  attacks,  a careful  regulation  of  the  diet, 
warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in  action  by  means 
of  horsehair-gloves  and  tepid  baths,  Avill  be  found  serviceable. 

Congestive  Stricture. — Many  Surgeons  look  upon  spasmodic  stricture  as 
essentially  dependent  on  congestion  of  the  mucous  membrane  of  the  urethi’a, 
overlooking  altogether  the  existence  of  spasm,  or  considering  it  as  the  result 
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■ irritufciou  of  tlie  periueal  muscles,  and  not  of  the  true  organic  muscles  of 
le  canal.  That  the  two  conditions  of  congestion  and  spasm  are  frequently 
ssociated  in  the  urethra,  in  the  relation  of  cause  and  effect,  there  can  be  no 
oubt  ; and  this  is  the  most  frequent  condition  in  which  spasmodic  strictures 
•e  found.  Indeed,  congestion  plays  an  important  part  in  all  forms  of  stric- 
ire  ; it  may,  as  we  have  just  seen,  be  connected  with  the  spasmodic  variety  ; 

may  occur  alone  ; or  it  may  be  associated  Avitli  organic  stricture.  Some 
arts  of  the  urethra  appear  to  be  more  subject  to  congestion  than  others  ; 
lus,  for  instance,  the  membranous  and  prostatic  portions,  especially  the  folds 
: f mucous  membraue  constituting  the  verumontanum,  arc  peculiarly  liable  to 
ecome  congested. 

Causes. — Congestive  stricture  frequently  occurs  as  the  result  of  chronic  and 
iiig-contiuucd  inflammation  of  the  urethra,  or  of  the  passage  of  urine  that 
as  been  rendered  irritating  by  being  too  concentrated,  or  by  an  admixture  of 
n undue  proportion  of  lithates.  It  is  especially  in  gouty  or  rheumatic  sub- 
lets who  suffer  fi'om  irritability  of  the  skin  and  mucous  membranes  that  this 
onditiou  occiu-s.  In  these  cases  there  is  no  true  or  permanent  obstruction ; 
uit  the  disease  is  transitory,  and  due  solely  to  a swollen  state  of  the  mem- 
■rane  of  the  part.  But  in  the  majority  of  cases  it  complicates,  and  aggi’avates 
eriously,  spasmodic  and  slight  organic  strictures. 

Symptoms.—  In  congestive  stricture  we  not  only  find  the  common  symptoms 
••cciisioned  by  an  impediment  of  the  free  passage  of  the  urine,  but  some  swelling 
)f  the  lips  of  the  urethra,  mth  reddening  and  eversion  of  them.  There  is  also 
.light  gleety  e.xudation,  and  not  unfrequently  an  abundant  puriform  discharge, 
n fact,  ui’ethritis  of  a marked  kind,  with  a sense  of  weight  or  fulness  in  the 
■Derinaeum,  pain  in  micturition,  and  sometimes  uneasiness  in  defsecation.  This 
i;tate  of  things  constitutes  a very  troublesome  affection,  intimately  connected 
vith  the  various  forms  of  m’ethritis,  and  exceedingly  apt  to  relaj^se  from  appa- 
’ently  veiy  trivial  circumstances,  slight  errors  of  diet,  dyspeptic  derangements, 
)r  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  careful  regulation  of  the  diet 
md  habits  of  life,  and  especially  in  the  administration  of  the  citrate  of  potash, 
md  the  saline  aperient  mineral  waters,  as  those  of  Carlsbad  or  Friedrichshall. 
If  there  be  much  tenderness  or  weight  about  the  perinmum,  the  appheation 
■of  leeches  to  this  part,  together  with  the  use  of  the  waim  hip-bath,  will  be 
er^'iceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than  by  local 
means  in  many  cases,  yet  is  often  gi’eatly  relieved  by  the  oceasional  introduc- 
tion of  bougies.  In  some  instances  a soft  instrument,  in  others  a silver,  will 
l>c  found  to  answer  best.  Whatever  is  used,  care  should  be  taken  to  introduce 
iit  slowly  and  with  every  possible  gentleness.  With  all  care,  some  haemorrhage 
Gusually  follows  the  passage  of  the  instrument ; not  from  deep  laceration,  but 
!«imply  as  the  result  of  compression  of  the  mucous  membrane  ; and  the 
(discharge  of  blood  appears  to  be  beneficial  rather  than  otherwise. 

Organic  Stricture. — This,  the  true  form  of  stricture,  is  the  result  of  the 
i formation  of  dense  fibrous  tissue  in  the  mucous  membrane  and  submucous 
'tissue  of  a portion  of  the  urethra,  in  many  cases  extending  to  the  neighbouring 
'.sp(>ngy  tiasue,  or  even  further.  This  is  produced  as  the  result  of  chronic 
i inflammation  or  of  the  healing  of  ulcers  or  wounds,  and  differs  in  no  respect 
' from  the  cicatricial  fibroid  tissue  foiined  in  other  parts  under  similar  circuni- 
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stances,  Tn  its  dovelopnicnt  it  shows  the  tendency  to  eontraction  wliieli  lorms 
the  characteristic  feature  of  all  fibrous  tissue  produced  as  a consequence  uf 
inflammation,  and  thus  leads  to  a narrowing  of  tlic  canal  it  surrounds.  Ti^ 
rxmses  of  stricture  arc,  1.  Clironic  inflammation  of  Ijie  mucous  mendji-aiie,  iv- 
sulbing  fi'om  gonorrlifca.  Itepcated  gonorrlioeas  and  long-continued  gleets  aix* 
by  far  the  most  fertile  causes  of  this  disease.  'J'he  long  continuance  of  the 
inflammation  is  more  to  be  dreaded  than  its  intensity  in  occasioning  this  mis- 
chief  ; hence  it  is  of  great  importance  not  to  allow  gleets  to  run  on  indefinitely, 
as  they  will  almost  to  a certainty  be  followed  by  constriction  of  some  poilion’ 
of  the  urethra.  2.  The  healing  of  an  intra-urethral  chancre  always  gives 
rise  to  a stricture'.  This  is  met  with  within  an  inch  of  the  orifice,  and  is  a 
comparatively  rare  form  of  the  disease.  3.  The  most  inveterate  form  of  stric- 
ture arises  from  transverse  laceration  of  the  urethra  from  blows  or  kicks  in  the 
perinmum  healing  by  a contracted  scar.  Severe  contusions  of  other  parts  of 
the  canal  may  in  the  same  way  cause  narrowing  of  its  calibre.  A more  rare 
cause  is  the  injury  done  to  the  urethra  of  a child  by  the  lodgmeiit  (jf  a calculus, 
or  in  the  effort  to  extract  it. 

Age. — Stricture  of  the  urethra  may  be  met  with  at  any  age  after  puberty. 
The  causes  that  usually  give  rise  to  it  seldom  come  into  o])eration,  however, 
before  the  adult  age  ; hence  strictures  are  not  very  common  before  26  years  of 
age.  Between  that  period  and  the  age  of  40  they  most  commonly  originate, 
and  may  then  continue  for  an  indefinite  period.  The  earliest  age  at  which  I 
have  seen  true  organic  stricture  of  the  urethra  has  been  in  a boy  14  years  old, 
when  it  had  already  existed  for  more  than  12  months  ; it  was  situated  one 
and  a half  inch  from  the  meatus,  and  was  so  tight  as  only  to  admit  of  No.  1 
catheter.  It  was  complicated  with  and  had  given  rise  to  a fistula  in  periufeo, 
through  which  the  greater  part  of  the  urine  escaped.  The  boy  in  whom  it 
occurred  could  give  no  explanation  of  its  occurrence,  but  it  was  j)robably  trau- 
matic. His  attention  was  first  directed  to  it  by  a sudden  attack  of  retention. 
The  stricture  was  hard  and  gristly,  about  half  an  inch  long,  and  required 
urethrotomy  for  its  relief.  There  was  no  calculus. 

Seat. — The  seat  of  organic  stricture  varies  considerably  ; indeed,  any  portion 
of  the  urethra  may  be  affected  by  it,  except  the  prostatic.  It  was  at  one  time 
believed  that  the  membranous  portion  of  the  canal  was  the  most  frequently 
affected  by  this  disease.  This,  however,  there  can  be  little  doubt,  is  an  erro- 
neous opinion.  H.  Smith  has  examined  98  specimens  of  stricture  contained 
in  the  different  London  museums  ; of  these  he  found  only  21  seated  in  the 
membranous  portion  of  the  urethra,  whilst  77  were  anterior  to  the  triangular 
ligament ; the  majority  of  these  being  either  in  the  bulbous  portion  of  the 
m*ethra,  or  a little  in  advance  of  this.  Sir  H.  Thompson,  in  his  excellent  work 
on  Stricinre,  states  that,  in  an  examination  of  320  strictures,  he  found  215  at 
the  junction  of  the  spongy  and  membranous  portions  of  the  urethra ; oT  in 
the  spongy  portion,  from  an  inch  in  fi’ont  of  its  commencemeut  to  within  two 
inches  and  a half  of  the  external  meatus  ; and  54  at  the  external  orifice,  or 
within  two  inches  and  a half  of  it.  The  part  most  frequently  affected  is  the 
first  inch  of  the  spongy  portion  ; in  the  membranous  portion,  stricture  is 
extremely  rare,  being  almost  invariably  of  traumatic  origin  when  situated  in 
this  part.  He  says  also,  “ I may  confidently  assert  that  there  is  not  a single 
case  of  stricture  in  the  prostatic  portion  of  the  urethra  to  be  iound  in  any  one 
of  the  public  museums  of  London,  Edinburgh,  or  Paris.”  Occasionally  stric- 
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are  multiple,  two  frecpiently  occurring,  and  sonictiincs  as  iiiaiiy  as  foui 
r five. 

t.,  : Pathological  Appearances.— In  describing  the  appearances  commonly 
i et  with  in  a well-marked  case  of  organic  stricture,  it  will  be  most  convenient 
j;  suppose  that  the  whole  canal  has  been  laid  open  along  its  roof,  and  to  con- 
i ler  the  parts  in  the  following  order.  1.  The  part  of  the  urethra  anterior  to 
[1  e stricture.  2.  The  stricture.  3.  The  urethra  behind  the  stricture.  4.  The 
• .adder.  0.  The  ureters  and  kidneys. 

I 1.  The  Urethra  anterior  to  the  Stricture  is  perfectly  healthy,  unless  it  has 
•en  injured  by  instruments.  If  the  cut  edge  of  the  mucous  membrane  be 
isken  in  a pair  of  forceps,  it  will  be  found  to  show  a considerable  degree  of 
i-isticity.  Its  colour  is  pink,  and  it  is  semi-transparent.  The  spaces  of  the 
'ongy  tissue  beneath  are  empty  and  open,  or  filled  with  blood. 

: 2.°The  Stricture. — At  the  narrowed  part  the  surface  of  the  mucous  inein- 


;g.  920. — Stricture  from  Cou- 
“*oliclatiou  of  Corpus  Spon- 
l.'giosum. 


Fig.  921. — Bridle-stricture. 


Fig.  922.— Stricture  at  the  Au- 
terior  part  of  the  Urethra. 


•ane  is  of  an  opa(|ue  white  colour,  marked  by  longitudinal  ridges,  and  often 
[iirchment-like  in  appearance.  If  its  edge  be  seized  in  the  forceps  it  will  be 
)und  to  possess  but  little,  if  any,  elasticity,  and  to  be  firmly  fixed  to  the  parts 
eeiieath.  The  submucous  tissue,  instead  of  forming  a delicate  areolar  layer, 
represented  by  tough  rigid  fibroid  tissue  firmly  adherent  on  one  side  to  the 
hucous  membrane,  and  blending  011  the  other  with  the  cavernous  tissue  of  the 
Jirpus  spongiosum.  The  spaces  of  the  spongy  tissue  are,  in  all  more  advanced 
Bcimeiis,  oliliterated  for  a greater  or  less  extent  near  the  stricture,  so  that  the 
>ir]ius  spongiosum  at  this  spot  is  converted  into  a dense  solid  mass.  In  very 
litreme  cases  the  chronic  inflammatory  induration  extends  even  to  the  areolar 
[•-•.ssue  beyond.  The  character  of  the  stricture  varies  greatly.  In  some  cases 
is  aniiidar,  encircling  the  whole  canal  equally  for  some  little  distance.  "When 
; Is  elongated,  there  is  usually  marked  consolidation  of  the  corpus  spongiosum, 
‘S  in  Fig.  U20.  In  other  cases,  again,  annular  strictures  may  be  narrow  and 
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sharp-edged,  and  are  then  palled  “ pack-thread  ” or  “ l3ridle  ” strictures  ; cc^n- 
sisting  of  bands  stretching  across  the  urethra  (Fig.  i)21).  Sometimes  tliere 
are  several  of  these  in  close  proximity  to  one  anotlier,  leaving  mei-ely  nari-ow 
passages  behvecn  or  under  them.  These  bands  opcasionally  stretch  directly 
across  the  canal,  but  at  other  times  and  more  commonly  they  take  a somewhat 
oblique  direction  (Fig.  !)22).  ft  is  not  very  clear  how  these  bridles  or  frtena 
stretching  across  the  urethra  are  formed.  It  can  scarcely  be  by  inflammatory 
exudation  ; it  is  more  probable  that  they  are  occasioned  by  perforation  of  an 
annular  narrowing  of  the  mucous  membrane  by  the  point  of  the  catheter. 
These  various  kinds  of  organic  stricture  are  hard  and  elastic  ; sometimes, 
when  old,  almost  cartilaginous  in  their  density,  feeling  gristly  and  rough  to 
the  instrument  that  passes  over  them. 

The  Amount  of  Constriction  varies  greatly  in  organic  stricture,  from 
slight  narrowing  of  the  channel  to  almost  complete  obstruction  of  it.  A 
question  has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  com- 
pletely impermeable  by  a stricture.  In  answering  this,  it  is  necessary  to  be 
agreed  upon  the  meaning  of  the  term  “ impermeable.”  If  by  it  be  meant 
impenetrable  to  the  passage  of  a catheter,  there  can  be  no  doubt  that  such 
strictures  may  occasionally,  though  very  rarely,  occur  ; the  channel  being  so 
narrow,  oblique,  or  tortuous,  that  the  instrument  cannot  be  passed  through  it. 
Strictures,  however,  of  this  description  may  usually  be  ultimately  made  per- 
meable to  instruments  by  proper  and  careful  treatment.  If  by  “ impermeable” 
is  meant  generally  impendous  to  the  passage  of  urine,  there  can  be  no  doubt 
that  such  a condition  does  not  exist.  It  would  clearly  be  incompatible  with 
life,  unless  a fistulous  opening  existed  behind  the  stricture,  through  which  the 
urine  might  pass  out ; and,  even  with  such  an  aperture  existing,  I have  never 
heard  of  or  seen  a case  in  which  no  urine  whatever  escaped  by  the  meatus, 
unless,  in  consequence  of  injury  or  disease,  a portion  of  the  whole  cafibre  of  the 
urethra  had  sloughed  away  ; and  it  is  clear  that,  so  long  as  any  urine  passes 
out  in  this  way,  a stricture  cannot  be  looked  upon  as  truly  impermeable. 

3.  The  Urethra  behind  the  Stricture  is  dilated  often,  so  as  to  form  a 
considerable  pouch,  in  which  in  rare  cases  phosphatic  concretions  may  form. 
The  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  elasticity 
is  indicated  by  its  being  thrown  into  longitudinal  folds;  it  is  usually  of  an  ash- 
grey  colour  indicating  that  it  has  suffered  from  chronic  congestion  or  inflam- 
mation. The  orifices  of  the  lacunae,  and  of  the  small  glands  opening  upon  it 
are  dilated  often  to  a considerable  size.  This  is  also  veiy  marked  in  the  floor 
of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause  considerable 
embaiTassment  in  treatment,  the  instrument  lodging  in  them  after  having 
safely  passed  the  stricture.  The  cause  of  these  changes  is  the  extreme  tension, 
this  part  of  the  urethra  is  exposed  to  during  micturition  owing  to  the  obstruc- 
tion in  front,  and  the  powerful  hypertrophied  bladder  behind. 

4.  The  Bladder  in  all  well  marked  cases  of  stricture  shows  evidence  of 
chronic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  ash- 
grey  colour.  If  from  any  cause  the  condition  has  been  aggraA’ated  before 
death,  dark  red  and  j^urple  patches  will  be  found  upon  it.  As  a rule  cavity  of 
the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied,  giving 
rise  to  marked  fasciculation  of  its  inner  surface.  In  exceptional  cases, 
especially  in  old  men,  it  may  be  dilated  as  well  as  thickened ; sacculi  are  very 
common. 


SYMPTOMS  OF  STRICTURE. 


1091 
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The  Ureters  ure  often  more  or  less  dilated.  This  is  not,  as  was 

I i Di'inerly  supposed,  due  to  regurjjitation  of  urine,  hut  to  obstruction  to  the 
^'rifice  of  the  ureter  by  the  chronic  inflammation  of  the  mucous  membrane, 

ad  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ; the  force  that 
dates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  fui’ther 
L aanges  that  occur  in  the  pelvis  and  in  the  kidneys  arc  fully  described  in 

I I hapter  LX  VI  I. 

Symptoms. — The  amount  of  constitutional  disturbance  set  up  by  a 
ricture  will  vary  gi’eatly  in  difterent  cases.  In  many,  and  indeed  in  most 
-Hstauces,  it  is  not  very  gi'eat.  The  extent  to  which  the  constitution  is 
ifluenced  will  generally  be  in  proportion  to  the  tightness  and  duration  of  the 
ricture  ; but  it  is  surprising  how  much  constitutional  irritation  is  set  up  in 
)me  systems  by  a stricture,  even  though  it  be  not  very  tight.  The  inter- 
'^rence  with  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
-idney,  the  nature  and  the  symptoms  of  which  have  been  fully  described  in 
hapter  LXIL,  to  which  I must  refer  the  reader.  In  some  cases  the  consti- 
:itional  symptoms  are  rather  of  a nervous  character ; the  patient  suffering  not 
'.ily  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by  nervous 
i|rrostration,  each  time  the  urine  flows  over  the  tender  and  irritable  surface. 
The  Local  Signs  of  stricture  are  always  well  marked,  are  very  miequivocal, 
-.ad  are  dependent  simply  on  the  mechanical  obstacle  presented  by  the  con- 
'.•acted  urethra  to  the  free  escape  of  the  urine.  The  disease  usually  com- 
lences  with  the  retention  in  the  m-ethra  of  a feAV  drops  of  mane  after  evacua- 
on  of  the  contents  of  the  bladder  ; these  escape  and  wet  his  clothes.  The 
;atient  finds  that  he  has  to  pass  urine  more  frequently  than  usual,  both  by 
;ight  and  day  ; there  is  some  straining,  perhaps  a slight  gleety  discharge,  and 
feeling  of  weakness  about  the  genital  organs.  The  stream  of  urine  has 
baanges  impressed  upon  it  during  its  passage  through  the  strictime,  by  which 
.“S  shape  and  direction  are  modified  ; thus,  it  may  become  forked,  scattered, 
n.visted,  fan-like,  or  be  discharged  in  a double  ciUTent — one  projected  directly 
arwards,  the  other  dropping  perpendicularly  downwards.  There  is  usually 
ut  little  pain  in  micturition,  and  such  as  there  is  ocem’s  during  this  aet,  and 
•3ases  as  soon  as  it  is  completed.  As  the  disease  advances,  these  signs 
eecessarily  become  more  marked,  until  they  may  terminate  in  complete 
|tetention ; they,  however,  often  come  on  in  a very  insidious  manner,  and 
Ihen  the  patient  seeks  advice  he  is  found  to  be  already  the  subject  of  a very 
,ght  and  intractable  stricture  ; indeed,  in  some  cases,  the  first  circumstance 

fiat  directs  the  attention  of  the  patient  to  his  complaint  is  the  sudden 
3cun’ence  of  retention  of  urine. 

Examination  of  the  Patient  for  Stricture. — In  all  cases  of  suspected 
-ricture,  the  Surgeon  should,  if  possible,  see  the  patient  ptiss  water  before 
sing  an  instrument.  He  will  thus  be  able  to  judge  of  the  actual  amount  of 
bstruction.  It  sometimes  happens  that  the  canal,  though  not  greatly 
an-owed,  is  tortuous  and  indurated,  so  that  an  instrument  enters  with  great 
ifficulty,  although  the  patient  passes  a fair  stream  of  urine.  Such  a case 
light  readily  be  mistaken  for  a very  tight  stricture  if  the  examination  is  coni- 
lenced  by  attempting  to  pass  an  instrument.  The  existence  of  a stricture 
lan  however  be  determined  with  certainty  only  by  the  introduction  of  an  in- 
tniment.  In  exploring  the  canal  in  a suspected  case,  two  ])oints  have  to  be 
•scertained,  the  existence  of  a stricture,  and  its  degi’ce  of  tightness. 
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The  Existence  of  a Stricture  is  best  determined  by  passing  a soft 
conical  French  bougie  about  No.  8 (English  scale).  It  must  l)e  slightly 
Avarmcd  and  well  oiled.  This  will  pass  readily,  unless  the  canal  be  distinctly 
constricted,  when  it  will  be  arrested  at  the  narrow  ix)int.  In  this  exploration 
too  small  an  instrument  must  not  be  used,  lest  it  hitch  in  the  fossai  of  the 
urethra  or  against  the  verumontanum,  and  this  accidental  arrest  be  mistaken 
for  the  obstruction  produced  by  a stricture  ; or  it  may  pass  through  the 
stricture,  and  thus  mislead  the  Surgeon.  The  existence  of  a stricture  having 
been  ascertained,  the  next  point  is  to  determine  its  defjreeof  tightness.  This  is 
best  done  by  withdraAviug  the  instrument  previously  used,  and  then  introduc- 
ing a smaller  one  about  the  size  of  the  stream  of  urine  that  the  patient  passes. 
If  this  fail  to  enter  the  stricture,  a smaller  one  still  must  be  used,  until  that 
size  is  reached,  which  can  be  introduced  with  but  a moderate  degree  of  force. 
In  this  way  the  existence,  the  seat,  and  degree  of  tightness  of  the  stricture, 
are  ascertained. 

A soft  instrument  should  always  be  used  by  preference  for  this  preliminary 
examination,  as  it  causes  less  pain,  and  with  the  most  ordinary  skill  and  care 


must  first  be  determined  by  carefully  passing  a graduated  “ catheter  d hovlef 
and  noting  the  exact  moment  at  which  the  urine  commences  to  flow.  The 
graduated  olive-headed  sound  is  then  passed,  and  slowly  withdrawn.  If  the 
hitch  or  cling  be  felt  between  one  inch  and  one  and  three-quarters,  the 
stricture  is  in  the  membranous  part.  If  between  one  and  three-quarters  and  | 
three  inches,  it  is  in  the  bulbous  portion.  For  the  purpose  of  measuring  these 
slight  strictures,  Otis,  of  New  York,  has  invented  an  instrament  which  he  callSj 
the  “ urethrometer  ” (Fig.  925).  It  consists  of  a straight  tube,  the  end  of 
which  can  be  dilated  into  a sort  of  fenestrated  sphere,  and  the  size  to  which  it 
is  dilated  is  registered  on  a small  dial  on  the  handle.  The  instrument  can  be 
readily  introduced  into  the  bladder,  if  necessary,  but  there  is  no  advantage  in 
so  doing.  When  in  the  urethra,  behind  the  stricture,  the  bulb  is  gradually 
expanded  till  it  is  just  held,  but  not  tightly  grasped.  It  is  then  drawn  steadily 


it  is  impossible  to  do  the  patient  any  injury 
with  it.  There  is  no  doubt  that  information 
as  to  the  length,  degvee  of  indm-ation,  and  form 
of  the  narrowing,  may  be  gained  by  the  expe- 
rienced Surgeon  by  means  of  a metal  bougie : 
but  the  knowledge  thus  gained  is  not  sufficient 
to  counter-balance  the  greater  ease  and  safety 
of  a soft  instrument. 


Conical-headed 

Sound. 


Pig.  923.— 


Fig.  924.— 
Olive-headed 
Sound. 


The  slighter  narrowings  of  the  m’ethra  are 
not  easily  recognized  by  the  means  just 
described.  For  this  purpose  the  conical  or  olive- 
headed bougie  (Figs.  923,  924)  AnU  be  found 
most  useful.  The  conical  shape  of  this  instru- 
ment enables  it  to  j>ass  readily  towards  the 
bladder,  but  on  Avithdrawing  it  the  shoulder 
hitches  on  any  narroAV  part.  The  instrument 
should  be  graduated  in  inches,  so  that  the  exact 


distance  of  the  stricture  from  the  orifice  can  be 


readily  determined.  If  it  be  desired  to  determine  more  accurately  the  seat  of 
the  stricture,  the  distance  of  the  orifice  of  the  bladder  fi'om  the  meatus  externiis 
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onvard,  and  when  it  is  stopped  the  bulb  is  gTadually  diminished  till  it  passes 
le  stricture.  The  exact  size  of  each  part  is  thus  registered  on  the  dial. 

The  employment  of  soft  wax  bougies  has  been  recommended  with  the  view 
; f taking  a mould  of  the  size,  shape,  and  direction  of  the  stricture,  by  pressing 
ae  end  of  the  instrument  into  it  ; but  no  possible  advantage  can  be  derived 
com  this  proceeding,  and  a Surgeon  accustomed  to  the  use  of  metallic  instrn- 
. rents  can  obtain  all  this  information  with  more  certainty  by  the  finer  touch 
Horded  by  them. 

Treatment. — The  treatment  of  organic  stricture  of  the  urethra  may  be  con- 
ucted  by  the  following  methods : — 1,  Gradual  Mechanical  Dilatation ; 2,  Con- 
inuous  Dilatation ; 3,  Caustics ; 4,  Forcible  Expansion  or  Rupture  ; 5, 
uternal  Urethrotomy ; (5,  External  Urethrotomy  or  Perinmal  Section.  What- 


ever plan  of  treatment  be  adopted,  the  Surgeon  must  bear  in  mind  that  his 
operations  have  to  be  conducted  upon  a tender  canal  endowed  with  exquisite 
ensibility,  which  sympathizes  closely  with  the  conditions  of  the  general  system, 
md  in  which  improper  violence  or  too  active  measures  may  set  up  a degree  of 
-.mtation  that  will  readily  extend  to  neighbouring  structures,  and  thus  jeopar- 
iiize  the  life  of  the  patient.  But,  though  it  is  necessary  to  recollect  all  this,  he 
lust  not  run  into  the  opposite  and  equally  dangerous  extreme  of  adopting 
inefficient  measures  for  the  removal  of  the  obstruction.  A bad  strictm’e  is 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable,  and  will 
hnost  inevitably,  if  left  to  itself,  terminate  fatally  by  the  induction  of  renal 
ddisease,  or  of  serious  local  complications.  We  must  therefore  not  hesitate  to 
. adopt  snfficiently  energetic  measures  for  its  removal ; and  if  these  be  properly 
conducted,  there  is  scarcely  any  affection  in  which  the  Surgeon  can  afford  his 
I patient  greater  relief  than  in  this.  At  the  same  time,  however,  that  local 
[means  are  being  used,  constitutional  treatment  should  not  be  neglected. 

I Organic  stricture  is  often  more  or  less  associated  with  a spasmodic  or  a con- 
jgestive  condition  of  the  urethra,  and  requires  the  same  constitutional  treat- 
• raent,  modified  according  to  circumstances,  that  is  necessary  in  these  affections 
— proper  regulation  of  diet,  avoidance  of  all  articles  of  food  that  generate 
lithates,  and  care  not  to  allow  the  urine  to  become  too  concentrated.  Attention 
to  the  maintenance  of  the  healthy  action  of  the  liver  and  skin  will  also  tend 
much  to  increa.se  the  patient’s  comfort,  and  to  ward  off  the  more  serious 
consequences  of  stricture. 

In  all  except  the  slightest  cases  of  stricture  it  is  advisable,  before  beginning 
mechanical  trcjitment,  to  subject  the  patient  to  constitutional  remedies  to 
diminish  as  far  as  possible  the  congestion  and  spasm  which  may  be  present.  If 
any  serious  difficulty  be  anticipated,  and  if  the  circnmstanccs  of  the  patient 
permit  it,  he  should  be  confined  to  bed  for  a day  or  more.  The  bowels  should 
be  freely  opened,  and  he  should  sit  for  some  time  in  a hot  hip-bath,  morning 
and  evening.  An  opium  or  morphia  suppository  may  be  administered  at  night. 
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and  if  the  signs  of  congestion  be  well  marked,  a few  leeches  may  l)e  a])plied  to 
the  perinmnm.  Occasionally  blisters  over  the  seat  of  stricture,  when  it  can  be 
clearly  felt  from  without,  may  be  of  service.  By  these  means  alone,  a stricture 
which  at  first  seemed  almost  impermeable  may  be  so  far  relieved  as  to  take  a 
No.  4 or  5 catheter. 

1.  Gradual  Mechanical  Dilatation,  as  it  is  erroneously  termed,  is  the 
usual  and  certainly  the  most  successful  mode  of  treating  ordinary  strictures  ; 
but  it  is  not  the  mere  stretching  or  forcible  dilatation  of  the  stricture  that 
cures  it.  The  means  employed  to  produce  dilatation  tend  to  promote  the 
absorption  of  chronic  inflammatory  products  in  and  underneath  the  mucous 
membrane,  which  especially  constitute  the  stricture. 

The  instruments  that  are  used  for  dilatation  are  either  metallic,  such  as  i. 
silver  catheters,  steel  sounds,  or  plated  bougies  ; or  made  of  some  soft  and 
yielding  material,  as  gum-elastic  catheters,  catgut,  whalebone,  or  elastic 
bougies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  instrument  to 
another,  it  is  well  not  to  be  too  exclusive  in  the  use  of  any  one  ; for  it  will  || 
be  found  in  particular  strictures  and  certain  constitutions  that  it  is  advan-  | ! 
tageous  to  depart  from  the  ordinary  practice,  and  that  the  Sm’geon  may  m 
modify  with  great  benefit  to  his  patient  the  mechanical  means  that  he  adopts.  f| 
As  a general  rule,  if  the  stricture  can  be  treated  from  the  first  by  soft  instru-  | 
ments,  so  much  the  better.  They  cause  less  pain  and  irritation,  and  the  i 
danger  of  making  false  passages  is  avoided.  "When  the  stricture  is  tight,  f 
cartilaginous  and  of  old  standing  it  is,  however,  frequently  impossible  to  pass 
any  soft  instrument  through  it,  and  then  a well-made  steel  bougie  or  a silver  , 
catheter  must  be  used.  When  once  dilatation  has  been  carried  to  a certain 
point,  for  instance  to  the  introduction  of  a No.  5 catheter,  then  soft  instru- 
ments can  always  be  employed  if  preferred  ; but  at  this  stage  of  the  treatment, 
when  the  risk  of  making  a false  passage  is  very  small,  conical  steel  bougies 
will  in  many  cases  be  found  not  only  more  efficient  but  quite  as  comfortable  [ ; 
to  the  patient.  | 

The  best  soft  instruments  are  the  conical  bougies  and  catheters  Avith  bulboics  | 
e7ids  (Figs.  926  and  927).  Their  introduction  excites  far  less  imtation  and  pain, 
with  much  less  likelihood  of  bleeding  from  a congested  mucous  membrane,  than 


Fig.  926. — Conical  Bulbous  Bougie. 

does  that  of  metallic  or  even  gum-elastic  instruments.  In  most  cases  of 
ordinary  stricture  they  wiU  be  found  to  be  the  safest  and  most  agreeable  in- 


Fig.  927. — Conical  Bulbous  Catheter. 

struments  to  use.  They  will  often  glide  through  a tight  irritable  stricture, 
when  all  other  instruments,  especially  metallic  ones,  fail  to  jiass. 

Rfilifcn'm  bougie  made  of  whale-bone,  gum-elastic  or  catgut,  may  sometimes 
be  passed  through  a very  narrow  stricture,  when  every  other  instrument  fails 
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Fig.  928.  — 
Catgut  Bougie 
bent  to  shape  of 
Stricture. 


i: 

0 do  so.  The  ordinary  English  gum-elastic  catheter  is  of  little  use  in  the 
rreatment  of  stricture  by  simple  dilatation.  A conical  instriunent,  the  point 
■if  which  is  small  enough  to  pass  readily  through  the  stricture,  can  easily  be 
itiijiished  on  so  as  to  exert  considerable  dilating  force  with  its  thickest  part. 
|- Vn  ordinary  English  gum-elastic  which  is  the  same  size  throughout,  cannot  be 
ot  into  the  stricture  at  all  so  as  to  exert  any  dilating  force,  as  it  is  not  stiff 
uough  to  be  forced  into  it.  If  a stylet  be  used  to  stiffen  it,  it  becomes  as 
^jl.iapable  of  making  a false  passage  as  a steel  bougie,  and  is  not  under  the  same 
’■•ontrol. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  the  plan  recommended 
hj  Brodie  may  be  advantageously  employed.  This  consists  in  taking  a line 
|t  ratgut  bougie,  and  bending  it,  as  represented  in  Fig.  928, 

I.  fbout  an  inch  from  the  point,  so  as  to  follow  the  track  of  the 
ptrictme  more  closely.  In  this  way,  strictures  that  are  other- 
kvise  impassable  may  be  rendered  pervious  with  comparative 
‘ease. 

If  metal  instruments  are  used  the  most  eflScient  are  conical 
steel  bougies  or  sounds  as  they  are  often  called.  The  best 
cuiTe  for  these  instruments,  I think,  consists  of  one-fourth  of 
t:he  circumference  of  a circle  4^  inches  in  diameter.  There 
>3hould  be  a difference  of  tliree  sizes  between  the  point  and 
The  thickest  part,  which  comsponds  to  the  bend  of  the 
i instrument.  The  point  should  be  well  rounded,  and  the 
instrument  passps  more  readily  if  there  is  a slight  con- 
'Striction  im:  eyond  it.  The  instruments  should  be  made  of 

! nickel-plated  „ be  highly  polished.  It  should  have  a broad 

1 metallic  handle,  whicn  .ansmits  any  sensation  communicated  to  the  point 
more  readily  than  a wooden  one.  That  this  instrument  will  pass  much 
:more  easily  than  a catheter  is  self-evident,  and  the  latter  should  be  used  only 
when  it  is  intended  to  tie  it  in.  If  a catheter  be  used  it  should  be  made  very 
•solid  and  stiff.  The  rings  should  be  large,  so  as  to  serve  for  a handle,  and 
the  eyes  well  rounded  off  and  somewhat  depressed,  so  that  they  may  not 
scrape  the  urethra.  These  instruments  should  be  used  with  every  possible 
care  and  gentleness  ; but,  though  no  one  recognizes  more  strongly  than  I do 
the  necessity  of  not  employing  unnecessary  violence  in  their  introduction,  it 
is  useless  to  think  of  passing  a catheter  through  a tight  hard  stricture 

without  the  employment  of  some  degree  of  force.  The  catheter  will  not 

“ find  its  own  way  ” here  as  it  may  in  a healthy  urethra,  but  it  must  be  guided 
and  directed  by  the  hand  of  the  Surgeon  ; and  there  is  scarcely  an  operation 
in  surgery  that  requires  more  tact  and  delicacy  of  manipulation  than  that  of 
passing  an  instrument  through  a tight  stricture.  Here  some  force  must  be 
used,  but  the  skill  is  shown  in  proportioning  this  to  the  amount  of  resistance, 
and  in  using  it  in  a proper  direction.  The  appearance  of  force  is  indeed  often 
greater  than  the  reality  ; for,  though  the  point  of  the  catheter  have  passed 
a tight  stricture,  it  may  still  require  considerable  pressure  to  push  the  rest  of 
the  instrument  through  it.  With  a conical  steel  bougie  less  force  is  required 
than  with  the  catheter,  as  the  stretching  is  not  done  with  the  i)oint  which 
u.sually  passes  easily  through  the  stricture,  but  with  the  expanded  part  beyond, 
which  from  its  conical  form  passes  without  much  difiiculty. 

Introduction. — Catheters  and  sounds  are  best  introduced  by  laying  the 
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patient  flat  upon  his  back,  witli  tlie  pelvis  somewhat  raised,  and  the  liead 
and  shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts  the 
instrument,  well-Avarmed  and  oiled  with  “ Lund’s  oil”  or  vaseline,  into  the 
urethra,  with  its  concavity  turned  towards  the  loft  groin,  and  passes  itdownthe 
canal,  at  the  same  time  drandng  the  penis  upwards  with  his  left  hand,  so  as  to 
put  the  mucous  membrane  on  the  stretch.  As  the  instrument  approaches  the 
triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the  same 
time  raised  perpendicularly  ; and,  as  its  point  passes  under  the  pubes,  it  should 
be  kept  well  against  the  upper  surface  of  the  urethra,  and  made  to  enter  the 
bladder  by  depressing  the  handle  towards  and  between  the  thiglis.  The  surest 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  which  is  more  fixed 
than  the  lower,  and  less  liable  to  the  existence  of  fistulous  openings  or  false 
passages.  Should  difficulty  be  experienced,  the  introduction  may  be  facilitated 
by  injecting  and  slightly  distending  the  urethra  with  olive  oil  before  passing 
the  instrument. 

If  difficulty  is  found  in  introducing  the  instrument,  and  if  any  doubt  exist 
as  to  its  being  in  the  right  passage,  the  finger  must  be  introduced  into  the 
rectum  and  its  position  felt  for.  If  the  point  of  the  instrument  has  left  the 
urethra  this  may  be  recognized  by  its  being  too  thinly  covered  and  too  near 
the  gut,  or  by  its  being  out  of  the  middle  line. 

Chloroform  or  ether  need  be  administered  only  if  the  stricture  be  very 
tight  or  the  patient  irritable.  Under  the  influence  of  an  anaesthetic,  however, 
many  strictures  may  be  readily  passed  with  metallic  instruments  that  are  not 
pervious  any  other  way. 

Results  of  Introduction  of  an  Instrument. — The  introduction  of  an 
instrument  usually  gives  rise  to  a smarting,  painful  sensation  in  the  uretlua ; 
this  is  generally  most  severe  as  the  point  approaches  the  neck  of  the  bladder, 
and  is  then  sometimes  attended  by  nausea  and  sudden  faintness.  As  a general 
rule,  the  instrument  should  be  passed  every  second  or  third  day,  and  when 
introduced  should  be  left  in  for  about  five  minutes,  or  until  the  spasm  of 
the  urethra  induced  by  its  introduction  has  subsided.  If,  however,  the 
stricture  be  extremely  tight,  a very  small  catheter  only  having  been  intro- 
duced, the  instrument  may  be  left  in  for  twenty-fom’  or  forty-eight  hour's, 
when  it  Avill  be  found  that,  however  tightly  grasped  it  had  been  originally, 
it  has  become  loosened;  a slight  discharge  being  at  the  same  time  set  up- 
fi’om  the  urethra.  It  may  then  be  readily  withdi'awn,  and,  when  the  irrita- 
tion has  subsided  at  the  end  of  a couple  of  days,  a considerably  larger  one  may 
be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  gradual. 
It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of  introduction. 
]\Iany  urethrae  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  the 
same  instrument  on  Lvo  or  three  successive  occasions  before  a larger  size  can 
be  introduced.  The  size  of  the  instrument  may  be  gradually  increased  until 
that  is  reached  which  the  urethral  orifice  readily  admits ; beyond  this,  the 
Surgeon  should  not  go  ; but  so  soon  as  the  full  size,  usually  No.  12  or  14,  can 
be  introduced  'with  ease,  it  should  not  be  passed  so  frequently  as  before ; once 
a week  or  ten  days,  and  gradually  with  less  frequency.  But  a patient  wlio  has 
once  suffered  from  a tight  stricture  should  pass  an  instrument  at  least  once  a 
month  for  the  rest  of  his  life. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  set 
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|.i,  and  inflammation  of  the  testicles,  and  abscess  in  the  perinaeum  or  prostate, 
duced,  I have  more  than  once  liad  occasion  to  regret  being  in.  too  much 
'-ste  to  increase  the  size  of  the  instrument ; and,  by  augmenting  it  by  two  or 
ree  numbers  at  one  sitting,  have  seen  the  patient  thrown  back  for  weeks  by 
e supervention  of  some  of  the  aflections  just  mentioned. 

! By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  con- 
lerably  relieved  in  the  course  of  a few  weeks  ; and  the  majority  may  be 
•ought  to  the  full  size  by  continuing  the  treatment  for  a sufficient  length  of 
me.  Some,  however,  cannot  be  cured  in  this  way  ; it  would  appear  that  the 
•ssue  of  which  they  are  composed  is  so  rigid  that,  although  they  may  be 
ipanded  up  to  a certain  size — say  up  to  No.  5 or  G — it  is  impossible  to  go 
;.'yond  this.  In  other  cases  there  is  a great  tendency  to  relapse,  and  to  a 
etum  of  the  constriction  ; the  stricture  rapidly  becoming  tighter  so  soon  as 
le  introduction  of  the  instruments  is  discontinued,  even  though  it  be  dilated 
) the  full  size  of  the  urethra,  up  to  No.  12  catheter,  for  instance.  In  some 
Mstances  the  relapse  is  almost  instantaneous,  micturition  being  as  difficult  as 
“fore  immediately  the  catheter  is  withdrawn.  In  these  cases  recourse  must  be 
d to  other  measures,  which  will  be  described. 

Accidents  attending  Catheterism. — The  introduction  of  instruments 
ccasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
|l.mongst  these,  syncope  and  rigors,  haBmorrhage,  and  inflammatory  irritation 
1 1 bout  the  urethra  or  testes,  are  the  most  common. 

n Nervous  Symptoms,  Rigors,  and  Urethral  Fever. — The  subject  of 
rrethral  fever  following  the  use  of  instruments  on  the  urinary  organs  in 
)ersons  affected  with  chronic  subacute  interstitial  nephritis  has  already  been 
iljLiscussed  at  p.  915.  There  is  no  class  of  cases  in  which  this  untoward  com- 
|li)lication  is  more  apt  to  occur  than  in  the  treatment  of  stricture  of  the  urethra, 
flawing  no  doubt  in  a great  degree  to  the  frequency  of  the  occuiTence  of  chronic 
nd  possibly  unsuspected  kidney  disease  in  old  cases  of  stricture. 

Yarious  degrees  of  constitutional  disturbance  may  be  produced  by  the 
iBa&sage  of  an  instrument  through  a stricture.  In  nervous  and  sensitive  indi- 
dduals  this  operation  is  often  attended  by  a sensation  of  faintness  and  chilli- 
less  as  the  instrument  enters  the  bulb  or  membranous  portions  of  the  m’ethra. 
This  sensation  is  not  due  either  to  pain  or  to  fear.  It  is  purely  reflex,  and 
m most  cases  soon  passes  off,  being  less  liable  to  recur  as  the  urethra  gets  more 
ustomed  to  the  use  of  instruments. 

If  a person  liable  to  these  nervous  feelings  is  exposed  to  a chill,  a severe 
|r  rigor  may  come  on  some  houi-s  after  the  passage  of  the  instrument,  or  the  same 
.occurrence  may  happen  when  there  has  been  no  predisposition  to  it,  the  rigor 
coming  on  suddenly  and  without  warning.  This  is  more  apt  to  happen  when 
I the  stricture  is  tight ; when  metallic  instruments  have  been  used — possibly 
with  si.>me  degree  of  force,  and,  though  during  a considerable  length  of 
time — perhaps  in  vain  attempts  to  penetrate  the  stricture.  The  rigora 
in  these  circumstances  are  very  severe,  so  much  so  as  to  resemble  an 
attack  of  ague.  During  the  rigor  the  temperature  rises  considerably,  often  to 
104°  or  105°.  The  subsidence  of  the  rigor  is  marked  by  profuse  sweating, 
and  is  usually  attended  by  gi-eat  exhaustion.  This  occurrence  is  always  very 
•alarming,  and,  though  usually  not  attended  by  positive  danger,  leaves  the 
patient  weak  and  exhausted  ; and  if  he  be  old,  of  broken  constitution,  or 
the  subject  of  chronic  kidney-disease,  a fatal  result  may  rapidly  ensue.  In 
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these  distressing  cases,  death  may  occur  at  diiterent  periods  and  in  different 
ways.  The  earliest  period  at  which  1 have  seen  a fatal  termination  has  been 
in  nine  hours  ; usually  it  takes  place  in  from  24  to  48  hours  after  the  occur- 
rence of  the  first  rigor.  The  immediate  cause  of  death  may  be  coma,  exhaus- 
tion, or  cardiac  syncope. 

The  cause  of  these  rigors  is  exceedingly  obscure.  Constitutional  nervous- 
ness or  timidity  has  certainly  nothing  to  do  with  them.  They  occur  in 
the  strongest  and  most  courageous  men,  and  they  very  rarely  follow 
the  use  of  the  catheter  in  women.  I have  only  once  seen  these  effects  in  the 
female,  in  the  person  of  a young  married  lady,  strong  and  healthy,  who 
had  a stricture  of  the  orifice  of  the  urethra,  which  I dilated  by  a two-bladed 
dilator.  Twenty  hours  after  the  operation,  she  had  three  most  intense  rigors 
followed  by  profuse  sweatings.  In  men  they  may  occur  after  dilatation  of  any 
part  of  the  uretlira,  but  are  much  most  frequent  after  dilatation  of  a stricture 
seated  in  the  bulb  or  in  the  membranous  portion  of  the  canal.  I have,  how- 
ever, heard  of  one  case  in  which  a fatal  rigor  followed  incision  and  dilatation 
of  the  orifice  of  the  urethra.  I doubt  whether  severe  rigors  occur  unless  there 
have  been  some  traumatic  lesion,  such  as  abrasion  or  ruptui’e  of  the  mucous 
membrane  of  the  urethra.  Kigors  certainly  follow  the  use  of  metallic  instru- 
ments more  ft’equently  than  that  of  the  softer  kinds,  which  are  less  likely  to 
produce  such  mischief.  Eigors  are  not  prevented  by  the  use  of  ansesthetics. 
Some  of  the  worst  cases  that  I have  seen  have  occurred  after  prolonged  instru- 
mentation under  anaesthetics. 

Treatment. — The  rigor  is  best  prevented  by  gentleness  in  the  use  of  instru- 
ments ; by  the  employment  of  soft,  rather  than  metallic  ones  ; by  guarding 
most  carefully  against  a chiU,  the  patient  being  kept  in  a warm  room  during 
the  whole  of  the  day ; and  by  the  administration  of  a full  dose  of  opium  and 
quinine  before  the  use  of  the  instrument. 

When  a rigor  has  set  in,  the  patient  should  be  wrapped  up  in  blankets  ; a 
glass  of  hot  spirits  and  water  or  tea  may  be  given,  to  be  followed  up  by 
quinine  and  opimn.  The  sweating,  which  is  often  so  profuse  as  to  wet 
through  pillows  and  bed-clothes,  must  be  encouraged.  When  it  has  ceased, 
the  patient  should  be  rubbed  dry  and  laid  in  dry  warm  blankets. 

Suppression  of  Urine  is  a rare  accident  after  simple  dilatation,  being 
more  common  after  the  more  severe  methods  of  treatment,  such  as  forcible 
dilatation.  The  symptoms  are  at  first  those  just  described,  the  patient  suffer- 
ing from  a rigor,  with  rapid  elevation  of  temperature,  dry  skin,  and  vomiting. 
The  secretion  of  urine  entirely  ceases,  or  at  most  a few  drops  darkly-stained 
with  blood  escape.  The  patient  usually  dies  in  from  two  to  three  days,  miless 
the  secretion  returns.  In  these  cases  the  kidneys  are  usually  found  more  or 
less  extensively  affected  with  chronic  interstitial  inflammation ; but  cases 
have  been  recorded  in  which  the  microscope  revealed  but  little  change.  They 
are  usually  gorged  with  blood.  The  condition  would  seem  to  arise  from 
reflex  nervous  disturbance  of  the  kidney,  but  the  exact  pathology  of  the  process 
is  very  obscure. 

The  Treatment  consists  in  dry  cupping  over  the  loins  and  hot-air  baths. 
Large  warm  water  enemata,  with  a view  of  “fomenting  the  kidneys,”  have 
been  suggested.  The  bowels  must  be  freely  opened  by  a compound  jalap 
powder.  Possibly  in  some  cases  pilocarpine  hypodermically  in  doses  of  from 

to  ^ of  a gi’ain  might  be  of  use. 
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iJlHaeinorrliage,  ^Yllich  is  sometimes  rather  profuse,  may  follow  the  introdiic- 
i>on  of  a catheter,  especially  if  the  stricture  be  congestive,  and  the  instrument 
iployed  small.  It  generally  ceases  of  itself ; but,  if  it  be  troublesome,  the 
)plication  of  cold  will  check  it. 

The  Inflammation  about  the  urethra  and  in  the  testes  that  occasionally 
;cui-s  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
')  large  catheters,  and  by  directing  the  patient  to  abstain  from  much  exercise 
;iring  the  time  of  their  introduction. 

False  Passages  are  occasioned  by  the  instrument  passing  out  of  the  urethra 
trough  its  coats  into  the  surrounding  tissues.  They  are  especially  apt  to 
>X5ur  in  tight  bridle-strictures,  when  a small  instrument  is  being  used,  and 
ore  especially  if  the  direction  of  the  constriction  be  somewhat  oblique,  so 
lat  the  point  of  the  sound  is  thrown  against  the  side  of  the  canal  (Fig.  921). 
he  extent  and  situation  of  a false  passage  necessarily  vary  according  to  the 
osition  of  the  stricture  ; and  the  danger  is  usually  in  proportion  to  its  depth, 
he  false  passage  usually  takes  a direction  doAvnwards  and  to  one  side  of  the 
■rethi’a.  If  the  strictiu’e  be  far  forward,  it  may  rim  in  the  corpus  spon- 
iiosum  ; but  if  it  be  in  the  usual' situation,  it  may  perforate  the  lateral  lobe 
■ the  prostate,  or  run  between  this  and  the  rectum,  being  unable  to  extend 
jpwards  on  account  of  the  rigid  nature  of  the  structures  in  this  situation. 
i7hen  the  false  passage  merely  perforates  the  corpus  spongiosum,  running 
parallel  to  the  urethra,  and  opening  again  into  the  canal,  or  when,  perforating 
' portion  of  the  prostate,  it  enters  the  bladder,  it  is  not  necessarily  attended 
ith  much  danger  ; but  when  it  enters  the  areolar  tissue  between  the  bladder 
nd  the  rectum,  breaking  up  this  structure  to  a great  extent,  admitting  urine 
ito  the  recto-vesical  space  and  about  the  neck  of  the  bladder,  then  the  most 
3riou8  consequences,  such  as  inflammation  and  abscess  in  this  neighbourhood, 
rre  apt  to  ensue,  which  may  not  unlikely  be  followed  by  the  death  of  the 
|i>atient. 

At  the  moment  when  a false  passage  is  made  during  the  introduction  of  an 
nostrument,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 
irection,  he  feels  the  point  make  a sudden  slij),  which  the  plane  of  the  handle 
nows  to  be  to  one  side  of  the  m-ethra.  The  patient  complains  of  severe  pain, 
nd  is  often  conscious  of  a laceration  ; there  is  a grating  or  rough  sensation 
ommunicated  by  the  tissues  against  which  the  instrument  has  passed  ; and 
hough  it  have  entered  deeply,  it  will  be  found  not  to  have  reached  the  bladder. 
)n  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  feels  the 
)oint  of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder  ; 
»n  withdrawing  it,  it  will  be  found  covered  with  blood,  and  there  will  be  free 
asemorrhage  from  the  urethra. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the  change 
hat  takes  place  in  the  direction  of  the  instrument,  by  its  not  reaching  the 
)ladder  and  by  the  rough  sensation  communicated  to  it,  very  different  from 
hat  afforded  by  the  smooth  lining  of  the  urethra.  The  patient  is  often  con- 
icious  of  the  existence  and  of  the  entry  of  the  instrument  into  the  false  passage, 
tind  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a false  passage,  he  should,  if 
^x)ssible,  at  the  time  of  the  accident  pass  a catheter  into  the  bladder, 
md  leave  it  there  for  a few  days  until  the  laceration  has  healed.  If  there 
(x;  an  old  false  passage  he  must  be  careful,  by  keeping  the  point  of  the  iiistru- 
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inent  away  fi'om  ifc,  not  to  enter  it,  lest  during  the  introduction  of  the  catheter 
he  raise  with  the  point  of  the  instrument  the  valvular  angle  that  intervenes 
between  it  and  the  urethra ; every  time  that  this  is  opened  up  it  tends  to 
lessen  the  chance  of  closure  of  the  aperture,  whilst,  overlapping  the  urethra, 
it  interferes  with  the  omvard  passage  of  the  instrument  into  the  bladder.  By 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passage  may 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  been  mucli 
difficulty  in  introducing  the  catheter,  the  better  plan  will  be  to  allow  it  to 
remain  in  the  bladder  for  two  or  three  days,  when  the  false  canal  may  possibly 
close. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dilata- 
tion does  not  succeed  in  effecting  a permanent  cure.  In  these  cases  four 
plans  of  treatment  have  been  recommended — continuous  dilatation,  the  de- 
struction of  the  strictm’e  by  caustic,  forcible  dilatation,  and  its  division  by  the 
knife.  These  methods  will  now  be  described. 

2.  Continuous  Dilatation  is  merely  a modification  of  the  preceding  mode 
of  treatment,  and  is  useful  only  in  very  tight  organic  strictm’es.  A small 
instrument  is  first  passed  and  tied  in.  In  tying  the  catheter  in,  care  should 
be  taken  that  it  does  not  lie  too  far  in  the  bladder.  It  should  be  pushed  back- 
wards and  forwards  until  the  exact  point  is  found  at  which  the  eye  is  inside 
sufficiently  to  allow  the  water  to  flow,  and  be  fixed  at  this  point.  It  is  best 
retained  by  soft  thick  silk  tied  round  the  corona  of  the  glans,  or  fix;ed  to  the  body 
of  the  penis  by  a piece  of  plaster,  care  of  course  being  taken  not  to  produce 
strangulation.  In  from  twelve  to  twenty-four  hours,  although  it  may  at  first  have 
been  tightly  grasped,  the  catheter  will  be  found  to  be  quite  loose,  and  urine 
will  escape  beside  it.  It  must  now  be  changed  for  a larger  one.  In  doing 
this,  the  fresh  instrument  should  be  ready,  so  that  the  moment  one  is  removed 
the  other  may  be  introduced.  A neglect  of  this  precaution,  especially  when 
false  passages  are  present,  may  seriously  increase  the  difficulty  of  passing  the 
fresh  catheter.  By  the  second  day  a slight  discharge  will  be  found  to  have 
been  set  up  from  the  urethra.  The  treatment  should  be  continued  till  the 
urethra  reaches  the  size  of  No.  5 or  6,  which  it  will  do  in  a few  days  at  most, 
after  which  it  is  not  necessary.  The  catheter  may  be  closed  with  a small 
wooden  plug,  so  that  the  patient  can  draw  off  his  own  urine,  or,  better  still, 
an  India-rubber  tube  may  be  attached  so  as  to  drain  the  bladder.  In  cases  in 
which  a gum-elastic  catheter  cannot  be  passed,  a small  silver  one  may  be  tied 
in,  and  replaced  by  a gum-elastic  at  the  first  change.  "When  nothing  but  a 
filiform  whalebone-  or  catgut-bougie  has  been  passed,  it  may  still  be  tied  in,  as 
the  urine  will  usually  find  its  way  beside  it  even  when  it  seems  at  first  to  be 
tightly  grasped  ; and  in  twelve  hours  or  a little  longer  it  may,  in  most  cases,  be 
changed  for  a fine  gum- elastic  catheter.  This  plan  of  treatment  is  of  great  use 
in  cases  in  which  considerable  difficulty  is  found  in  introducing  the  instrument, 
but  it  has  the  disadvantage  of  being  extremely  liable  to  set  up  cystitis.  If  the 
treatment  be  continued  beyond  three  days,  the  urine  will  almost  always  be 
found  to  be  alkaline  ; and  this  is  scarcely  to  be  wondered  at  when  we  consider  the 
way  in  which  the  bladder  is,  as  it  were,  opened  up  to  the  air.  The  risk  ol 
cystitis  is  much  diminished  by  draining  the  bladder,  for  then  no  urine  is  le  t 
to  decompose,  and  the  mere  contact  of  the  soft  instrument  with  the  ^^a  s 
of  the  bladder  seems  to  cause  but  little  irritation  by  itself.  In  rare  cases, 
sloughing  of  the  urethra  may  take  place  at  the  seat  of  strictuie,  leading  to 
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xjrineal  abscess.  A case  of  this  kind  occurred  not  long  ago  in  University 
<lollegc  Hospital. 

8.  Caustics. — In  the  treatment  of  stricture  by  caustics,  two  objects  are 
ndeavonred  to  be  attained  ; the  first  is  the  destruction  of  the  stricture  ; the 
► econd,  the  diminution  of  the  sensibility  of  the  surrounding  mucous  membrane, 
r 0 that  the  irritability  and  spasm  of  the  canal  may  be  lessened.  The  following 
;«s  the  way  in  which  the  caustic  is  applied.  A wax  bougie,  well  oiled,  is  passed 
iUown  to,  but  not  through,  the  stricture  ; the  Surgeon  then,  with  the  thumb- 
taail,  makes  a notch  on  that  portion  of  the  instrument  opposite  to  the  meatus. 
Another  bougie  of  similar  length  and  size  is  then  armed  with  a piece  of  potassa 
usa  about  the  size  of  a small  pin’s  head,  placed  in  a depression  at  its 
end.  A mark  is  made  on  it,  at  a point  corresponding  to  the  notch  on  the 
|".irst  bougie,  and  it  is  then  passed  rapidly  down  until  this  mark  comes  oppo- 
site to  the  meatus,  and  pressed  firmly  for  two  or  three  minutes  against  the 
'Stricture,  upon  Avhich  the  caustic  exercises  its  action.  This  application,  which 
is  followed  by  a gleety  discharge,  is  to  be  repeated  every  second  or  third  day 
until  a bougie  of  proper  size  can  be  introduced  ; and  then  the  dilatation  may 
ibe  proceeded  with  in  the  usual  way.  This  practice,  stigmatized,  not  unjustly, 
by  Liston  as  “ most  atrocious,”  has  now  but  few  advocates  ; and,  indeed,  there 
•appears  to  be  nothing  useful  effected  by  it,  beyond  what  can  be  accomplished 
• much  more  safely  and  easily  by  a catheter  or  sound  in  an  ordinarily  skilful  hand. 

4.  Forcible  Expansion  or  Rupture. — Forcible  and  rapid  dilatation 
causing  the  expansion  and  rupture  of  the  stricture,  is  a method  that,  originally 
proposed  and  practised  many  years  since  by  Luxmoor,  Arnott,  and  Buchanan 
of  Glasgow,  has  of  late  years  been  revived  in  principle,  and  ingeniously  modi- 
fied in  detail,  by  many  Surgeons,  amongst  whom  Reybard,  Maisonneuve, 
Perreve,  'W’akley,  Holt,  Thompson,  and  Hill  are  the  most  conspicuous.  How- 
ever varied  the  means  by  which  strictures  are  thus  treated,  the  instruments 
employed  may  be  aiTanged  in  three  groups  : a.  Those  that  act  as  sliding  tubes  ; 
h.  Those  that  expand  by  a screw  mechanism  ; and  c.  Those  that  act  on  the 
principle  of  a wedge. 

a.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by  Desault 
at  the  close  of  the  last  century,  subsequently  by  various  French  Surgeons,  and 
in  later  years  by  Hutton  of  Dublin,  and  very  extensively  and  successfully  by 
Wakley.  The  mode  .of  application  of  these  tubes  is  as  follows.  A long  con- 
ductor is  introduced  through  the  stricture  into  the  bladder,  and  over  this  a 
catheter,  either  of  gum  or  silver,  is  passed,  which  in  its  turn  is  made  to  serve 
as  a conductor  to  a larger  one.  In  Wakley ’s  instrument  the  conductor,  or 
“ urethral  guide,”  consists  of  a small  silver  catheter,  which,  after  being  passed 
through  the  stricture,  has  a long  steel  rod  screwed  into  it.  Over  this  a silver 
tube  is  passed,  which  in  its  turn  is  made  to  serve  as  a conductor  ; and  thus  the 
stricture  may  be  rapidly  dilated  by  passing  one  tube  over  another  until  a full 
size  is  reached.  The  only  difficulty  in  this  very  ingenious  method — which  is, 
however,  common  to  it  and  every  other  plan  of  treating  stricture  by  dilatation 
— consists  in  the  first  introduction  of  the  “urethral  guide;”  when  that  has 
once  passed  through  the  strictui-e,  the  tubes  must  follow  as  a matter  of 
necessity.  They  cannot  possibly  go  wrong  ; and,  as  no  laceration  of  the 
stricture  is,  or  can  be,  effected  by  the  instrument,  it  a[)pcars  to  be  a 
f)cculiarly  safe  means  of  employing  rapid  dilatation  when  circumstances  seem 
to  require  it. 
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1.  Tlie  method  of  forcibly  expanding  a stricture  by  the  introduction  into  it 
of  a small  two-  or  four-bladed  instrument,  fashioned  somewhat  like  a narrow 
beaked  sound,  and  which,  by  Screw- Aleclumism  in  the  handle,  admits  of  beiii</ 
opened  out  so  as  to  stretch  the  stricture  to  an  extent  corresponding  to  the  dis- 
tance at  which  the  blades  are  screwed  apart,  has  many  advocates  ; and  various 
ingenious  contrivances  have  been  invented  to  effect  this  object.  More  than  half 
a centmy  ago,  Luxmoor  attempted  it  by  the  use  of  a four-bladed  instrument. 
Subsequently,  Civiale  invented  a stricture-expander  ; and  of  late  years  two- 
bladed  instruments,  having  this  end  in  view,  have  been  introduced  into  practicehy 


Fig.  929. — Thompson’s  Strictm‘e-Exi)ancler. 


Perreve,  Lyon,  and  Sir  H.  Thompson.  The  accompanying  drawing  (Fig.  929) 
is  a representation  of  the  instrument  used  by  the  latter  Surgeon  ; it  answers 
admirably  the  intended  purpose,  the  expansion  of  the  blades  being  effected  by 
a screw  worked  by  turning  the  handle.  This  should  be  done  very  slowly, 
several  seconds  being  allow^ed  to  elapse  between  each  turn  of  the  handle,  so 
’ that  the  tissue  composing  the  stricture  may  be  gradually  stretched,  and  the 
canal  of  the  urethra  at  the  seat  of  stricture  dilated  beyond  the  full  size,  so  as 
to  be  over-stretched  ; the  extent  of  dilatation  may  be  carried  up  to  16  or  18, 
and  is  marked  on  a scale  attached  to  the  handle  of  the  instrument.  If  this 
operation  be  done  slowly,  little  if  any  bleeding  results,  and  there  is  no  evidence 
of  deep  laceration  of  the  wall  of  the  urethra  at  the  strictm’ed  spot.  A large  gum- 
elastic  catheter  may  then  be  passed,  and  the  mdue  drawn  off.  It  is  not  usually 
necessary  to  leave  the  catheter  in  the  bladder,  though  there  can  be  no  objection 
to  doing  this  for  forty-eight  hours,  after  which  the  patient  may  have  one  passed 
occasionally  in  order  to  maintain  the  dilatation. 

c.  The  rupture  or  splitting  of  the  stricture  by  an  instrument  acting  on  the 
principle  of  a Wedge,  has  been  recommended  by  Reybard,  adopted  by  Holt, 
and  very  extensively  employed  by  the  latter  excellent  Surgeon.  The  instru- 


Fig.  930.— Holt’s  Instrument  for  Splitting  Strictures. 


ment  used  by  him  is  represented  in  the  accompanying  figure  (Fig.  9;Ju). 
It  consists  of  two  grooved  metallic  blades  joined  at  the  extremity.  Between 
these  a tube  is  slipped  along  a wire,  Avhich  in  its  descent  separates  the  blades 
at  a considerable  angle,  and  thus  splits  up  the  stricture.  In  this  ivay  the 
contracted  part  of  the  urethra  is  at  once  enlarged  to  its  normal  diameter,  so  as 
to  admit  a full-sized  catheter,  by  wliich  the  urine  is  tlien  drawn  off.  The 
introduction  of  the  catheter  should  be  had  recourse  to  at  first  on  alternate 
days,  and  afterwards  at  longer  intervals.  Holt  believes  that  the  effects  of  the 
dilatation  are  entirely  confined  to  the  morbid  contraction,  the  healthy  portion 
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:f  the  uretlirii  not  being  injuriously  disturbed  by  the  expansion  of  the 
ifcistrunient. 

Berkeley  Hill  has  invented  a modification  of  the  dilators  previously  in  use 
/hich  presents  several  advantages.  He  thus  describes  it  : “ The  instrument 
' onsists  of  a split  sound,  which  equals  in  calibre  a No.  2 or  3 catheter.  The 
lalves  of  the  split  sound  can  be  separated  by  passing  between  them  a wedge 
il'ixed  on  a slender  stem.  The  wedge  is  prevented,  by  two  dovetail  grooves  at 
IS  hinder  part,  from  leaving  the  sound  which  acts  as  a guide  during  the 
oassage  of  the  wedge  down  the  urethra.”  “ The  advantages  claimed  for  this 
mstrument  are  : simplicity  of  construction ; the  central  guide  of  Holt’s  in- 
'trument  is  not  needed,  hence  the  split  sound  can  be  passed  through  narrower 
trictures.  Next  and  chiefly,  diminution  of  resistance,  and  consequently  the 
nore  immediate  application  of  the  rupturing  force — the  wedge — to  the  impedi- 
nent  to  be  overcome.  The  force  needed  to  push  Holt’s  dilator  is  sometimes 
very  great,  and  the  attempt  has  been  abandoned,  or  the  instrument  has  broken, 
^ven  in  skilful  hands,  from  this  cause.  Much  of  the  force  is  expended  on  the 
continuous  friction  outside  the  tube  along  the  split  sound,  and  inside  along  the 
^ide.  In  the  wedge-dilator  the  friction-surface  is  reduced  to  two  dovetail 
grooves,  which  together  do  not  exceed  half  an  inch.  For  this,  the  force 
required  is  so  small  that  one  hand  suffices  to  overcome  the  resistance.”  The 
instrument  can,  if  required,  be  adapted  to  a conducting  sound,  such  as  is 
iiescribed  afterwards  under  Internal  Urethrotomy. 

Forcible  dilatation  is  doubtless  a most  efficient  mode  of  treating  stricture  ; 
! by  it  the  urethra  is  immediately  restored  to  its  full  diameter,  and  the  result 
which  it  may  take  weeks  to  accomplish  by  simple  dilatation  is  at  once 
obtained.  It  is,  however,  by  no  means  devoid  of  danger.  The  urethra  is  not 
dilated,  it  is  split,  and  a longitudinal  rent  in  the  mucous  membrane  is  made 
corresponding  to  the  length  of  the  stricture.  The  shock  produced  by  so 
^•.violent  a proceeding  is  often  severe,  and  suppression  of  urine  has  followed  in 
^several  recorded  cases.  It  has  also  been  sometimes  followed  by  urinaiy  abscess, 
:and  more  rarely  by  pytemia.  '\^diat  it  gains  in  rapidity  it  loses  in  safety,  and 
:to  adopt  it  as  a universal  mode  of  treating  strictures  would  lead  to  the  loss  of 
imany  lives  that  might  have  been  saved  by  gentle  treatment. 

4.  Division  of  the  Stricture  may  be  practised  either  from  within  the 
: urethra,  or  from  without,  through  the  perinacum. 

Internal  Urethrotomy. — The  division  from  w'ithin  may  be  performed 
in  two  ways  ; either  by  cutting  through  the  stricture  from  before  backwai-ds, 

■ or  by  passing  a proper  instrument  through  it,  and  dividing  it  from  behind 
: forwards. 

The  first  operation — that  of  perforating  tlie  stricture before  hachvards — 
imay  Ice  performed  by  passing  a lancctted  stylet  (Fig.  031)  into  the  stricture,  and 
! then  pushing  forwards  the  concealed  lancet-like  knife,  attempting  to  perforate 
The  obstruction.  This  plan  is  necessarily  attended  by  the  most  dangerous 
i consequences,  if  an  attempt  be  made  to  thrust  a stylet  through  the  stricture 
without  a guide  ; the  probability,  indeed  almost  the  certainty,  being  that  the 
pointed  cutting  blade  will  pass  by  the  stricture  and  divide  the  healtliy  wall  of 
the  urethra.  It  is,  indeed,  almost  banished  from  surgical  juacticc,  and  is 
applicable  with  safety  only  to  those  strictures  that  arc  situated  iu  the  part  of 
the  urethra  anterior  to  the  scrotum,  where  the  canal  is  straight.  In  the 
deeper  and  more  curved  jearts,  any  attempt  at  perforation  would  obviously 
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be  fraught  with  danger  ; for,  as  it  would  of  course  be  impossible  for  the 
Surgeon  to  guide  the  stylet  exactly  in  the  direction  of  the  urethra,  it 
would  be  more  likely  to  perforate  the  walls  of  this  canal  than  to  pass 
through  the  stricture.  In  hard  and  resisting  contractions,  however,  in 
the  straight  portion  of  the  canal  anterior  to  the  scrotum,  such  an  instru- 


Fig.  931. — Lfiiicetted  Stylet  for  Division  of  Stricture. 


ment  may  occasionally  be  used  with  advantage.  A very  convenient  form 
of  cutting  stylet  is  the  one  figured  here,  which  has  a probe  end,  that  is 
introduced  through  the  stricture,  and  serves  as  a guide  to  the  blade,  which 
is  projected  and  caused  to  retract  into  its  cylinder  by  the  action  of  a 
spring  (Fig.  931). 

The  other  mode  of  dividing  strictures  within  the  urethra  is  by  cutting  from 
'behind  forwards. 

During  the  last  few  years,  great  improvement  has  been  made  in  the  instru- 
ments employed  in  this  operation,  and  it  has  consequently  risen  much  in 
favour.  Cutting  from  before  backwards  without  a guide  proved  so  dangerous, 
that  it  has  been  finally  abandoned.  On  the  other  hand,  the  operation  of 
cutting  from  behind  forwards  could  not,  until  recently,  be  performed  unless 
the  stricture  was  capable  of  admitting  a No.  5 at  least.  The  Surgeons  to 
whom  we  are  most  indebted  for  improvements  in  the  instruments  employed,  are 
Yan  Buren,  Gouley,  and  Otis  of  New  York,  Maisomieuve  of  Paris,  and  Berkeley 
Hill  of  London.  The  objects  wliich  these  Surgeons  have  had  in  view  have 
been,  first,  to  provide  a safe  and  certain  guide  for  a small  cutting  instrument, 
and  secondly,  so  far  to  diminish  the  size  of  the  instruments  as  to  make  them 


Fig.  932.— Otis’s  Dilator  and  Urethrometer. 


available  for  strictures  not  capable  of  taking  more  than  a Iso.  1 catheter. 
Lastly,  as  it  was  found  that  the  great  mobility  of  the  uretlma  rendered  it 
difficult  in  many  cases  to  divide  the  stricture,  a combination  of  stretching 
and  cutting  was  introduced  by  Otis,  which  greatly  facilitates  the  operation. 

The  guide  to  the  bladder  may  be  obtained  in  two  ways.  A fine  whalebone 
bougie  having  been  passed  through  the  stricture,  the  urethrotome  may  be  so 
constructed,  by  being  tunnelled  for  a short  distance  at  its  point,  as  to  slide 
over  this  into  the  bladder.  But  a better  plan  is  the  employment  of  Maison- 
neuve’s  sonde  conductrice,  or  conducting  sound.  This  is  a veiy  fine^ 
elastic  bougie,  provided  with  a male  screw  at  the  end  (Fig.  93<>«).  This  is  ist 
passed  on  till  it  is  supposed  to  be  in  the  bladder.  A small  cathetei  coire- 
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iponcling  to  a No.  1,  having  a female  screw  at  its 


extremity,  is  then  screwed  on  to  it  and  passed 
)nwards,  while  the  conducting  sound  coils  up  in 


diat  the  conducting  sound  has  passed  in  the  proper 
itirection.  It  is  now  withdrawn  again,  the  con- 
flicting sound  being  left  in  position.  The  catheter 
-iS  now  replaced  by  the  urethrotome,  which  screws 


.very  ingenious  urethrotome  for  cutting  from  behind 


•for  cutting  from  before  backwards  is  represented 
;in  Fig.  It  combines  the  principles  of  several 


others,  and  has  been  found  to  work  most  success- 


ffiilly.  It  is  thus  employed.  The  conducting  sound 
! having  been  passed  and  ascertained  to  be  in  the 


! bladder,  the  female  screw  b is  applied  to  the  male 
sscrew  a,  and  the  instrument  passed  through  the  ^ 


'Stricture.  The  blades  i and  Ji,  ivhen  closed,  about 
equal  a No.  8 catheter  in  size.  The  point  b is 
; about  equal  to  a No.  1 . The  instrument  having 
: been  passed,  the  wedge  e,  which  contains  a knife  d 
concealed  in  a shield  c,  is  now  inserted  between 


ithe  blades  and  passed  steadily  down.  The  blades  ^ 
tthus  separated  stretch  and  steady  the  urethra  ; and 
when  the  stricture  is  reached,  the  shield  c stops 
against  it  and  prevents  further  progress.  The 
•small  concealed  knife  d is' then  protruded  by  press- 
ing the  button  at  the  top  of  the  instrument,  and 
as  soon  as  the  finger  is  removed  it  is  withdrawn 
again  by  the  spring  1.  The  wedge  can  then  be 
passed  on  a little  further,  and  if  it  hitch  again 
the  knife  can  be  again  protnided.  By  this  means 
the  urethra  is  cut  only  at  the  points  of  stricture, 
and  no  more  wound  is  made  than  is  absolutely  e 
necessary.  The  incision  is  always  made  down- 
wards towards  the  floor  of  the  urethra.  This 
instrument  may  be  employed  in  almost  any  stricture 
that  will  admit  the  conducting  sound. 


In  larger  strictures  Civiale’s  urethrotome  (Fig. 
0.84)  may  be  used.  In  order  to  use  this  instrument, 
the  stricture  must  be  dilated  up  to  about  No.  5. 
The  end  of  the  instrument  is  then  passed  beyond 
it,  and,  the  small  blade  having  been  made  to 


Fii<.  OM.  Ucrknlpy  HiU’s  DilaUir  niul  Urethrotome,  a.  I’ront  View;  n,  Side  View;  r,  Coiulucting  Sound 
with  Hinall  male  nerew  at  « ; b,  female  Screw  ; c,  Blieath  for  concealed  knife  ; d,  knife  i>rotru(ied  ; e,  wedge 
for  separating  the  hladen  h ami  i ; the  knife  Is  on  the  posterior  aspect  of  the  wedge  ; j/,  rod  for  carrying  the 
wedge  : /,  riKl  for  protruding  the  knife  ; A-,  screw  for  regulating  the  distance  to  which  the  knife  can  iM'^iiro- 
tnided  ; /,  spring  to  dniw  kick  the  knife  and  keep  it  concealed,  except  when  iirotrndcd  hy  inessing'  the 
hutton  opimsite  i and  n.  (In  Fig.  B the  button  should  have  Ik’cu  represented  as  depressed.)  ° 


the  bladder.  If  the  urine  flow,  it  is  then  certain 


tnidcd  from  an  instrument  not  larger  than  a No.  2. 
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project,  the  stricture  is  divided  or  notched  downwards  by  firm  and  steady 
pressure  to  tlie  extent  nsnally  of  about  an  inch.  The  blade  is  then  shut 
into  its  sheath,  and  the  instrument  is  withdrawn.  As  this  instrument  does 
not  steady  the  urethra,  the  penis  must  be  pulled  forward  so  as  to  put  it  on  the 
stretch  before  the  division  is  attempted,  and  this  should  be  done  by  a steady 
pressure  or  a sawing  motion  rather  than  by  a sudden  eflfort. 

After  the  operation  of  internal  urethrotomy,  a full-sized  instrument  should 
be  immediately  passed,  but  it  is  not  usually  necessary  to  tie  it  in.  It  should, 


Fig.  934. — Civiale’s  Urethrotome. 

however,  be  passed  daily  for  a few  days,  and  after  that  every  second  or  third 
day  for  three  or  four  weeks.  After  that,  the  patient  should  be  taught  to  pass 
it  for  himself,  and  continue  to  do  so  occasionally  for  the  rest  of  his  life. 

The  operation  of  internal  urethrotomy  is,  of  course,  required  only  in  excep- 
tional cases.  These  are  chiefly  resilient  or  very  irritable,  and  some  very  ■ 
tough  strictures.  In  resilient  strictures,  dilatation  fails  because  the  stricture, 
though  admitting  of  expansion,  immediately  relapses.  In  very  irritable 
strictures,  the  patient  cannot  bear  the  pain  of  dilatation.  In  some  very  tough 
strictures,  simple  dilatation  fails,  and  then  internal  m-ethrotomy  or  forcible 
dilatation  is  required.  In  all  these  cases,  the  division  of  the  stricture  from 
within  removes  at  once  all  difficulty  in  treatment  ; and  I have  of  late  years 
employed  this  very  simple  method  in  several  cases  of  this  kind  with  the  most 
marked  and  permanent  success.  In  fact,  in  strictures  of  the  scrotal  or  penile 
portions  of  the  urethra,  where  one  or  other  of  the  above  conditions — resiliency 
or  irritability — generally  prevails,  I now  very  commonly  notch  the  constricted 
portion  of  the  canal  by  means  of  Civiale’s  urethrotome,  and  thus  at  once,  and 
with  great  ease,  obtain  most,  if  not  all,  the  space  required. 

Result. — The  risk  attending  the  operation  is  not  great,  and  diminishes  as 
the  stricture  approaches  the  oriflce  of  the  urethi’a.  It  is  not,  however,  abso- 
lutely free  from  danger.  The  accidents  that  may  happen  are,  perineal  abscess,  . 
extravasation  of  urine,  hgemorrhage,  and  orchitis  ; and  in  some  rare  cases  it 
may  be  followed  by  pyaemia.  If  tlie  kidneys  be  diseased,  it  may,  like  any  other 
operation  for  stricture,  give  rise  to  fatal  acute  interstitial  nephritis.  Perineal  . 
abscess  usually  results  from  cutting  too  deeply,  so  that  the  knife  completely  / 
divides  the  corpus  spongiosum.  Such  abscesses  most  frequently  form  beneath  V 
the  accelerator  urinm,  and  burrow  forwards,  directed  by  the  expansion  of  that  ^ 
muscle  to  the  root  of  the  penis.  They  contain  a mixture  of  urine  and  pus,  ; 
but  it  is  rare  to  find  general  extravasation  into  the  scrotum.  Hmmorrhage 
also  results  from  cutting  too  freely.  In  rare  cases,  after  the  operation,  a per- 
manently bent  condition  of  the  penis  remains  during  erection.  We  possess  as 
yet  but  few  trustworthy  statistics  of  the  results  of  internal  urethrotomy,  and 
there  is  every  reason  to  believe  that  untoward  consequences  follow  this  o|>era- 
tion  more  frequently  than  some  of  its  advocates  are  willing  to  admit.  Statis- 
tics of  this  operation  done  in  private  are  worthless  ; those  of  cases  occurring 
in  Hospital  practice  scarcely  exist.  In  University  College  Hospital,  where  the 
operation  has  been  extensively  practised,  I find  from  the  Reports  of  the  Sur- 
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ical  Registrar  that  the  results  are  as  follows.  In  76  cases  operated  on 
i luring  a period  of  five  years,  there  were  4 deaths,  one  from  tubercular  disease 
4 kidneys,  lungs,  &c.,  one  from  pleurisy,  one  from  septicjcmia,  and  one  from 
uppurative  nephritis.  Perineal  abscess  occurred  in  8 cases  ; extravasation  of 
/irine  in  1,  and  epididymitis  in  4.  There  was  lijemorrhage  in  5,  and  in  2 the 
)atient  was  left  with  pernianeut  chordee  during  erection. 

(For  the  ettects  produced  on  the  kidneys  by  splitting  strictures  and  internal 
nrethrotomy,  see  Chap.  LXYII.) 

External  Urethrotomy. — The  division  of  the  stricture  from  tvithout,  by 
ncision  through  the  perimeum,  may  be  performed  by  two  distinct  operations  ; 
he  one  being  applicable  only  to  those  strictures  that  are  pervious  to  an  instru- 
nent ; the  other  to  those  which  are  impermeable.  In  the  first  case  a grooved 
: taff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  In 
; he  second  case,  the  Surgeon  cuts  through  the  stricture,  without  any  guidance 
-'Xcept  such  as  his  anatomical  knowledge  may  afford. 

Operation  for  Permeable  Stricture. — The  first  of  these  operations, 
ntroduced  by  Synie  as  Urethrotomy,  and  commonly  called  the  Perineal  Section, 
3 comparatively  a simple  procedure.  The  instruments  required  for  its  per- 
ormance  are  a staff,  a Xo.  8 silver  catheter,  a pointed  scalpel,  and  a broad 
lirector.  The  staff  should  vary  in  size  from  No.  1 to  No.  (!,  according  to  the 
ightness  of  the  stricture  ; it  should  be  grooved  along  its  convexity,  either  the 
vhole  of  the  way,  or  better,  merely  for  the  lower  third  (Fig. 

»8o).  The  stem  is  smooth  and  of  full  size,  and  joins  into  the 
ower  grooved  part  by  a distinct  shoulder,  which,  being  passed 
lown  as  far  as  the  stricture,  forms  by  its  projection  a guide  to 
-hat  part  of  the  urethra  requiring  division.  In  those  cases  in 
vhich  there  are  false  jiassages,  a hollow  staff  of  the  same  size 
ind  shape  may  be  advantageously  used  ; the  flow  of  urine 
hrough  it  indicating  Avith  certainty  its  passage  into  the  poste- 
ior  part  of  the  urethra. 

Performance  of  Perineal  Section. — The  operation  is 
•performed  as  follows.  The  staff  having  been  passed  well 
through  the  strictm’e,'so  that  the  shoulder  rests  against  the 
ipper  part  of  the  constriction,  the  patient  is  tied  up  as  for 
ithotomy,  and  the  Surgeon,  seating  himself  in  front,  pushes 
he  scalfxjl,  with  the  back  of  the  blade  downwards,  into  the 
nesial  line  of  the  perinaeum  a little  above  the  rectum,  and  cuts 
ipwards  for  an  inch  or  more  into  the  raphe.  The  dissection  is 
an'ied  on  very  carefully  e.xactly  in  the  median  line  until  the 
staff  is  reached,  when  the  knife  must  be  entered  into  its  groove  hekind  the 
stricture,  and  carried  forwards  through  this.'  'I’hc  staff,  having  been  pushed 
m to  ascertain  that  all  is  free,  must  be  withdrawn,  and  a No.  8 catheter  intro- 
luced,  Avhich  is  to  be  kept  in  for  forty-eight  hours  ; it  must  then  be  taken  out, 
ind  at  the  end  of  eight  or  ten  days  the  urethra  must  be  dilated  by  the  intro- 
luction  every  .second  day  of  a fnll-sizcd  silver  catheter.  Urine  escapes  for 
some  little  time  by  the  perineal  incision  ; but,  as  this  heals  by  granulation, 
he  flow  of  fluid  gradually  lessens  and  at  last  ceases  entirely. 

The  principal  points  to  be  attended  to  in  this  o])eration  are — 

1.  To  see  that  the  stafl’  is  fairly  through  the  stricture,  and  to  be  espcciallv 
;areful  in  determining  this  if  false  passages  exist. 

4 u 2 


Fig.  035.— 
Shoulileri'd  Sfaiir 
for  I’erinwil  Sec- 
tion. 
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2.  To  cut  carefully  in  the  median  line  ; where,  as  Syme  has  observed,  a kind 
of  septum  exists  even  in  the  deeper  structures  of  the  perinseum,  and  where  there 
can  be  no  danger  whatever  of  dividing  any  artery  of  magnitude,  Avhich  might 
happen  if  any  lateral  deviation  of  the  knife  took  place. . The  only  vessel,  indeed, 
which  is  at  all  endangered,  is  the  artery  of  the  bulb  ; and  this  will  of  course 
be  avoided  by  carefully  keeping  in  the  raphe. 

3.  To  enter  the  point  of  the  knife  behind  the  stricture,  and  to  divide  that 
by  cutting  forwards  in  the  groove  of  the  staff. 

4.  Much  difficulty  has  occasionally  arisen  in  the  introduction  of  the  catheter 
into  the  bladder  after  the  dmsion  of  the  stricture.  This  may  be  avoided  by 
passing  a broad  director,  Avith  the  groove  tuimed  up,  into  the  posterior  part  of 
the  urethra  after  the  stricture  has  been  cut,  but  before  the  staff  is  withdraAvu. 
As  the  catheter  is  passed  down  the  canal,  its  point  AA'ill  infallibly  be  guided  by 
this  onAvards  into  the  bladder. 

Where  there  are  more  strictures  than  one,  the  division  of  the  deej>est  is 
usually  alone  necessary  ; the  others  may  be  dilated. 

Result. — The  result  of  the  perineal  section,  so  far  as  the  life  of  the  patient  is 
concerned,  is  usually  satisfactory ; yet  cases  haA'e  not  unfrequently  occuiTed  in 
which  a fatal  termination  has  been  the  consequence,  and  there  is  every  reason 
to  believe  that  such  cases  have  been  more  numerous  than  the  advocates  of 
this  operation  have  been  willing  to  admit.  As  yet,  there  are  no  trustAvorthy 
statistics  before  the  profession  that  Avould  enable  us  to  speak  positively  as  to  the 
percentage  of  deaths  after  this  operation.  Occasionally,  an  incm-able  fistulous 
opening  has  been  left  in  the  perinmnm  ; and  not  unfrequently  accidents  of  a 
grave  though  not  fatal  character,  such  as  inflammatory  oedema  of  the  scrotum, 
abscess  in  perinseo,  &c.,  haA'e  been  found  to  supervene. 

The  Avhole  value  of  urethrotomy  Avill  at  last  depend  on  the  liability  of  the 
stricture  to  return  after  its  division  ; and  this  point  has  not  as  yet  been  by 
any  means  satisfactorily  determined.  The  ultimate  results  of  the  cases  in  which 
it  has  been  practised  have  not  as  yet  been  fully  laid  before  the  profession  ; and, 
until  this  has  been  done,  we  cannot  consider  the  utility  of  the  operation  as 
established,  except  as  a means  of  temporary  relief  in  cases  of  the  kind  just 
mentioned.  Much  will  certainly  depend  upon  keeping  up  dilatation  of  the 
urethra  for  some  months  after  the  diAusion  of  the  stricture,  a catheter  of  full 
size  being  passed  once  in  a week  or  ten  days.  If  this  precaution  be  neglected, 
relapse  Avill  certainly  occur  ; and  CAmn  Avhen  it  is  scrupulously  attended  to,  they 
are,  I believe,  by  no  means  unft-equent.  Against  external  urethrotomy  it  has 
been  argued  that,  like  a wound,  the  incision  into  the  urethra  might  occasion  a 
cicatrix  which  Avould  contract,  and  thus  eventually  tend  still  further  to  lessen 
the  diameter  of  the  canal.  But  post  mortem  examination  of  patients  who  have 
died  some  years  after  this  operation  had  been  performed  has  shown  that  the 
idea  is  groundless,  the  cicatrix  being  linear  and  scarcely  perceptible.  In  fact, 
there  is  a great  difference  in  the  result,  betAveen  cases  in  Avhich  the  urethra  has 
been  divided  transA'ersely  and  those  in  AA'hich  it  has  been  incised  longitudinally. 
In  the  first  instance,  a dense  and  contractile  cicatricial  mass  is  formed  ; in  the 
second  case,  a linear  and  scarcely  perceptible  scar. 

Sul)culamous  Urethrotomy  is  a modification  of  the  jAreceding  operation.  It 
consists  in  dividing  the  stricture  on  a g’ooved  staff’  by  means  of  a fine  narroAV- 
bladed  tenotome.  After  this  has  been  done  a full-sized  catheter  is  tied  in  foi 
from  twenty-four  to  forty-eight  hours.  It  is  adapted  only  to  ring-shaped 
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strictures  implicating  the  submucous  tissue  and  mucous  membrane  only, 
nthout  any  extensive  chronic  inflammatory  induration  of  the  surrounding 
oarts.  Idiese  are,  however,  specially  suited  to  internal  urethrotomy  over 
•vhich  the  subcutaneous  operation  seems  to  possess  no  advantages. 

Comparison  of  Methods  of  Treatment. — Gradual  dilatation,  carried  on 
with  patience  and  gentleness,  if  need  be,  on  account  of  the  irritability  of  the 
irethra  or  the  sensitiveness  of  the  patient,  with  the  help  of  anaesthetics,  will 
suftice  for  the  cure  of  the  vast  majority  of  strictures  ; and  it  rarely  becomes 
mecessai'y  for  a Surgeon  who  combines  j)atience  with  skill  to  have  recourse  to 
'those  more  severe  methods  of  treatment  which  have  been  somewhat  unduly 
■extolled  and  too  often  unnecessarily  practised  of  late  years.  The  urethra  is 
indeed  frequently  treated  as  if  it  were  an  inert  tube,  to  which  the  various 
! practices  of  rupture,  splitting,  forcible  dilatation,  or  incision,  could  be  applied 
’■with  impunity,  rather  than  a highly  sensitive  canal,  very  apt  to  resent,  locally 
I or  constitutionally,  undue  violence  applied  to  it. 

But,  whilst  we  fully  recognize  this  important  point,  and  hold  with  Liston 
'that  whenever  a catheter  can  be  got  through  a stricture  its  cui’e  by  dilatation 
:is  all  but  certain  in  the  hands  of  a skilful  Surgeon,  yet  it  is  undoubtedly  the 
ifact  that  cases  do  occasionally  occur  in  which  simple  dilatation  fails  to  effect  a 
• cui’e;  the  stricture  being  highly  contractile,  and  not  allowing  expansion 
beyond  a certain  point,  or  relapsing  whenever  the  dilating  means  are  removed. 
In  other  cases,  also,  the  patient  suffers  so  much  pain  and  irritation  whenever 
an  instrument  is  passed,  that  he  cannot  bear  the  repeated  introductions  that 
are  necessary,  more  particularly  if  the  stricture  be  complicated  with  fistulm  in 
perinmo  or  false  passages,  which  render  its  cure  by  dilatation  tedious  and 
almost  impracticable.  In  such  cases  as  these  the  Surgeon,  being  unable  to 
benefit  his  patient  materially  by  dilatation,  must  choose  between  the  employ- 
ment of  palliative  means  or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more  energetic 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  but 
are  absolutely  requii'ed. 

1 . Very  old  dense  cartilayinous  strictures,  often  of  traumatic  origin,  which 
admit  an  instrament  with  great  difficulty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a kind  of 
dense,  fibrous,  almost  cicatricial  tissue,  which  neither  admits  of  expansion  nor 
of  absoi'ption  by  the  pressure  of  instruments  ; and  in  Avhich  a considerable 
extent — half  an  inch  or  more — of  the  urethra  is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  fiskdee  in  the  perinmum  or 
scrotum,  with  perhaj)s  consideral)le  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I think  that  tlie  perineal  section  or  external  urethrotomy  is  the 
preferable  oficration. 

3.  Very  tiylitsiricturrs,  accompanied  by  excessive  sensitiveness  of  the  urethra ; 
in  whicli  each  introduction  of  the  instrument  is  attended  by  intense  suffering 
and  rigors,  so  that  the  i)atient  cannot  l)e  induced  to  submit  to  a proper  course 


of  bougies. 

4.  Very  clastic,  though  perhaps  narrow  siricktres,  that  can  be  dilated  readily 
enough,  even  u[)  to  the  admission  of  full-sized  instruments  ; but  which,  wlien 
the  treatment  is  discontinued,  immediately  l)egin  to  contract  again,  so  that  the 
]>atient  is  never  out  of  the  Surgeon’s  hands,  and  sees  no  ])rosj)Cct  of  cure. 

In  these  last  two  classes  of  cases,  I am  of  opinion  that  internal  urethrotomy 
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or  the  forcible  expansion  or  rupture  of  the  stricture,  is  the  best  method  of 
treatment ; tlie  perineal  section  being-  too  severe  and  dangerous,  whilst  simple 
dilatation  is  too  feeble  a means  of  treatment. 

Stricture  of  the  Urethral  Orifice  is  usually  the  consequence  of  destruc- 
tion of  tissue  by  a chancre.  It  is  apt  to  be  extremely  tight,  and  has  a great 
tendency  to  relapse.  A tight  stricture  is  not  uncommonly  met  with  also 
within  an  inch  of  the  orifice  as  the  consequence  of  an  intra-urethral  chanci-e, 
and  less  commonly  of  gonorrhoea. 

These  strictures  may  be  treated  by  gradual  dilatation  by  means  of  short 
nail-headed  styles  of  graduated  sizes,  but  this  is  usually  tedious  and  inefficient. 


Fig.  936.— Civiale’s  Urethrotome  for  Strictm-e  of  the  Orifice,  modified. 


Division  by  Civiale’s  instrument,  introduced  shut,  and  cutting  as  it  is  with- 
drawn (Fig.  936),  or  in  the  absence  of  this,  by  a common  probe-pointed 
bistoury,  will  be  found  the  only  really  advantageous  treatment.  It  is  prac- 


tically free  from  danger,  as  rigors  and  other  constitutional  disturbance,  scarcely 
ever  follow  operations  on  the  anterior  extremity  of  the  urethra. 

Impermeable  Stricture. — In  order  to  perform  the  perineal  section,  the 
stricture  must  be  pervious  to  a grooved  staff,  however  small  this  may  be  ; and 
this,  it  might  be  supposed,  would  limit  materially  the  cases  in  which  the  opera- 
tion can  be  performed.  But  complete  obliteration  of  the  urethra  cannot  take 
place  except  as  the  result  of  sloughing,  usually  from  injury  ; indeed  “imper- 
meable ” strictures,  though  frequently  spoken  of,  are  very  rarely  met  with. 
Syme,  indeed,  denied  their  existence,  and  stated  that,  if  urine  can  escape 
through  a stricture,  a bougie  can  be  introduced.  A Surgeon  may  often  be 
foiled  in  his  first  attempts  in  passing  an  instrument  through  a vei-y  tight 
stricture.  But  I believe  that,  with  patience,  by  attention  to  constitutional 
treatment,  so  as  to  lessen  urethral  irritation,  and  especially  by  the  administra- 
tion of  chloroform,  he  will  usually  at  last  succeed  in  making  an  instrument  of 
some  kind  pass  through  the  very  worst  strictures.  In  the  first  case  in  which 
I performed  the  perineal  section,  almost  all  the  urine  had  for  twelve  years  been 
discharged  through  fistulous  openings  in  the  perinmum  and  scrotmn  ; and  the 
principal  portion  escaped  through  a large  hole  on  the  inside  of  the  left  thigh, 
only  a few  drops  occasionally  pa.ssing  out  by  the  lips  of  the  urethra,  ho 
instrument  had  been  passed  for  four  yeai-s,  though  repeated  attempts  had  been 
made  by  different  Surgeons.  Being  foiled  in  introducing  a catheter  into  the 
bladder  the  first  time  I tried,  I kept  the  patient  in  the  Hospital  for  two  or 
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: three  weeks,  attending  carefully  to  his  constitutional  condition,  but  without 
juaking  any  further  eflbrt.  He  was  then  placed  under  chloroform,  when  I 
'■succeeded  in  passing  No,  1.  The  urethra  was  then  dilated  up  to  No.  5, 
beyond  which  no  instrument  could  be  passed,  when  the  perineal  section  was 
performed.  The  patient  made  an  excellent  recovery,  the  fistulous  openings 
closing,  and  the  urine  being  discharged  by  the  natural  channel.  In  another 
case,  persevering  attempts  had  been  made  for  five  years  to  make  an  instrument 
enter  the  bladder,  but  without  success,  the  stricture  not  only  being  exces- 
'sively  tight,  but  the  urethra  acutely  sensitive  ; under  chloroform  I succeeded 
in  introducing  No.  | silver  catheter  into  the  bladder,  and  speedily  cured  the 
patient. 

The  influence  of  Ancesthetics  in  facilitating  the  passage  of  instruments  through 
apparently  impermeable  strictures  is  very  marked.  Shortly  after  the  introduc- 
■ tion  of  ether  as  au  anesthetic  agent,  Liston  was  going  to  cut  through  a stricture 
that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at  introducing 
an  instrument  into  the  bladder  ; but  no  sooner  was  the  patient  put  on  the 
table  and  rendered  insensible,  than  the  No,  8 silver  catheter,  which  had 
been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to  serve 
. as  a guide  to  the  knife,  slipped  into  the  bladder,  and  thus  reudered  a dangerous 
operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consequence  of  extravasation  of  urine  and  old  inflammatory 
action,  the  urethra  has  become  so  tortuous  and  narrow,  and  the  perimeum  so 
thickened  and  indurated,  that  an  instrument  cannot  be  passed  through,  even 
though  the  ui’ine  pass  out  readily.  It  must  be  borne  in  mind  that  a stricture 
may  be  permeable  to  urine,  but  impermeable  to  a catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a fluid  will  trickle 
out  of  a narrow  and  tortuous  channel,  a catheter  or  solid  sound  can  be  passed 
into  it  from  without.  In  a case  of  extravasation  of  urine  following  stricture, 
consequent  on  injuiy  of  the  periiigeum,  under  my  care  at  the  hospital, 
in  which  no  catheter  had  been  introduced  for  eight  years,  it  was  found  after 
death  that,  although  the  urethra  had  been  converted  into  a mass  of  cicatricial 
tissue  at  the  part  injured,  it  was  yet  permeated  by  a narrow  tortuous  passage, 
through  which  the  urine  had  escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perineal  section  is  not 
practicable.  In  the  event,  therefore,  of  a stricture  being  so  tight  and  tortuous 
that  no  instmment  will  pass  through  it,  or  where,  a portion  of  the  urethra 
having  sloughed  away,  its  canal  is  obliterated,  neither  the  cure  by  dilatation 
nor  urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have 
recourse  to  incision  of  the  stricture  without  a guide. 

Operations  for  Impermeable  Stricture. — In  operating  for  the  relief  of 
impermeable  stricture  various  means  have  been  adopted,  the  chief  of  which 
are,  J,  opening  the  urethra  behind  the  stricture;  2,  opening  the  urethra 
Ixihind  the  stricture  and  cutting  forwards  tlirough  the  constriction  ; .'I, 
opening  the  urethra  in  front  and  dividing  the  stricture  from  before  backwards. 

1.  Opening  the  Urethra  behind  the  Stricture,  or  as  it  is  often  called 
in  this  country  Cock’s  operation,  is  tliiis  performed.  The  patient  having 
been  prepared  as  for  lithotomy,  the  ojxjrator  introduces  his  left  fore-flngcr 
into  the  rectum.  He  then  takes  a broad  sharp-pointed  knife,  which  Cock 
advised  should  be  doulfle-edged,  and  passes  it  towards  the  apex  of  the 
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prostate,  guiding-  its  course  by  the  finger  in  tlie  rectum.  The  knife  must  1x3 
passed  at  one  thrust  to  the  apex  of  the  prostate,  and  great  care  must  be  taken 
that  it  keeps  accurately  to  the  middle  line.  The  external  wound  is  then 
enlarged  somewhat  by  moving  the  knife  up  and  down,  till  the  lower  angle 
reaches  to  about  half  an  inch  from  the  anus.  The  knife  is  tlien  withdrawn 
and  a large  probe-pointed  director  with  a handle  is  passed  through  the 
prostatic  urethra  from  the  wound,  and  along  this  a female  catheter,  or  an 
instrument  of  that  shape  fitted  with  rings  by  which  it  can  be  securely  tied  in, 
is  guided  into  the  bladder.  The  essential  points  of  the  operation  are  to  keep 
accurately  to  the  middle  line  and  to  open  the  urethra  as  it  emerges  from  the 
prostate  gland.  Should  the  prostate  itself  be  notched  no  harm  will  result. 
The  instrument  having  been  passed  as  above  described  is  tied  in  and  retained 
for  some  days  or  weeks  as  may  be  required.  In  a very  large  proportion  of 
cases  after  the  irritation  of  the  passage  of  urine  through  the  narrow  stricture 
has  been  removed,  a certain  degree  of  relaxation  will  take  place,  and  a few 
days  after  the  operation  it  frequently  happens  that  a catheter  will  pass  through 
the  stricture  which  was  formerly  “impermeable.”  If  this  does  not  take  place, 
an  eflTort  may  subsequently  be  made  by  some  further  operative  procedure  to 
open  up  a way  in  the  natural  line  of  the  urethra,  and  should  this  fail  the 
patient  may  pass  his  urine  permanently  through  the  fistulous  opening  in  the 
peringeum.  This  can  be  kept  readily  open  by  the  occasional  passage  of  a 
flexible  bougie,  which  must  be  left  in  situ  for  a few  hours.  Cock  records 
cases  in  which  the  patient  passed  his  water  in  this  way  for  twenty  years 
or  more.  The  opening  being  well  in  front  of  the  prostate  the  control  over 
the  escape  of  urine  is  perfect,  and  the  patient’s  mode  of  micturition  is 
assimilated  to  that  of  the  other  sex. 

This  operation  is  best  adapted  to  those  cases  in  which  the  patient  is  sutieriug 
from  actual  retention  at  the  time  the  Surgeon  is  called  upon  to  operate.  The 
objection  to  it  is  that  it  does  nothing  to  relieve  the  stricture  unless  this  should 
happen  to  yield  after  the  irritation  of  the  passage  of  urine  is  cut  off. 

2.  Opening  the  Urethra  behind  the  Stricture  and  cutting  forwards. 
— This  operation  may  be  regarded  as  an  extension  of  the  preceding  method. 
It  is  thus  performed.  A No.  8 silver  catheter  is  passed  down  to  the  stricture; 
the  patient  is  then  tied  up  as  if  for  lithotomy  ; and  the  Surgeon,  sitting  in 
front,  pushes  a bistoury  with  the  back  turned  towards  the  rectum  into  the 
raphe  of  the  peringeum  as  far  as  the  apex  of  the  prostate,  so  as,  if  possible,  to 
open  the  dilated  urethra  lehind  the  stricture.  He  then  foncards  through 
the  stricture  on  to  the  point  of  the  catheter,  and,  having  thus  opened  a 
passage,  endeavours  to  pass  that  instrument  on  into  the  bladder.  I his 
operation,  I have  no  hesitation  in  saying,  is  one  of  the  most  troublesome 
in  surgery,  I have  more  than  once  seen  the  most  skilful  operators  foiled 
in  their  endeavours  to  accomplish  it,  and  compelled  to  relinquish  the  operation 
without  concluding  it  or  succeed  only  after  prolonged  and  most  painful 
attempts.  The  difficulty  consists  in  finding  the  posterior  part  of  the  urethia. 
When  the  tissues  of  the  peringeum  are  hard  and  gristly  from  repeated  attacks 
of  inflammation  and  the  presence  of  fistnhc,  it  is  a most  difficult  mattei  to 
dissect  through  such  an  altered  mass  and  hit  the  urethra  beyond  it,  and  the 
difficulty  is  still  further  increased  by  the  bleeding  which  is  often  very  piofuse. 
Moreover,  should  the  Surgeon  find  the  posterior  ]iart  of  the  nretlira  and  cut 
forwards  from  it  to  the  catheter  in  the  urethra  the  chances  arc  that  ns 
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■icision  will  not  follow  the  line  of  the  urethra  and  the  fistulous  track  he 
:<tablishes  between  the  part  of  the  urethra  in  front  of  the  stricture  and  that 
ehind  it  will  almost  to  a certainty  contract  as  the  wound  heals  to  such  an 
xtent  as  to  leave  the  patient  little  better  for  the  operation. 

S.  Opening  the  Urethra  in  Front  of  the  Stricture  and  dividing 
frrom  before  backwards. — This  operation,  though  difficult  of  performance  in 
ji.ome  cases,  gives  better  results  than  any  other.*  Wheelhouse  has  lately 
[;  nvented  some  ingenious  instruments  which  greatly  facilitate  its  performance. 

The  operation  is  thus  performed.  The  patient  having  been  secured  in 
he  lithotomy-position,  Wheelhouse’s  staff’  is  jMssed  down  to  the  stricture. 
L’he  end  of  this  is  about  the  size  of  a No.  8 catheter  ; on  one  side  it  is 
lattened  and  grooved,  and  on  the  other  it  forms  a small  blunt  hook, 
vith  which  the  upper  end  of  the  “ button-hole  ” incision  in  the  urethra  may 
oe  draAvn  upwards.  The  staff  being  passed  and  held  with  the  grooved  side 
ibnvards  the  Surgeon  cuts  down  upon  it  by  an  incision  about  1|  in.  long  in  the 
median  line  and  opens  the  urethi-a  just  above  the  stricture.  The  staff  is  now 
oushed  out  at  the  wound  and  turned  round,  so  that  the  small  hook  is  forwards ; 
:.t  is  then  drawn  upwards  so  as  to  catch  in  the  upper  angle  of  the  opening, 
and  in  this  way  the  urethra  is  put  on  the  stretch  and  steadied.  If  the  special 
staff'  be  not  at  hand  the  end  of  a catheter  can  be  cut  down  on  with  almost 
equal  ease.  The  edges  of  the  slit  in  the  urethra  are  then  seized  in  arterj- 
forceps  and  held  apart  so  as  to  expose  the  interior  of  the  canal  which  can  be 
readily  recognized  by  its  smooth  shining  surface.  It  will  often  be  found  to 
be  convenient  to  pass  a silk  suture  through  each  side  by  which  the  edges  may 
be  held  apart,  as  the  forceps  are  rather  apt  to  get  in  the  way.  Oozing  having 
been  allowed  to  cease,  the  aperture  leading  to  the  stricture  will  usually  be 
found  without  very  great  difficulty.  The  chief  trouble  in  many  cases  arises 
from  the  constant  trickling  of  blood  from  the  upper  part  of  the  wound.  This 
may  be  arrested  by  plugging  it  with  a small  sponge,  or  by  the  application  of 
water,  at  a temperature  of  about  140°  F.,  which  is  usually  more  efficient  than 
ice.  Another  difficulty  may  arise  from  the  urethra  having  been  opened  too 
far  above  the  stricture,  under  ^vhich  circumstances  the  incision  must  be  pro- 
longed downwards.  If  a false  passage  have  been  opened  instead  of  the 
urethra  it  is  recognized  by  the  absence  of  the  smooth  pink  mucous  membrane. 
The  orifice  of  the  stricture  must  be  sought  for  with  a fine  probe.  'Wheelhouse 
uses  a small  probe-pointed  director.  In  some  cases  the  small  director  used  in 
slitting  up  the  canaliculus  will  be  found  to  pass  when  otlier  instruments  have 
faikd.  In  seeking  the  true  orifice  of  the  stricture  every  depression  must  be 
carefully  explored  without  force.  Pressure  above  the  pubes  will  often  cause  a 
slight  escape  of  urine  by  whi(;h  the  proper  orifice  may  be  recognized.  'When 
the  opening  is  found  and  the  jwobe  ])assed,  the  stricture  must  be  divided 
along  it  with  a fine  knife  or  tenotome.  "Wlieelliousc  then  pa<5scs  a small 
gorget  through  the  stricture  and  along  this  a full-sized  catheter  can  be  easily 
guided  into  the  bladder.  It  must  he  tied  in  and  retained  for  a few  days. 
The  wound  may  l>e  wiped  out  with  a strong  solution  of  chloride  of  zinc  and 
aftenvards  sprinkled  with  iodoform  and  filled  with  iodoform-wool,  Avhich  may 
\)G  left  nndisturhed  till  the  third  day  when  healthy  gTannlation  Avill  usually  he 
found  to  have  commenced.  This  operation  requires  care  and  i)atiencc,  hut  it 
is  easier  and  safer  than  any  other. 

General  Results  of  the  Treatment  of  Stricture. — Whether  it  is  or 
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is  not  possible  permanently  to  cure  a stricture,  is  a (juestion  which  has  been 
much  debated.  The  advocates  of  the  various  inodes  of  treatment,  whether 
forcible  dilatation,  internal  urethrotomy,  external  urethrotomy,  or  caastics, 
have  often  asserted  that  by  the  means  they  adopt  a stricture  can  be  really 
cured,  so  that  the  patient  is  rid  of  his  disease  for  ever,  and  need  fear  no  return. 
The  general  opinion,  however,  of  those  who  have  studied  this  question  care- 
fully, is  that  although  a patient  can  be  put  into  a position  in  which  his  stricture 
need  never  be  a source  of  danger  to  him  if  he  occasionally  passes  an  instru- 
ment, he  cannot  be  really  cured — that  is  to  say,  by  no  means  of  treatment  can 
a strictured  urethra  be  restored  to  its  normal  condition.  Every  patient,  there- 
fore, who  has  once  sulfered  from  a definite  organic  stricture,  should  continue 
for  the  rest  of  his  life  to  pass  a full-sized  instrument  not  less  than  once  a 
month  ; otherwise,  gradual  contraction  is  almost  certain  to  take  place,  and  the 
whole  treatment  will  have  to  be  commenced  again. 

COMPLICATIONS  AND  BESULTS  OP  STRICTUKE. 

Retention  of  Urine  has  already  been  several  times  described  as  arising 
from  different  causes.  Thus,  in  boys,  it  arises  from  the  impaction  of  a cal- 
culus in  the  urethra  ; in  girls  it  is  usually  hysterical  ; in  old  men  it  is  almost 
invariably  the  consequence  of  atony  of  the  bladder  or  enlarged  prostate,  alone 
or  combined.  In  those  of  middle  age,  stricture  of  the  urethra  is  the  occa- 
sioning cause  in  the  vast  majority  of  cases.  Retention  of  urine  has  a tendency 
to  occur  in  all  tight  strictures  from  the  gradual  and  progressive  contraction  of 
the  canal.  It  most  usually,  however,  takes  place  in  consequence  of  a conges- 
tive spasmodic  condition  being  superadded  to  the  organic  constriction.  It 
commonly  happens  that  a patient  having  a moderately  tight  organic  strictm'e 
commits  an  excess,  or  becomes  exposed  to  cold  and  wet,  and  thus  gets  such  a 
congested  condition  superadded,  that  the  urine  will  not  pass  at  all,  or  only  in 
such  smaU  quantity  by  drops,  and  with  so  much  pain  and  straining,  that  the 
bladder  cannot  be  completely  emptied.  In  these  cases  the  retention  always 
eventually  becomes  complete  ; the  bladder  speedily  fills,  and  rises  above  the 
pubes  ; there  is  much  distress  and  constitutional  disturbance  ; and,  if  relief 
be  not  afforded,  the  distended  portion  of  the  urethra  behind  the  stricture  will 
ultimately  give  way,  and  extravasation  of  urine  ensue.  In  these  circumstances 
it  becomes  imperatively  necessary  to  empty  the  patient’s  bladder  as  speedily  as 
possible. 

Treatment. — This  varies  with  the  severity  of  the  symptoms  and  irritability 
of  the  patient.  If  the  retention  have  not  continued  very  long,  and  if  tlie 
patient  be  not  very  irritable,  an  endeavour  might  be  made  at  once  to  give  relief 
by  passing  a small  catheter  into  the  bladder.  In  this  the  Surgeon  may  often 
succeed  more  readily  than  might  have  been  expected,  the  stricture  frequently 
yielding  before  an  instrument  more  easily  when  there  is  retention,  than  when 
this  condition  docs  not  exist.  Even  if  the  catheter  do  not  enter  the  bladder, 
its  point  or  that  of  a catgut  bougie  merely  being  introduced  well  into  the 
stricture,  it  will  generally  happen,  as  Brodie  has  pointed  out,  that,  on  the  with- 
drawal of  the  instrument,  the  urine  will  follow  in  a frill  stream  ; but  if  a 
sufficiently  small  catheter  be  used  (in  many  cases  not  larger  than  half  of  A 0.  1 
is  admissible),  the  instrument  may  usually  be  made  to  fairly  enter  the  bladder. 
If  the  patient  be  very  irritable  it  is  better,  before  attempting  the  introduction 
of  the  instrument,  to  give  him  an  opiate  enema  of  a drachm  of  laudanum  in 
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about  two  ounces  of  starch,  and  to  put  him  into  a warm  hip-bath  ; the  intro- 
duction of  the  catheter  may  now  be  attempted,  and  Avill  very  generally  succeed. 
Should  it  still  fail,  the  etfect  of  an  anaesthetic  should  be  tried,  when  it  almost 
invariably  may  be  made  to  pass  without  the  employment  of  any  great  or 
dangerous  degree  of  force.  There  are  no  cases  in  surgery  in  which  anaesthesia 
is  of  more  value  than  in  these  ; under  its  influence  it  is  seldom,  indeed, 
that  the  catheter  will  not  pass.  After  the  instrument  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passing  from 
its  rings  under  the  patient’s  thighs,  to  a bandage  that  is  passed  round  his 
waist.  A free  piu’ge  may  be  administered  on  the  following  day,  and  the 
patient  should  be  confined  to  bed.  The  catheter  will  be  found  to  be  loosened 
at  the  end  of  forty-eight  hoiu’S,  when  it  should  be  withdrawn,  and  the  cure  by 
dilatation  proceeded  with  in  the  usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually  call 
for  operative  interference.  The  first  is  the  necessity  for  very  frequent  intro- 
duction of  the  catheter,  owing  to  an  irritable  state  of  the  bladder.  In  these 
cases,  it  may  eventually  be  thought  safer  to  puncture  the  bladder  and  to 
establish  a direct  opening,  either  through  the  rectum  or  above  the  pubes, 
rather  than  subject  the  patient  to  the  constant  terror  of  repeated  catheterism, 
which  will  end  by  exliausting  him.  Every  act  of  catheterism  inflicts  a certain 
shock  to  the  system,  greater  in  some,  less  in  others  ; and  if  this  have  to  be 
repeated  every  three  or  four  hours,  less  danger  will  probably  result  from  punc- 
ture of  the  bladder  than  fi’om  the  frequent  use  of  the  instrument.  In  these 
cases  the  patient  cannot  allow  it  to  be  tied  in  for  the  same  reason,  that  of 
extreme  initability,  that  necessitates  its  repeated  introduction. 

The  second  condition  that  calls  for  operation  is  a diflerent  one,  viz.,  the 
necessity  of  relieving  retention  of  urine.  For  if  the  Surgeon  be  unable  to 
introduce  a catheter  in  the  ordinary  way  through  the  stricture,  relief  must 
be  given  to  the  over-distended  bladder  in  some  other  way,  lest  it  or  the 
urethra  burst,  and  extravasation  of  urine  occur.  The  bladder  may  be  emj)tied 
in  five  ways  : 1,  by  Forcible  Catheterism  ; 2,  by  making  an  Opening  into  the 
Urethra  behind  and  through  the  Stricture  ; 3,  by  Puncturing  the  Viscus 
itself  through  the  Eectum  ; 4,  by  Puncturing  it  above  the  Pubes,  and  5,  by 
Aspiration. 

1.  Forcible  Catheterism  is  a most  unsurgical  and  dangerous  procedure. 
Nothing  can  surely  be  more  improper  than  to  take  a small,  stiff,  silver  catheter, 
pass  it  down  to  the  stricture,  and  then,  by  main  force,  attempt  to  drive  it  on 
into  the  bladder.  In  these  cases  the  Surgeon  usually  fails  in  his  attempt  at 
reaching  the  viscus,  but  pushes  the  point  of  the  instrument  into  the  tissues 
around  the  neck  of  the  bladder  or  into  the  ju'ostate,  and  thus  induces  great,  and 
perhaps  even  fatal,  mischief  in  these  regions.  If  he  should,  by  some  fortunate 
accident,  reach  the  bladder,  it  is  not  by  any  skilful  though  forcible  expansion 
of  the  stricture,  but  I’ather  by  perforating  the  urethra,  and  burrowing  through 
the  corj)US  spongiosum  and  prostate — “ tunnelling,”  ns  it  has  been  termed — 
until  he  again  enter  that  canal,  or  in  some  such  way  reach  the  neck  of  the 
bladder. 

2.  Opening  the  Urethra  behind  and  through  the  Stricture. — In 

the  kind  of  retention  of  urine  that  Ave  arc  now  discussing,  the  safest,  though 
by  no  means  the  easiest  mode  of  affording  relief  after  the  failure  of  the 
catheter,  is  to  make  an  incision  into  the  middle  lino  of  the  periiunum,  and  to 
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open  the  urethra  behind  or  thron<>'li  the  stricture.  In  many  cases  the  simple 
opening  of  the  distended  sinus  beyond  the  stricture  will  be  found  the  most 
convenient  mode  of  treatment,  especially  if  the  operation  has  to  be  done  in  a 
hurry  and  without  all  the  conveniences  which  surround  the  Surgeon  in  hospital 
practice.  If,  however,  it  is  practicable,  it  is  better  to  perform  the  operation 
from  before  the  stricture,  and  thus  to  relieve  the  disease  at  the  same  time  as 
the  retention.  Simple  puncture  of  the  dilated  pouch  behind  the  stricture  is,  as 
has  been  already  pointed  out,  easier  in  cases  of  retention,  as  it  is  usually  tensely 
distended  and  may  attain  a considerable  magnitude.  The  mode  of  perform- 
ing these  operations  have  already  been  sufficiently  described,  }3p.  1111 — HIM. 

Another  advantage  of  the  perineal  incision  in  these  cases  is,  that  it  not 
unfrequently  happens  that  urinary  abscess  has  begun  .to  form,  or  the  extra- 
vasation of  a few  drops  of  urine  has  taken  place  sooner  than  the  Surgeon  may 
have  had  any  idea  of  : and  if  so,  the  incision  through  the  perinseum  will 
afford  an  exit  for  any  extravasated  matters,  at  the  same  time  that  it  relieves 
the  patient  from  the  distress  and  danger  of  the  retention.  Should  any  mischief 
of  this  kind  have  taken  place,  it  is  not  necessary  to  be  so  particular  about 
opening  the  urethra  with  the  knife  ; for,  an  aperture  having  already  been 
established  in  it,  the  urine  will  readily  flow  through  the  artificial  channel  thus 
formed  by  free  incision  into  the  inflamed  or  suppurating  perinseum. 

3.  Puncture  of  the  Bladder  through  the  Rectum. — After  emptying 
the  bowel  by  means  of  an  enema,  the  Surgeon  passes  the  left  index-finger 
well  into  the  gut,  feeling  for  the  posterior  margin  of  the  prostate  ; he  then 
carries  the  trochar  and  cannula,  which  are  long  and  somewhat  curved,  upon 
this  as  a guide,  and,  when  the  extremity  of  the  instrument  has  reached  the 

posterior  edge  of  the  prostate,  he  pushes  it  upwards 
into  the  bladder  (Fig.  917).  The  seat  of  the 
puncture  between  but  in  front  of  the  ureters  is 
well  shown  in  Fig.  937,  which  represents  the 
bladder  and  strictured  urethra  of  a man  who  died 
some  days  after  this  operation  had  been  performed 
for  retention  from  stricture.  In  performing  this 
operation,  the  Surgeon  perforates  the  bladder  in 
that  portion  of  its  fundus  which  is  uncovered  by 
peritoneum,  being  bounded  behind  by  the  reflec- 
tion of  the  serous  membrane,  anteriorly  by  the 
j)rostate,  and  on  each  side  by  the  vesiculm  semiuales. 
In  order  to  avoid  wounding  any  of  these  struc- 
tures, he  should  keep  strictly  in  the  mesial  line, 
and  puncture  immediately  behind  the  prostate.  In 
introducing  tlie  instrument  into  the  rectum,  the 
Surgeon  should  withdraw  the  point  of  the  trocliar 
into  the  cannula,  so  as  to  avoid  wounding  the  gut. 
and  not  push  it  forwards  until  he  has  tlie  end  of 
the  cannula  fixed  against  the  spot  where  he  intends 
to  make  the  perforation.  In  making  the  puncture  the  instrument  must  be 
directed  forwards  towards  the  umbilicus.  After  withdrawing  tlie  stylet  and 
emptying  the  bladder,  the  cannula  should  be  tied  in  by  means  of  tapes.  It  is 
often  difficult  to  prevent  the  cannula  from  slipjiing  out  of  the  wound  when 
only  tied  in,  and  thus  exposing  the  patient  to  the  danger  of  urinary  infiltration. 


Fig.  937. — Seat  of  Pnnetuve 
tlirougli  Rectum  in  a ca.se  of  Strit;- 
ture. 
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Ifc  may  be  securely  retained  by  means  of  a stitch  of  silver  wire  passed  on 
either  side  through  the  slit  in  the  guard  and  the  contiguous  skin  of  the  nates. 
The  cannula  should  be  retained  for  a few  days  until  urine  begins  to  pass  by  the 
urethra,  or  until  a catheter  has  been  passed  through  the  stricture,  when  it 
must  be  withdrawn  and  the  a]Derture  left  to  close.  The  irritation  of  the 
passage  of  the  urine  having  been  removed  from  the  urethra,  a catheter  may 
often  be  passed  a few  days  after  the  operation  ; and  the  stricture  will  readily 
yield  to  dilatation  in  the  ordinary  way. 

This  operation  has  the  advantage  of  being  far  easier  of  performance  than 
the  last,  and  may  doubtless  occasionally  be  required  in  those  very  rare  cases 
of  retention  from  stricture  in  which  there  is  no  sign  of  abscess  or  extravasa- 
tion in  the  perinmuin,  in  which  the  urethra  appears  not  to  be  dilated  behind 
the  stricture,  in  which  the  prostate  is  not  enlarged,  and  in  which  uiidei’ 
chloroform,  and  with  patience,  a catheter  cannot  be  passed  into  the  bladder  ; 
a combination  of  circumstances  that  will  but  very  rarely  indeed  occur  to  a 
Surgeon  skilled  in  the  use  of  his  instruments. 

The  operation  of  puncture  through  the  rectum  is  not  devoid  of  danger  ; 
peritonitis,  urinary  infiltration,  and  pelvic  inflammation  and  abscess,  may 
result  from  it. 

The  recto-vesical  pouch  of  the  peritoneum  will  sometimes  descend  so  ab- 
normally low  as  to  cover  the  las  fond  of  the  bladder  as  far  as  the  prostate, 
leaving  no  space  for  a puncture  to  be  safely  made.  This  condition  neces- 
sarily cannot  be  determined  during  life,  hence  its  great  danger.  I have  known 
two  instances  in  which  a double  puncture  was  in  this  way  made  through  the 
fold  of  the  recto-vesical  pouch,  half  an  inch  beyond  an  unenlarged  prostate, 
for  relief  of  retention.  In  both  cases,  death  from  peritonitis  occurred.  The 
preparations  are  in  University  College  Museum. 

In  a remarkable  case  that  was  under  my  care  at  the  Hospital  (in  1859),  a 
sequence  occurred  which  I have  never  seen  noticed  : viz.,  the  diffusion  of 
rectal  flatus  through  the  areolar  tissue  of  the  pelvis  and  down  the  thighs 
and  nates,  producing  an  emphysematous  condition  of  these  parts  and  the 
death  of  the  patient.  The  case  was  briefly  as  follows.  A middle-aged  man 
had  suffered  from  traumatic  stricture  for  very  many  years  — indeed,  from 
childhood.  He  was  admitted  with  retention.  As  no  catheter  ever  had  been 
or  could  be  passed,  I punctured  the  bladder  by  the  rectum  in  the  usual  way. 
The  cannula  was  removed  on  the  fifth  day.  He  then  passed  urine 
urelhram,  and  continued  to  do  so  np  to  the  time  of  his  death.  The  day  after 
the  withdrawal  of  the  cannula  he  felt  very  ill,  but  without  any  positive  or 
tangible  complaint.  The  next  day  it  was  found  that  the  back  and  inner  part 
of  both  thighs  were  emphysematous  and  crackling,  evidently  distended  with 
ga.‘<.  The  emphysema  extended  downwards  and  also  up  the  flanks,  and  ap- 
peared even  in  the  right  arm.  There  was  no  pain  or  discoloration.  He  died 
on  the  following  day,  the  eighth  after  the  puncture.  After  death  no  trace  of 
pelvic  inflammation,  suppuration,  or  urinary  extravasation  was  found  ; but 
there  was  much  infiltration  of  gas  under  tlie  pelvic  peritoneum,  and  in  the 
areolar  tissue  Ixjtwecn  the  bladder  and  rectum.  The  gas  had  probably  passed 
through  the  sciatic  notches  into  the  posterior  parts  of  the  thighs.  It  was  fetid, 
like  intestinal  flatus. 

4.  PunctTire  of  the  Bladder  above  the  Fabes,  in  cases  of  retention 
from  stricture,  is  but  seldom  resorted  to  ; although  some  Surgeons  of  emi- 
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nence,  more  especially  Paget  of  Leicester,  have  strongly  recommended  and 
often  practised  it.  This  operation,  which  has  been  discussed  at  p.  1005,  is  un- 
doubtedly easy  of  performance,  and  sufficiently  safe,  though  not  free  from  the 
danger  of  infiltration  of  urine  into  the  tissues  around  the  puncture,  and  of  the 
inconvenience  of  a fistulous  opening  being  left.  There  is  one  class  of  cases  to 
which  it  appears  to  be  especially  applicable,  and  in  which  I have  had  occasion 
to  practise  it ; viz.,  those  cases  of  retention  from  impassable  stricture,  in  which 
there  co-exists  an  enlargement  of  the  prostate,  rendering  puncture  through  the 
rectum  impossible,  the  Surgeon’s  finger  not  being  able  to  reach  beyond  the 
enlarged  prostate  ; and  here  undoubtedly  the  safest,  if  not  the  only  course  to 
pursue,  is  the  suprapubic  puncture.  In  some  cases  of  impermeable  stricture, 
Paget  has  established  a permanent  fistulous  opening  above  the  pubes,  the 
patient  wearing  a tube,  through  which  he  passed  his  water.  Sir  Henry 
Thompson  also  has  adopted  a similar  proceeding  in  some  cases  of  disease  of 
the  bladder  with  painful  and  frequent  micturition,  in  which  catheterism  could 
not  be  carried  out. 

Brainard  has  suggested  that,  after  tapping  above  the  pubes,  especially  if  the 
cause  of  difficulty  in  passing  an  instrument  has  been  in  great  part  the  presence 
of  false  passages,  an  attempt  may  be  made  to  pass  instruments  from  the  bladder 
down  the  urethra. 

5.  The  Employment  of  the  Aspirator  for  the  purpose  of  emptying  an 
over-distended  bladder  is,  however,  upon  the  whole  the  simplest  method  of 
treatment,  and  should  be  preferred  to  any  of  the  j^receding  plans,  in  the  first 
instance  at  all  events.  The  perforating  trochar  of  the  aspirator  should  be 
passed  directly  into  the  bladder  above  the  pubes.  The  operation  is  a simple 
one,  and  with  a little  care  is  perfectly  safe.  The  chief  j)oints  are  not  to  thrust 
the  needle  too  deeply,  to  direct  it  well  behind  the  pubes,  and  gently  to 
withdraw  it  before  the  whole  of  the  urine  has  escaped,  so  as  to  prevent  the 
emptied  bladder  from  collapsing  upon  and  being  wounded  by  its  point  (see 
p.  697,  Vol.  II.). 

After  the  bladder  has  been  punctured,  either  through  the  rectum  or  above 
the  pubes,  means  must  be  taken  to  restore  the  calibre  of  the  urethra,  so  as 
to  prevent  the  orifice  of  the  puncture  from  degenerating  into  a permanent 
fistulous  opening.  With  this  view  the  cannula  should  be  left  in  the  bladder, 
and  the  urine  allowed  to  discharge  through  it  for  from  four  to  six  days.  At 
the  expiration  of  this  time,  should  no  mine  have  passed  by  the  urethra,  the 
stricture  in  the  canal  will  be  found  to  be  relaxed,  and  a small  instrument  may 
usually  without  much  difficulty  be  introduced  into  the  bladder,  where  it 
should  be  retained,  the  cannula  being  withdrawn.  The  cure  of  the  stricture 
by  dilatation  may  then  be  proceeded  with  in  the  usual  way. 

In  connection  with  this  subject,  it  may  be  stated  that  Pimctureof  ihe  Bladder 
may  be  required  for  the  following  conditions  : — 

1.  Impermeable  stricture  (through  rectum). 

2.  Complete  rupture  of  urethra  (through  rectum). 

3.  Enlarged  prostate  (above  pubes). 

Extravasation  of  Urine  is  one  of  the  most  dangerous  and  fatal  results  of 
nnrclieved  retention.  This  accident  may  occur  in  consequence  of  rupture  of 
the  dilated  portion  of  the  urethra  which  is  immediately  bcliind  the  stricture. 
It  then  occurs  suddenly,  the  patient,  while  suffering  from  retention,  feeling 
something  give  way  during  a violent  effort  at  micturition,  and  at  the  same 


■ f 

a 


EXTRAVASATION  OF  URINE. 


1119 


(time  there  is  a sense  of  some  relief,  as  if  he  were  emptying  the  bladder,  followed 
after  a time  by  a hot  and  burning  throbbing  pain  in  the  perinmum. 

: In  other  cases  the  process  is  more  gradual,  and  is  preceded  by  the  formation 

' ^ of  an  abscess  in  the  immediate  neighbourhood  of  the  urethra,  most  probably 
j:  commencing  in  one  of  the  lacuine  or  glands  opening  into  it.  The  abscess 
f bursts  into  the  urethra,  and  its  cavity  is  subsequently  distended  with  urine  at 
I each  act  of  micturition  ; finally  its  walls  give  way,  and  general  extravasation 
q takes  place.  In  some  cases  it  is  probable  that  the  abscess  arises  from  a very 
limited  extravasation  of  urine  into  the  tissues  in  the  immediate  neighbourhood 
of  the  urethra,  consequent  upon  ulceration  of  the  mucous  membrane  behind 
the  stricture.  In  these  cases  the  signs  of  perinmal  abscess,  to  be  presently 
described,  precede  the  extravasation  often  for  some  days. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  membranous 
portion  of  the  canal,  just  between  the  layers  of  the  triangular  ligament,  where 
it  is  weak,  being  least  supported  by  surrounding  structures,  and  usually  most 
dilated  and  attenuated  by  the  pressure  to  which  it  has  been  subjected.  The 
extravasated  urine  afterwards  finds  its  way  through  the  anterior  layer  of 
the  triangular  ligament,  where  it  is  perforated  by  the  urethra,  and  so  beneath 
the  deep  layer  of  the  superficial  fascia  of  the  perinseum,  by  which  its  course 
is  afterwards  directed.  This  fascia  is  firmly  attached  across  the  perinseum 
to  the  free  border  of  the  triangular  ligament  and,  along  each  side,  to  the 
rami  of  the  ischium  and  pubes,  as  far  upwards  as  the  pubic  spine,  from  which 
point  its  attachments  are  continued  outwards  along  Poupart’s  ligament  to 
the  crest  of  the  ilium.  The  extravasated  urine,  therefore,  uniformly  takes  a 
coui-se  forward  into  the  perinseum  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall : so  that  it 
ascends  contrary  to  gravity  rather  than  soaks  back  into  the  more  dependent 
parts  of  the  body,  as  it  would  do,  were  it  not  for  the  particular  connections  of 
the  fascia  that  has  just  .been  alluded  to,  I have,  however,  known  the  super- 
ficial fascia  to  give  way,  and  the  urine,  then  gravitating  backward,  to  give  rise 
to  extensive  sloughing  in  the  ischio-rectal  fossae  and  about  the  nates,  denuding 
the  rectum. 

The  Local  Effects  of  Extravasated  Urine  that  has  become  acrid,  decomposed, 
and  concentrated  by  long  retention,  are  most  deleterious  upon  the  tissues 
with  which  it  comes  into  contact.  It  acts  as  a most  intense  irritant  on  all 
that  it  touches.  The  vitality  of  whatever  portion  of  areolar  tissue  it  infiltrates 
is  quickly  destroyed;  the  ti.ssue  becoming  converted  into  a kind  of  putrid  stringy 
slough,  intermixed  with  and  soddened  by  a quantity  of  fetid  dark-coloured 
acrid  pus  and  urine.  '^I'he  ravages  of  extravasated  urine  are  often  extensive  ; 
the  urethra  giving  way  suddenly  behind  the  stricture,  the  fluid  is  driven  with 
all  the  force  of  the  vital  and  physical  contractility  of  the  over-distended 
bladder  into  the  perinmum,  and  thence  ra])idly  finds  its  way  through  the 
scrotum  upwards.  lta])id  swelling  and  inliltration,  ])artly  urinous,  partly 
inflammatory,  take  place  in  the  scrotum  and  penis  ; these  parts  become  enor- 
mously distended,  rcdematous,  crackling,  and  cmj)hyscmatous.  The  skin  is 
8i)ee<lily  affected,  becoming  of  a dusky-red  or  jmr])le  colour,  and  then  falling 
into  a state  of  gangrene.  In  this  way  the  testes  may  become  denuded,  and 
the  cords  exposed.  It  is  remarkable,  howev'er,  if  the  patient  survive  these 
destructive  effects,  with  what  rapidity  repair  goes  on  in  this  region.  It 
is  seldom  that  infiltration  extends  higher  than  the  groins,  or  the  anterior 
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portion  of  the  abdominal  wall ; but  it  may  reach  the  costal  cartilages  before 
proving  fatal. 

The  Constitutional  Disturlance  is  always  very  great.  At  first  there  is  high 
fever,  Avith  a rapid  full  pulse  ; but  the  symptoms  speedily  assume  the  form 
met  with  in  acute  septic  poisoning.  The  tongue  becomes  broAvn  and  dry  ; 
there  may  be  vomiting  ; the  pulse  becomes  small  and  very  rapid  ; muttering 
delirium  sets  in,  ending  in  insensibility,  and  death  quickly  follows. 

The  Treatment  consists  in  making  a free  and  ready  outlet  for  the  urine  as 
early  as  possible.  This  should  be  done,  as  soon  as  extravasation  is  knoAvn 
to  have  occurred,  by  a deep  incision  into  the  middle  of  the  perinaeum.  So 
soon  as  any  pain  and  throbbing,  with  diffused  SAvelling,  occur  in  the  perinaeum, 
with  redness  and  more  or  less  oedema  of  the  scrotum,  the  patient  should  be 
drawn  to  the  end  of  the  bed  and  placed  in  the  position  for  lithotomy.  The 
Surgeon  should  next  introduce  his  left  index-finger  into  the  rectum,  so  that  the 
gut  may  not  be  wounded,  and  then  pushing  a long  sharp-pointed  bistoury 
deeply  in  the  raphe  of  the  perinaeum,  cut  upward  to  a sufficient  extent  into  the 
extravasation,  and  in  the  direction  of  the  urethra.  A catheter  should  then,  if 
possible,  be  introduced,  secured  in  the  bladder,  and  left  unplugged,  with  an 
India-rubber  tube  attached  ; in  this  Avay  no  further  extravasation  can  occur, 
an  outlet  will  be  afforded  to  matters  already  effused,  and  the  greater  part  of 
the  urine  will  commonly  be  found  to  escape  after  a time  by  the  aperture  thus 
made.  Should  the  case  not  be  seen  until  extraAmsation  has  spread  Avidely,  a 
free  incision  should  be  made  not  only  into  the  perinaeum,  extending  to  the 
aperture  in  the  urethra,  but  also  into  the  scrotmn  on  each  side  of  the  septum, 
into  the  penis,  and  wherever  else  swelling  is  observed.  The  sole  chance  of 
safety  for  the  patient  lies  in  making  these  free  incisions,  through  which  the 
parts  may,  to  a certain  extent,  empty  themselves.  However  extensive  the 
infiltration  and  serious  the  mischief  may  be,  we  need  not  despair  of  the 
patient  if  a free  outlet  can  be  obtained  for  the  acrid  and  putrescent  urine  ; 
and  in  order  to  secure  this,  the  infiltration  must  be  folloAved  by  incisions 
as  high  as  it  extends.  The  parts  must,  at  the  same  time,  be  coA'ered  with 
some  warm  and  moist  antiseptic  dressing.  The  best  is  boracic  acid  lint 
moistened  Avith  warm  boracic  acid  lotion.  If  tliis  be  not  at  hand,  the  surface 
may  be  greased  Avith  carbolic  oil  (1  in  10),  or  terebene  and  oil  and  fomenta- 
tions made  of  oakum  Avrung  out  of  boiling  water  may  be  applied.  These 
applications  are  cleaner  than  poultices,  and  should  always  be  preferred.  The 
patient  will  often  experience  great  relief  from  frequent  hot  hip-baths,  Condy’s 
fluid  or  boracic  acid  being  added  to  the  water.  In  this  way  the  parts  can 
be  most  thoroughly  cleaned  without  pain  to  the  patient. 

If  the  patient  survive  the  immediate  impression  upon  the  system  produced 
by  the  gangrene  and  the  urinary  infiltration,  he  must  be  prepared  to  go 
through  a severe  trial  to  his  constitutional  poAA^ers,  in  the  separation  of  the 
sloughs,  the  profuse  discharge,  and  other  sources  of  irritation  that  are  set  up. 
During  this  period  he  Avill  require  abundant  support — the  brandy-aud-egg 
mixture,  ammonia  and  bark,  AA'ith  any  nourishment  that  he  can  take  ; and 
much  attention  should  be  paid  to  the  removal  of  the  sloughs,  to  providing  a 
ready  outlet  for  discharges,  and  to  keeping  the  patient  as  clean  and  as  free  fr’om 
all  local  irritation  as  possible. 

Perineal  Abscess. — By  perineal  abscess  is  meant  a collection  of  pus  in 
the  perinaeum  situated  under  the  deei)  layer  of  the  superficial  fascia  of  this 
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region.  It  is  the  confinement  of  the  pus  by  the  fascia  which  gives  these 
abscesses  their  special  character.  Owing  to  the  attachments  of  the  deep  fascia 
which  have  just  been  described,  the  pus  formed  in  connection  with  the  urethra 
is  shut  oft*  from  the  ischio-rectal  fossa,  just  as  extravasated  urine  is.  If  the 
abscess  be  left  unrelieved,  it  may  burrow  widely  around  the  bulb  and  along  the 
urethra  before  it  reaches  the  surface  by  perforating  the  fascia.  It  is  very 
important,  tlierefore,  that  such  abscesses  should  be  opened  early. 

The  chief  forms  of  perineal  abscess  met  with  are  the  following  : — 

1.  Abscesses  arising  from  Suppuration  in  a Lacuna  or  Follmdar  Gland. — 
These  have  already  been  described  as  an  occasional  complication  of  gonorrhoea. 
They  are  met  with  also  in  stricture.  They  may  point  slowly  towards  the 
surface,  without  actually  communicating  with  the  urethral  canal.  In  other 
cases  they  open  into  the  urethra,  and  then  run  the  same  course  as  abscesses 
commencing  from  the  canal. 

2.  Abscesses  commencing  from  Ulcei'ation  in  the  Urethra  behind  a stricture. 
— These  arise  in  the  dilated  pouch  behind  a tight  stricture.  As  before  stated, 
the  mucous  membrane  at  this  part  is  thickened  and  opaque,  and  often  pig- 
mented, showing  evidence  of  chronic  inflammation.  The  openings  of  the 
ducts  are  dilated,  sometimes  giving  the  whole  surface  a reticulated  appearance. 
The  ulceration  commences  in  one  of  the  hollows  thus  formed.  The  inflamma- 
tory consolidation  of  the  surrounding  tissues  prevents  general  extravasation  ; 
but  the  pressure  during  micturition  and  the  constant  presence  of  retained 
urine  causes  gradual  extension  of  the  cavity  till  a distinct  abscess  is  formed 
discharging  imperfectly  into  the  urethra.  Such  an  abscess  slowly  extends 
till  it  reaches  the  surface.  It  then  bursts  its  cavity,  contracts  to  a narrow 
channel,  and  thus  a urinary  fistula  is  formed.  At  any  period  before  it  bursts 
superficially,  its  wall  may  be  ruptured  during  a violent  effort  at  micturition, 
and  diffuse  extravasation  of  urine  may  result. 

3.  Abscesses  from  Injuries  by  Instruments. — These  occasionally  arise  from 
false  passages  made  with  a catheter  or  bougie  ; they  may  also  follow  forcible 
dilatation  or  internal  urethrotomy.  More  rarely  they  result  from  inflamma- 
tion and  ulceration  of  the  mucous  membrane  around  an  instrument  tied 
into  a tight  stricture.  These  abscesses  usually  fonn  rapidly.  If  resulting 
from  a false  paasage  behind  a tight  stricture,  they  may  lead  to  extravasation 
of  urine  ; but  under  other  circumstances,  as  there  is  a free  passage  through 
the  urethra,  this  is  not  likely  to  occur.  If  the  injury  is  in  the  bulbous  or 
si)Ongy  portion,  the  pus  may  buiTow  forwards  along  the  urethra  under  the 
accelerator  urinae,  and  appear  at  the  root  of  the  penis  in  front  of  the 
scrotum. 

4.  Suppuration  of  Coiuper's  Glandhm).  occasional  cause  of  a perineal  abscess. 
It  may  occur  from  the  irritation  of  a stricture,  but  far  more  commonly  it  is 
met  with  during  the  acute  stage  of  gonorrheea.  The  gland  can  at  first  be  felt 
as  a tender  knot  on  one  side  of  the  middle  line  near  the  bulb.  This  gradually 
increases  and  becomes  more  tender,  and  at  last  fluctuation  is  felt.  This  form 
of  abw;es8  can  be  recognized  if  seen  early  by  its  situation,  and  by  the  fact  that 
it  is  distinctly  on  one  side  of  the  middle  line.  At  a later  period  it  may  burrow 
widely  round  the  bnlb  and  in  the  perimeum,  so  that  its  exact  origin  cannot  be 
determined.  It  usually  causes  some  diflicnlty  in  micturition. 

5.  Prostatic  Abscesses  may,  as  before  stated  (p.  1053),  occasionally  point  in 
the  perinaeum. 
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It  will  be  seen  that  there  are  two  distinct  classes  of  perineal  abscesses  ; 
those  that  communicate  with  the  urethra,  and  those  that  do  not.  The  former 
usually  end  in  urinary  fistula,  the  latter  do  not. 

The  Characters  of  a perineal  abscess  are  those  of  a hard,  rounded,  elongated 
or  oviform  mass,  situated  in  front  of  the  anus,  extending  along  the  urethra,  or 
perhaps  occupying  to  some  extent  one  side  of  the  perinmum.  Fluctuation  is 
not  to  be  felt  so  long  as  it  is  bound  down  by  the  superficial  fascia  ; when  it 
bursts  beyond  its  limits,  then  that  sign  may  be  met  with.  But  so  long  as  it 
is  under  the  fascia  the  abscess  will  be  found  to  be  surrounded  by  so  dense  a 
mass  of  indurated  tissue,  and  so  tightly  bound  down,  that  fluctuation,  or 
even  elasticity,  is  not  appreciable  by  the  most  practised  finger. 

Treatment. — The  usual  routine  treatment  of  local  sedatives,  fomentations, 
and  poultices,  are  of  no  avail  in  these  cases.  When  once  pus  has  formed  in 
this  situation  it  must  be  freely  evacuated.  I^o  good  can  possibly  come  of 
delay,  and  every  possible  harm  may  result  from  the  infiltration  of  pus  among 
the  important  tissues  of  this  region.  The  Surgeon  must  not  wait  for 
fluctuation,  but  when  once  the  hard  mass  has  fully  formed  must  make  a 
free  incision  into  it.  For  this  purpose  he  must  keep  in  the  mesial  line,  or  as 
close  to  it  as  possible  ; for  in  all  perineal  incisions  “ medio  tutissimus  ” must 
be  his  motto. 

Urinary  Fistulse  commonly  form  in  the  perinseum  and  scrotum,  as  the 
result  of  abscess  in  these  regions  communicating  with  the  urethra  ; occasion- 
ally, however,  they  are  met  with  in  other  situations,  as  in  the  groin,  the 
anterior  abdominal  wall,  or  the  inside  of  the  thigh.  They  usually  communi- 
cate with  the  membranous  portion  of  the  urethra,  but  occasionally  occur 
anterior  to  this.  In  number  they  vary  considerably  ; when  occurring  in  the 
scrotal  and  penile  portions  of  the  urethra,  they  are  usually  single  ; but  when 
in  the  perinseum,  they  are  often  rather  numerous,  several  apertures  being 
occasionally  met  with  about  the  perinseum,  scrotum,  and  nates.  In  one  case 
Civiale  found  as  many  as  fifty-two.  Their  size  also  differs  considerably  ; some 
admitting  only  the  finest  probe,  whilst  others  are  large  cloacae.  In  a case 
under  my  care,  the  patient  had  a tunnel  of  this  kind  in  the  groin  that  would 
readily  admit  three  fingers.  They  are  usually  tortuous,  elongated,  and  naiTOw ; 
sometimes  constricted  externally  and  more  widely  dilated  behind.  The 
surrounding  parts  are  gveatly  condensed  ; the  whole  of  the  scrotum  and  penis 
is  enormously  enlarged,  indurated,  and  almost  cartilaginous  in  structure.  The 
urine  may  escape  almost  entirely  through  the  fistulge,  scarcely  any  being 
discharged  through  the  urethral  orifice ; or  there  may  be  but  a slight 
exudation  from  the  fistulous  openings. 

The  Treatment  of  urinary  fistula  varies  according  as  it  is  complicated  with 
stricture,  and  as  it  is  situated  in  the  anterior  or  the  posterior  part  of  the  canal. 

If  there  be  a stricture,  this,  as  the  cause  of  the  fistula,  will  require  removal 
either  by  dilatation  or  by  the  perineal  section.  If  the  stricture  be  not  very 
tight  and  hard,  dilatation  commonly  succeeds  ; the  instrument  being  intro- 
duced every  second  or  third  day,  until  the  urethra  is  dilated  to  its  normal 
size,  when  the  fistulous  tracks  will  in  most  cases  close.  In  some  instances, 
however,  the  frequent  introduction  and  withdrawal  of  the  catlieter  is  a 
source  of  irritation,  and  then  it  had  better  be  left  in.  When  this  practice  is 
adopted,  a moderate-sized  elastic  catheter  should  be  used.  If  this  be  too  small, 
the  urine  will  flow  between  it  and  the  sides  of  the  urethra,  and  thus  escape 
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\ • through  the  fi8tiila3 ; if  too  large,  it  stretches  the  urethral  orifice  of  the  fistula 
( injm-iously. 

^ If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform 
I I urethrotomy  at  once,  as  much  time  and  pain  are  thus  saved.  In  the  majority 
I of  instances,  internal  urethrotomy  with  Oiviale’s  instrument  appears  to  me 
I to  be  the  safest  and  simplest  procedure,  and  I have  very  advantageously 
1 practised  it  in  such  cases.  But  if  the  fistuhn  be  very  numerous,  so  as  to  riddle 
the  perinmiun  and  scrotum  in  all  directions,  perhaps  the  better  plan  is  to 
perform  the  perineal  section.  In  this  way  we  not  only  divide  the  stricture, 
and  thus  at  once  remove  all  obstruction,  but  give  a free  exit  to  the  urine,  which, 
instead  of  escaping  by  tortuous  and  sinuous  passages,  finds  its  way  out  readily 
through  the  new  aperture  that  has  been  made,  and  this  will  eventually 
granulate  and  heal  by  the  second  intention. 

The  fistulaa,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ; but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  little  disposed  to  take  on  reparative  action  ; and 
although  the  cause  that  in  the  first  instance  gave  rise  to  them  may  be 
removed,  yet  they  constitute  an  independent  affection  which  requires  special 
treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the  size 
of  the  canal,  but  more  particularly  with  regard  to  the  part  of  the  urethra  with 
which  it  communicates ; whether  it  be  a Perineal,  a Scrotal,  or  a Penile  fistula. 
But  in  all  cases,  and  wherever  it  be  situated,  there  is  one  most  important  point 
to  be  attended  to,  viz.,  never  to  let  the  fistula  be  distm’bed  or  irritated  by  the 
passage  of  urine  over  or  through  it,  or  it  wiU  never  heal.  Hence  the  m’ine 
must  always  be  drawn  off  with  the  catheter,  which  the  patient  should  be 
taught  to  pass  for  himself. 

If  the  fistula  be  Perineal,  and  of  small  size,  a probe  coated  with  melted 
nitrate  of  silver,  or  a wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction. 
If  it  be  large,  the  edges  of  the  fistula  may  be  freely  rubbed  with  the  nitrate  of 
silver,  or  deeply  pared  and  brought  together  by  quilled  sutures,  after  which  the 

I urine  should  be  drawn  off,  whenever  required,  by  a catheter.  If  the  fistulse  be 
large  and  very  numerous,  it  will  be  better  to  pass  a grooved  director  down  the 
piincipal  ones,  and  slit  them  up  so  as  to  throw  the  several  sinuses  into  the 
larger  one. 

When  the  fistula  is  Scrotal,  it  often  requires  to  be  laid  open,  and  to  be  made 
t/i  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with 
large  sloughy  and  ill-conditioned  cavities  in  this  situation. 

When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal ; its 
edges  are  thin,  and  the  track  is  short  and  shallow. 

Urethroplasty  may  in  such  cases  be  advantageously  practised.  Opera- 
tions of  this  kind  require  for  their  success  very  careful  management  and 
minute  attention  to  detail ; they  very  commonly  fail  in  consequence  of  a small 
quantity  of  urine  or  of  mucus  escaping  through  the  wound,  and  thus  inter- 
fering with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
operation,  the  patient  should  be  taught  to  pass  a catheter,  and  thus  to  draw  off 
his  own  urine  after  the  operation  as  often  as  necessary  ; or  an  assistant  must  do 
this  every  third  or  fourth  hour.  Should  this,  however,  not  be  j)racti(‘able,  a 
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full-sized  gnm-catlieter  should  be  passed  into  the  Idadder  and  properly  secured 
there.  It  should  be  left  without  a plug,  so  that  no  distension  of  the  bladder 
and  consequent  likelihood  of  escape  of  urine  between  the  urethra  and  the 
instrument  may  take  place.  In  order  to  prevent  urinous  effusion  over  the 
integuments  of  the  penis  and  scrotum,  a vulcanized  India-rubber  tube  should 
be  attached  to  the  end  of  the  catheter,  by  which  means  the  flow  of  the  urine  is 
directed  away  from  the  patient. 

Urethroplastic  operations  may  be  varied  according  to  .the  seat  and  extent  of 
the  fistulous  opening. 

If  the  fistula  be  in  i\\Q  ;perinmum,  the  parts  around  being  thickened  and 
indicated,  its  closure  may  often  be  attained  by  freely  and  deeply  paring  the 
edges,  and  then  bringing  them  together  with  the  quilled  suture,  or  by  Sims’s 
button. 

When  the  fistula  is  scrotal,  the  edges  should  be  freely  pared,  and  the  parts 
around  widely  dissected  up  so  as  to  form  large  and  thick  flaps  of  celhilo-cuta- 
neons  tissue,  which  may  be  brought  and  held  together  b}^  metaUic  sutures  or 
shotted  clamps.  In  this  way,  if  union  be  not  obtained  throughout  the  whole 
length  of  the  fistula,  it  may  be  to  a partial  extent  ; and,  after  a time,  a second 
or  a third  operation  will  complete  the  cure. 

When  the  fistula  is  penile,  the  difficulties  in  effecting  closure  become 
immensely  increased.  This  is  owing  to  the  thinness  of  the  integumental 


Fig.  9.S8. — Urethro- 
plasty. Nelaton’s  Oj)e- 
ration  : First  Method. 


Fig.  939. — Urethroplasty.  Nela- 
ton’s Operation  : Second  Method. 


structures  and  the  absence  of  subcutaneous  areolar  tissue  in  this  region,  so  that 
there  is  not  sufficient  thickness  of  the  parts  for  ready  plastic  union.  In  these 
cases,  the  Surgeon  has  a choice  of  four  operations. 

1.  Nelaton  has  recommended  the  following  procedure.  The  edges  of  tie 
fistula  having  been  pared,  the  skin  around,  to  the  extent  of  about  an  me  * 
should  be  dissected  up  subcutaneously  through  an  opening  made  belo’R  t e 
fistula,  the  edges  of  which  must  then  be  brought  together  by  a few  jxiints 


URETIIROFLA  STIC  OPERA  TIONS. 


'S 


] i; 


. ; f suture.  The  displacement  of  the  skin  covers  in  the  aperture  in  the 
1 irethra  and  causes  granulations  to  spring  up,  by  which  the  fistula  is  closed 
‘ Fig.  1»38). 

2.  The  edges  of  the  fistula  having  been  pared  and  the  skin  separated 
. videly,  lateral  incisions  may  be  made  so  as  to  take  off  all  tension,  and  a 
■ .lip  of  India-rubber  may  then  be  passed  underneath  the  flaps  of  skin,  in 
: )rder  to  prevent  contact  with  urine  from  disturbing  the  adhesions  (Fig.  03'.)). 

' 3.  Ricord,  recognizing  the  fact  that  the  occasional  intrusion  of  a drop 

, ff  urine  between  the  freshened  edges  of  the  integuments  brought  together 
4'  o close  the  fistula  is  the  most  common  cause  of  disunion,  recommended 
that,  in  those  cases  in  which  a perineal  or  a scrotal  fistula  happens  to 
P co-exist  with  a penile  one,  a catheter  should  be  passed  through  the  former 
into  the  bladder,  and  left  there  during  the  Avhole  of  the  operative  procedures 
that  are  adopted  for  the  closure  of  the  penile  fistula.  Should  no  fistula  exist 
' I : in  the  perinaeum,  he  has  proposed,  though  I believe  the  operation  has  never 
• 5 yet  been  practised,  to  puncture  the  bladder — which  would  most  conveniently 
j and  safely  be  done  through  the  rectum — and  to  keep  it  emptied  in  this 
■’  way  until  the  penile  fistula  has  been  closed  by  one  of  the  preceding  operations, 
. and  then  to  allow  the  lower  aperture  to  close  spontaneously ; or,  if  it  were 
situated  in  the  perina3um,  to  adopt  surgical  means  for  its  occlusion. 

4.  Le  Gros  Clark  has  recommended  and  successfully  practised  the  following 
operation.  Ha\ing  pared  the  edges  of  the  fistula,  he  makes  a transverse  cut 
through  the  integuments  of  the  penis,  about  an  inch  in  length,  above  and 
below  it.  He  then  dissects  up  the  flaps  of  skin  so  bounded,  and  brings  them 
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Fik.  WO- — Urtthrojdasty.  Clark’s  OjK:ration  : 
First  Stage. 


Hg.  Urethroplasty.  Clark's  OiKMution  : 

Second  Stage. 


together  by  means  of  chimps  or  the  quilled  suture.  By  this  operation  a wide 
raw  surface  from  each  side  is  brought  into  contact,  instead  of  a mere  raw  edge 
of  cut  integument,  and  there  is  amscqiicntly  a greater  chance  of  succe.'^sful 
union  resulting  (Figs.  D4o,  !»41). 

In  all  operations  of  this  kind  union  will  be  promoted  by  keeping  the  part 
constantly  bathed  with  a concentnited  cold  solution  of  boracic  acid.  In  this 
way  all  decomjiosition  of  any  mucus  or  urine  that  may  accidentally  find 
its  way  to  the  wound  is  prevented,  and  at  the  same  time  the  lotion  is  so 
unin-itating  that  it  does  not  interfere  with  union.  The  lotion  is  best  applied 
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by  means  of  a piece  of  boracic  acid  lint,  which  must  be  frequently  wetted  and 
changed.  If  the  urine  can  be  efficiently  kept  from  the  wound,  a dry  dressing 
of  iodoform  or  salicylic  wool  will  be  found  the  best. 

Stricture  of  the  Female  Urethra  is  rare.  When  it  occurs,  it  is  seated 
at  the  external  orifice,  Avhich  will  be  found  to  be  narroAved  and  sharp-edged. 

The  disease  is  usually  the  result  of  gonorrhoea,  but  may  be  caused  by  a chancre 
at  the  orifice.  The  symptoms  are  the  ordinary  one  of  imtability  of  the 
bladder,  frequent  desire  to  micturate,  and  some  difficulty  or  delay  in  doing  so. 

The  Treatment  consists  in  the  dilatation  of  the  orifice  by  means  of  a tAvo- 
bladed  dilator. 

URINABY  VAGINAL  RISTUL.SE. 

Pi’Eeternatural  communications  between  the  urinary  passages  and  the  vagina 
commonly  arise  from  injurious  pressure  upon  and  consequent  sloughing  of  the 
anterior  Avail  of  this  canal,  to  a greater  or  less  extent,  during  parturition. 
They  may,  however,  occur  from  idiopathic  abscess,  or  from  malignant  disease 
involving  those  parts. 

Varieties. — Urinary  vaginal  fistulie  are  essentially  of  two  kinds,  according  i 
as  the  communication  is  established  between  the  urethra  or  the  fundus  of  the 
bladder  and  the  vagina.  Hence  they  may  be  divided  into  Urethral  and 
Vesical. 

Urethro- Vaginal  Fistulae  are,  so  far  as  my  observation  goes,  of  most 
common  occurrence  ; and  this  is  readily  explained  by  the  fact  that  the  urethra 
lies  betAveen  the  vagina  and  pubes  and  is  therefore  exposed  to  the  most  severe 
pressure.  These  fistuke  are  usually  of  small  size  and  linear.  Vesico- Vaginal 
Fistnlae  establish  a communication  between  the  neck  or  fundus  of  the  bladder 
and  the  vagina.  They  are  consequently  situated  further  back  than  the  other,  i • 
and  are  usually  larger  and  more  ragged.  ; : 

Results. — The  existence  of  a urinary  fistula  in  the  vagina  is  always  a v 
source  of  the  greatest  discomfort  and  distress  to  the  patient.  The  dribbling  of  i j 
urine  through  the  praeternatural  aperture  is  generally  continuous  ; although,  i j 
if  this  be  situated  far  back  it  may  be  somewhat  intermittent,  a floAV  taking  i 

place  as  the  loAver  portion  of  the  bladder  fills.  The  incontinence  of  urine  I 

thus  produced  gives  rise  to  irritation  and  excoriation  about  the  external  | 
parts,  and  occasions  a strong  ammoniacal  odour  to  hang  about  the  patient.  f 

The  precise  seat  and  extent  of  the  fistulous  opening  may  be  ascertained  by  ' 
placing  the  patient  on  her  knees  opposite  a good  light,  and  holding  aside  the 
posterior  and  lateral  Avails  of  the  vagina  Avith  bent  spatulai  ; Avhen  the  anterior 
aspect  of  that  canal  Avill  have  a tendency  to  protrude,  and  thus  to  expose  the 
fistula,  at  the  same  that  the  introduction  of  a bent  probe,  or  of  a female 
catheter,  into  the  urethra,  Avill  guide  the  Surgeon  to  the  artificial  opening  in 
the  urinary  passage.  By  means  of  the  duck-bill  speculum  (Fig.  042),  the 
fistula  can  be  brought  into  A’ieAV  equally  AV'ell  if  the  jiatient  be  placed  in  the 
lithotomy  position. 

dhiEATMENT. — Wlicn  thc  apcrtui’c  is  small,  about  a line  or  tAvo  in  diameter,  f 
and  more  especially  if  urethral,  its  closure  may  best  be  effected  by  touching  ^ 
the  edges  of  the  aperture  with  thc  galvanic  cautery  or  a red-hot  Avire,  and  re- 
peating this  application  once  a fortnight  or  three  weeks,  until  a cure  is  effected 
by  their  gradual  contraction.  This  little  ojicration  is  most  conA'cnicntly  effected 
by  placing  the  patient  in  a kneeling  posture,  and  then  holding  aside  the  posterior 
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and  lateral  vaginal  walls  by  means  of  the  duck-bill  speculum,  when  the  opening 
will  be  fairly  brought  into  view. 

"When  the  fistula  is  larger,  and  especially  when  vesical,  its  cure  can  be  accom- 
plished only  by  paring  the  edges,  and  bringing  them  together  with  sutures, 
and  thus  attempting  to  procure  union  by  the  fii’st  intention.  In  effecting  this, 
however,  two  difficulties  present  themselves — the  sutures  either  cutting  their 
way  out  too  soon,  or  the  trickling  of  urine  between  the  freshly  pared  edges 
interfering  with  adhesion.  In  order  to  overcome  these  difficulties,  a variety  of 
ingenious  contrivances  have  been  introduced  by  different  Surgeons  ; amongst 
which  may  be  especially  mentioned  the  clamps  of 
Mailon  Sims  and  Baker  Brown,  and  the  button-suture 
of  Bozeman.  To  Sims  especially  is  due  the  great  merit 
of  having  substituted  silver  wires  for  silk  sutures  in 
this  operation,  by  which  the  probabilities  of  a successful 
result  have  been  very  greatly  increased. 

Before  the  operation,  the  bowels  should  have  been 
freely  opened  by  castor-oil  and  an  enema.  It  w’as 
formerly  recommended  that  no  anesthetic  should  be 
given,  as  its  administration  makes  it  difficult  to  place 
the  patient  in  the  most  convenient  position,  on  the 
knees  and  elbows,  with  the  buttocks  well  raised  and 
the  head  low.  As,  however,  the  operation  is  tedious 
and  painful  it  is  better  to  give  an  anmsthetic,  and  no 
difficulty  will  be  found  in  performing  the  operation  with 
the  patient  lying  on  her  back  in  the  lithotomy  position 
if  the  pelvis  be  well  raised  on  a pillow.  It  is  of  great 
moment  that  the  parts  should  be  freely  exposed. 

This  is  best  done  Iby  means  of  the  “duck-billed”  speculum  (Fig.  942), 
by  which  the  posterior  wall  of  the  vagina  is  well  drawn  up  and  out  of  the 
way  of  the  operator,  and  light  is  reflected  on  the  fistulous  opening.  The 
edges  of  the  aperture  are  now  to  be  freely  pared.  This  is  best  done  by 
seizing  them  with . a hook-forceps  or  a double  hook,  and  dissecting  off 
the  vaginal  mucous  membrane  to  the  extent  of  about  a quarter  of  an 


Fig.  942. — Duck-billed 
Speculum. 


Figs.  943  and  944. — Angularly  Curved  Knive.s. 


inch  all  round,  by  means  of  a fine  small  scalpel  or  angularly  set  knives  (Figs. 
943,  944)  and  scissors  properly  curved.  The  dissection  should  be  carried 
towards  the  fissure,  and  especial  care  taken  that  the  angles  are  well  cleared  of 
mucous  membrane. 

After  the  edges  of  the  fistula  have  heen  freely  pared,  and  all  bridles  or  cica- 
tricial constrictions  divided,  sutures  of  silver  are  passed  across  the  lips  of  the 
wound.  'Fhese  wires  may  most  conveniently  be  passed  by  means  of  the  hollow 
needle  (Fig.  945);  or,  if  this  be  not  at  hand,  a silk  thread  may  be  passed  by 
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a naevus  or  cork-screw  needle,  a full  half  inch  from  the  freshened  edge  of  the 
fistula,  and  brought  out  through  a corresponding  point  on  the  other  side  of 
the  fistula,  without  having  transfixed  the  mucous  membrane  of  the  bladder. 
As  many  threads  as  necessary  having  been  passed  in  this  way,  a piece  of  silver 
wire  about  eighteen  inches  long  is  attached  to  the  silk,  which  is  then  drawn 
out,  leaving  the  wire  to  occupy  its  place,  so  that  its  centre  corresponds  to  the 
fissure,  and  both  ends  hang  out  of  the  vagina.  Sims  then  passes  the  upper- 
most free  ends  through  holes  made  in  a narrow  leaden  bar,  on  which  they  are 
clamped,  by  having  split  shot  fixed  upon  them  in  the  same  way  as  is  done  on 
a fishing  line.  The  undamped  wires  are  now  drawn  down  until  the  bar  is 
pulled  close  to  the  upper  suture  holes  ; and  a second  clamp  is  then  fixed  to 
these  ends  and  is  pushed  up  against  the  lower  sutm-e  apertures.  In  this  way 
the  edges  of  the  fistula  are  brought  and  held  together  on  each  side  by  a clamp, 
which  may  be  allowed  to  remain  in  from  seven  to  ten  days.  The  clamps  may 


rig.  945. — Hollow  Sutiu'e  Needle. 


then  be  removed  by  clipping  off  the  flattened  shots  from  the  anterior  one, 
which  is  thus  detached  from  its  bed.  The  posterior  one,  with  the  wires 
attached,  may  then  be  hooked  up,  pushed  backwards,  and  lifted  out  of  the 
vagina  with  forceps.  Instead  of  a clamp,  Simpson  used  a splint  made  of 
annealed  iron  wire,  which  surrounds  and  supports  the  tissues  around  the 
fistula.  In  many  cases,  however,  where  the  fistula  is  of  but  moderate  size, 
the  clamp  and  splint  may  be  dispensed  with,  and  the  edges  of  the  opening 
brought  together  with  the  suture-wires  only. 

In  the  after-treatment,  especial  attention  is  required  : and  here  the  great 

point  is  to  prevent  contact  of  urine  with 
the  edges  of  the  fistula.  With  this  view 
a catheter  should  be  introduced,  and  worn 
in  the  bladder,  so  that  no  urine  may 
collect  in  this  organ.  For  this  purpose, 
Sims  has  invented  a very  ingenious 
catheter,  represented  in  the  annexed  cut  (Fig.  94G),  which  may  be  worn 
with  more  comfort,  and  Avith  less  chance  of  slipping,  than  the  ordinary 
instrument.  After  the  patient  has  been  put  to  bed,  and  the  catheter 
introduced,  a full  opiate  should  be  given,  and  continued  throughout  the  treat- 
ment, with  a view  of  preventing  the  action  of  the  boAArels,  a point  on  which 
Sims  lays  much  stress,  and  to  which  the  success  of  his  operations  may  be  in  a 
great  measure  attributed.  It  is  very  seldom  that  they  require  to  be  opened  for 
ten  or  fifteen  days,  provided  the  patient  be  kept  on  a suitable  diet.  During 
this  treatment  the  catheter  may  be  removed  once  or  twice  a day,  in  order  to  be 
cleansed  and  to  be  kept  free  from  phosphatic  or  mucous  accumulations  ; and 
free  ablutions  of  the  external  genitals  by  sponge  or  syringe  and  warm  water 


Fig.  946. — Sims’s  Catheter. 
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'Should  be  practised  during  the  whole  of  the  treatment.  After  the  removal  of 
the  sutures,  Sims  advises  that  the  catheter  should  be  continued,  and  great 
care  taken  that  the  patient  do  not  move  too  soon,  lest  the  weak  cicatrix  be 
'Strained. 

A very  simple  and  successful  mode  of  closing  these  hstulm  has  been  invented 
by  Bozeman,  by  what  he  terms  the  “ button-suture.”  After  paring  the  edges 
■of  the  fistula,  and  passing  silver  wires  across  in  the  usual  way,  he  draws  the 
parts  together  by  passing  both  ends  of  the  Avire  through  an  aperture  in  a steel 
'rod,  Avhich  being  carried  along  them  closes  the  opening.  A thin  leaden  plate, 


Bozeman’s  Apparatus  for  Button  Suture. 

Fig  947. — Application  of  Plate.  Fig.  948. — Application  of  split  shot. 


“ the  button,”  properly  perforated  doAvn  the  middle,  is  then  slipped  along  the 
wires  so  as  to  cover  the  fistula  (Fig.  947)  ; and  split  shot  having  been  pushed 
along,  their  free  extremities  are  pressed  tightly  against  the  bntton,  the  wires 
are  then  properly  nipped,  and  the  apparatus  left  on  for  about  ten  days  (Fig. 
948) ; the  shot  are  then  cut  off,  the  leaden  plate  is  carefully  lifted  off,  and  the 
suture  Avires,  haA*ing  been  straightened  out,  are  Avithdrawn. 

Whatever  kind  of  suture  may  be  employed,  it  is  ahvays  of  great  importance 
that  the  edges  of  the  fistula  be  brought  together  tmnsvei'sehj  to  the  long  axis 
of  the  vagina.  Should  the  abnormal  aperture  be  close  to,  or  even  implicate, 
the  ceiwix  uteri,  this  part  may  be  draAvn  down  and  transfixed  by  the  sutm’es, 
thus  adding  materially  to  the  support  of  the  posterior  lip  of  the  fissure. 


TUMOURS  IN  THE  URETHRA. 

Small  Pol3rpoid  Ttnuonrs  are  not  unfrequently  met  Avith  inside  the  urethi*al 
orifice.  They  have  occasionally  a gonorrliccal  origin,  though  they  commonly 
arise  irrespectively  of  such  disease.  They  are  ahvays  very  vascular,  and  are 
most  frequently  met  Avith  in  or  around  the  female  urethra,  Avhere  they  are  of  a 
bright  red  colour,  have  a florid  hue,  bleed  fi’ecly  Avhen  touched,  and  are  com- 
posed of  extremely  vascular  papilla? ; they  are  commonly  conoidal  or  oval, 
b)rdering  the  urethral  orifice  on  one  side,  or  even  encircling  it.  They  groAV 
sloAvly,  and  seldom  attain  a larger  size  than  that  of  a ras]Abcrry. 

These  vascular  tumours  are  far  less  frequent  in  the  male  than  in  the  female 
urethra.  When  they  occur  in  men,  they  usually  constitute  a small  gi'anular 
florid  mass  inside  the  orifice  of  the  canal. 

When  sejited  in  or  around  the  female  urethra,  these  tumours  not  unfre{|ucntly 
give  rise  to  very  great  aiid  continuous  irritation  ; much  pain  during  and  after 
micturition,  radiating  through  the  Avhole  pelvic  region,  attended  by  an 
admixture  of  mucus  and  a little  blood  in  the  urine,  and,  in  fact,  many  of  the 
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symptoms  of  stone  ; so  that  patients  labouring  under  this  affection  are  often 
sounded  on  the  suj)position  of  the  existence  of  calculus. 

Treatment. — Vascular  urethral  tumours  may  be  removed  in  four  ^Yays  : 

by  Excision,  Ligature,  Caustics,  or  the  Actual  Cautery. 

1.  E‘Xcision.  When  situated  within  the  male  urethra,  the  tumours  should  be 
snipped  off'  by  a fine  pair  of  curved  scissors.  When  situated  in  or  around  the 
female  urethra,  if  of  small  size  and  pedunculated,  they  may  readily  enough  be 
removed  by  the  scissors  or  dissected  away  ; the  canal  of  the  urethra  being 
encroached  on  as  little  as  possible.  This  operation  is,  however,  always  attended 
or  followed  by  very  considerable  and  continuous  arterial  hgemorrhage,  which 
has  even  been  fatal.  Hence,  when  the  tumour  is  large,  and  the  patient 
weakly,  excision  should  be  practised  with  much  caution.  If  it  be  done,  the 
hEemorrhage  may  be  arrested  by  the  introduction  of  a catheter  into  the 
urethra,  and  by  firm  pressure  on  the  bleeding  surface  by  means  of  a pad  of 
lint,  supported  by  a T -bandage. 

2.  Ligature  is  not  a convenient  mode  of  removing  these  growths  ; its  appli- 
cation is  difficult,  very  painful,  and  tedious. 

3.  Caustics,  particularly  strong  nitric  acid  or  potassacum  calce,  may  be  very 
conveniently  employed  where  the  tumour  is  of  small  size  and  very  vascular. 
In  applying  them,  the  uj)per  wall  of  the  canal  must  be  protected  by  a broad 
director  introduced  along  it. 

4.  The  Actual  or  Galvanic  Gaut&nj  is  the  most  convenient  agent  for  the 
removal  of  vascular  tumours  from  the  female  urethra.  By  it  they  are  at 
once  destroyed  without  hEemorrhage  ; and  the  eschar  that  is  formed  protects 
the  subjacent  raw  surface  from  the  irritation  of  the  urine.  If  they  be  situated 
deeply  within  the  urethra,  and  of  small  size,  the  galvanic  cautery  or  a red-hot 
wire  will  most  easily  reach  them  ; but  if  they  be  at  or  around  the  orifice,  I 
employ  a small  olive-shaped  cautery.  During  its  application,  the  surrounding 
parts  may  be  protected  from  the  action  of  heat  by  a wooden  spoon  having 
a hole  cut  in  the  middle  through  which  the  application  is  made,  and  the  upper 
wall  of  the  urethra  by  a director  or  silver  catheter,  which  should  be  retained 
after  the  operation.  Care  must  be  taken  not  to  destroy  more  tissue  than  is 
absolutely  necessary,  lest  a stricture  of  the  orifice  be  left. 
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DISEASES  OF  THE  PENIS. 

Complete  arrest  of  the  Development  of  the  Male  Sexual  Organs 

must.be  of  very  rare  occuiTence.  I haA'e  seen  only  one  instance  of  it.  This 
was  the  case  of  a man  setat.  22,  in  whom  the  penis  and  scrotum  were  perfectly 
formed,  but  not  larger  than  the  organs  of  an  infant  a few  months  old.  No 
distinct  testes  could  be  felt,  but  there  was  some  thickened  structure  in  the 
scrotum  which  felt  like  an  unravelled  testis.  The  prepuce  was  long.  There 
was  some  hair,  but  very  little,  on  the  pubes.  This  person  had  sexual  desires,  and, 
in  fact,  had  engaged  himself  to  be  married  when  his  condition  led  to  a surgical 
examination.  He  told  me  that  he  had  erections,  when  the  organ  became 
about  an  inch  or  an  inch  and  a half  long,  and  that  there  was  occasional 
emission  of  a glairy  fluid.  He  was  fair,  fresh-colom*ed,  round-faced,  fat,  and 
had  smooth  rounded  limbs,  more  like  those  of  a stout  girl  than  of  a yomig' 
man.  His  voice  was  weak  and  feminine  in  tone.  He  led  a sedentary  indoors 
life,  but  said  that  he  was  strong  and  capable  of  ordinary  j)hysical  exertion. 

Congenital  Malfor^iations. — Adhesion  of  Penis  to  Scrotum.  I have 
once,  and  once  only,  met  with  a very  curious  malformation  of  the  genital 
organs,  the  penis  being  tied  down  by  its  under  surface  to  the  scrotum,  so  as 
to  lie  in  a deep  sulcus  between  the  testes.  In  these  cases  the  raphe  of  the 
scrotum  appeared  to  be  continued  in  a narrow  rather  firm  band  upwards  to  the 
under  surface  of  the  penis,  so  that  this  organ  Avas  always  bent  or  boAved  doAvn- 
Avards.  The  patient,  a man  of  80,  passed  his  urine  doAviiAvards,  apparently 
from  the  under  surface  of  the  scrotum  ; during  erection  the  penis  curved  up 
in  a semicircular  form,  the  convexity  upAvards,  the  gians  being  tightly  tied 
doAvn  to  the  scrotum  by  the  narroAV  tense  band  continued  up  from  the  raph^. 
In  fact,  the  condition  of  this  organ  Avas  very  like  that  Avhich  is  met  with  in 
the  tongue  when  “ tongue-tied.”  This  malformation  Avas  remedied  by  cutting- 
through  the  fnenum  Avhich  tied  the  penis  doAvn,  and  thus  liberating  the 
organ. 

Hypospadias  consists  in  a cleft  condition  of  the  under  surface  of  the 
penis.  Up  to  the  tenth  Aveek  of  iutrn-uterine  litc  the  external  organs  of  gene- 
ration are  alike  in  the  male  and  female.  At  this  time  the  urogenital  aperture 
forms  a narrow  slit  Avider  behind  than  before,  at  the  anterior  extremity  of 
Avhich  is  a small  eminence  representing  the  rudimentary  penis  or  clitoris. 
In  the  female  the  urogenital  aperture  remains  unclosed  and  the  external  folds 
of  integument  forming  its  lateral  boundaries  enlarge,  forming  the  labia  majora 
Avhich  contain  the  vascular  bulbs  corresponding  to  the  corpus  spongiosum  of 
the  male.  These  remain  separate  and  distinct,  but  a small  isolated  portion 


1132 


DISEASES  OF  THE  DENIS  AND  SCROTUM. 


becomes  united  in  the  middle  line,  forming  the  glans  of  the  clitoris.  In  the 
male  the  two  sides  of  the  urogenital  aperture  unite  in  the  middle  line,  forming 
the  scrotum,  and  the  bulbous  and  spongy  portions  of  the  urethra.  .\.t  the 
same  time  the  small  eminence  which  in  the  female  becomes  the  clitoris,  de- 
velopes  into  the  jienis.  The  vascular  bulbs,  which  in  the  female  remain 
separate  in  the  labia,  unite  along  the  middle  line  in  the  male,  forming  the 
bulb  of  the  corpus  spongiosum.  In  the  female  no  corpus  spongiosum  exists 
in  the  clitoris,  the  glans  being  an  isolated  nodule  of  erectile  tissue.  In  the 
male  the  erectile  tissue  is  continuous  around  the  urethra  fi’om  the  bulb 
forwards. 

Hypospadias  consists  in  an  arrest  of  the  union  along  the  middle  line,  and 
in  proportion  to  the  degree  of  the  malformation  the  male  organs  come 
more  closely  to  resemble  the  female  in  appearance.  Hypospadias  appears  in 
three  degrees.  In  the  simplest  form  the  glans  is  cleft  along  its  under  surface, 
the  foreskin  also  shoving  a corresponding  gap.  In  the  second  degree  the 
corpora  cavernosa  and  glans  are  well-developed,  but  the  urethra  is  cleft  to  the 
root  of  the  penis  and  the  corpus  spongiosum  is  wanting  between  the  bulb  and 
the  glans.  The  penis  thus  resembles  a large  clitoris.  The  under  surface 
shows  a furrow  in  the  line  of  the  urethra  usually  covered  by  a moist  mucous 
membrane.  Between  the  glans  penis  and  the  point  at  which  the  urethra 
terminates,  in  the  place  of  the  absent  corpus  spongiosmn  a firm  dense  band  of 
fibrous  tissue  is  often  present,  somewhat  resembling  in  hardness  and  tension 
the  cicatrix  of  a burn.  In  these  cases  when  erection  takes  place,  the  organ 
assumes  a crescentic  shape,  with  the  convexity  upwards,  the  tense  hard  cord 
that  has  just  been  mentioned  stretching  across  its  arc  like  the  string  of  a bow, 
thus  rendering  connection  impossible,  and  the  sufferer  practically  impotent. 
The  third  and  most  extreme  form  of  hypospadias  is  when  the  scrotum  also 
is  cleft  and  the  urethra  opens  in  the  perinseum.  This  is  usually  accompanied 
by  imperfect  development  of  the  penis,  and  most  commonly  by  retained 
testicles.  It  is  this  malformation  that  has  been  erroneously  considered  to  be 
an  example  of  hennaphroditism.  The  cleft  empty  scrotum  resembles  the 
labia  of  the  female,  and  the  diminutive  penis  might  readily  be  taken  for  a 
large  clitoris. 

Hypos]')adias  affects  only  the  parts  in  front  of  the  membranous  portion  of 
the  urethra,  and  consequently  never  leads  to  incontinence. 

Treatment. — The  first  degree  of  hypospadias  requires  no  treatment,  the 
cleft  glans  being  not  even  an  inconvenience.  Intermediate  degrees  between 
the  first  and  second  require  treatment  only  if  the  urethra  is  so  short  that  the 
seminal  fluid  will  not  enter  the  vagina  during  connection,  or  if  there  is  a 
tight  band  beneath. 

In  the  second  degree  of  hypospadias,  the  first  step  is  to  dissect  away  the 
finn  fibrous  band  which  prevents  complete  erection.  Some  months  after 
this  has  been  successfully  accomplished,  and  when  the  scars  have  become 
supple,  the  attempt  may  be  made  to  close  the  urethra.  In  order  to  do  this 
successfully,  it  is  necessary  to  provide  an  epithelium-covered  lining  for  the 
new  urethra.  ^Many  methods  have  been  suggested  for  doing  this,  but  by  far 
t he  best  is  that  adopted  by  Anger,  Avhich  is  an  adaptation  to  hypospadias  of 
Thiersch’s  operation  for  epispadias.  It  is  thus  performed.  An  incision  is 
made  parallel  to  the  groove  representing  the  urethra,  and  halt  an  inch  from  its 
right  margin,  a transverse  incision  from  each  end  of  this  is  made  up  to  the 
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dge  of  the  urethral  groove.  The  flap  thus  marked,  ■which  we  will  call  the 
• iglit  flap,  is  then  dissected  up,  leaving  it  attached  along  the  margin  of  the 
ethral  groove.  A similar  flap  in  then  raised  on  the  left  side,  but  on  this 
;ide  the  incision  is  carried  along  the  left  margin  of  the  urethral  gi’oove,  and 
he  flap  turned  outwards,  its  attached  edge  being  in  the  position  correspond- 
ing to  the  free  edge  of  the  right  flap.  The  right  flap  is  now  turned  over  so 
:hat  its  skin  surface  forms  the  lining  of  the  new  urethra.  A number  of  flue 
titches  are  then  inserted  in  the  following  way.  The  needle  is  first  passed 
jhrough  the  base  of  the  left  flap  from  the  skin  surface,  then  through  the  free 
.dge  of  the  right  flap  from  the  raw  surface  toAvards  the  skin,  then  it  is  made 
CO  catch  the  left  edge  of  the  urethral  grooA'e,  and  finally  passed  again  through 
:che  base  of  the  left  flap.  In  this  way  the  edge  of  the  right  flap  is  held  in 
;position.  and  the  stitches  can  be  removed  from  the  surface.  When  these  have 
;:all  been  passed,  they  may  be  tightened.  A similar  number  of  stitches  are  then 
: passed  through  the  free  edge  of  the  left  flap,  by  which  it  is  attached  to  the 
jskin  of  the  penis  at  the  outer  edge  of  the  raw  surface  from  which  the  right 
'flap  Avas  raised.  The  raw  surfaces  of  the  two  flaps  are  thus  brought  closely 
iinto  contact,  and  an  epithelial  lining  formed  for  the  new  urethra.  During 
:the  healing,  a catheter  must  be  tied  in,  and  the  bladder  drained.  A small 
: fistulous  opening  Avill  usually  be  left  at  the  lower  end,  Avhich  must  be  closed 
by  a subsequent  plastic  operation.  Several  successful  cases  of  this  operation 
have  been  recorded,  and  it  seems  to  be  by  far  the  most  efficient  of  the  many 
methods  suggested.  The  third  degree  of  hypospadias  admits  of  no  treatment. 

Epispadias. — The  upper  surface  of  the  penis  is  less  frequently  fissured  ; 
only,  I believe,  in  cases  of  extroversion  of  the  bladder.  This  condition,  termed 
ejnspadias,  may  be  remedied  to  some  extent  by  Wood’s  operation,  described  at 
p.  1U28. 

Phimosis. — The  prepuce  is  not  unfrequently  the  seat  of  malformation  or 
disease.  The  condition  of  it  in  which  it  is  so  much  elon- 
gated that  it  extends  beyond  the  glans,  and  at  the  same 
time  it  is  so  much  contracted  that  it  prevents  the  proper 
exposure  of  this  portion  of  the  organ,  is  termed  phimosis. 

This  may  be  either  congenital,  or  acquired  as  the  result  of 
inflammation  or  disease. 

In  Congenital  Phimosis,  the  penis  is  usually  someAvhat 
atrophied,  and  the  development  of  the  glans  is  prevented  by 
the  pressure  of  the  naiTOAv  prepuce.  The  skin  is  abundant 
and  lax  ; but  the  mucous  lining  of  the  prepuce  is  short, 
contracted,  and  undeveloped.  The  constricting  band  which 
prevents  the  retraction  of  the  foreskin  is  ahvays  situated 
at  the  junction  of  the  skin  and  the  mucous  membrane. 

In  the  majority  of  cases  a long  foreskin  is  simply  a 
source  of  local  inconvenience ; but  it  may  become  a source  of  disease 
from  a variety  of  causes.  Thus,  in  children,  retention  of  the  sebaceous 
secretion — “smegma  preputii  ” — under  an  elongated  and  tight  foreskin, 
becomes  a source  of  local  irritation  and  inflammation  from  decomposition. 
The  irritation  thus  kept  up  (Fig.  1)41)),  leads  to  local  excitement,  and  favours 
the  development  of  the  liabit  of  early  masturbation.  In  some  cases  the 
jweputial  orifice  is  so  tight  as  to  interfere  materially  Avith  the  dischnr»-e  of 
the  urine,  which  passes  from  the  urethra  into  a kind  of  pouch  between  the 


Fig.  040. — Irritatoil 
Congenital  Plii- 
niosls. 


1134 


DISEASES  OF  THE  PENIS  AND  SCROTUM. 


glans  and  prepuce,  distends  this  structure,  and  is  then  squeezed  in  a fine  jet  or 
in  a scattered  sprinkling  stream  through  the  narrowed  preputial  orifice  ; and 
irritability  of  the  bladder,  often  presenting  symptoms  simulating  calculus 
may  thus  be  set  up.  Calculous  concretions  may  form  between  the  glans 
and  the  prepuce  in  such  cases  as  these,  and  have  been  known  to  do  so 
in  enormous  numbers.  Whishaw,  of  Fyzabad,  removed  no  fewer  than 
42()  calculi,  varying  in  size  from  a pin’s  head  to  a small  bean,  from  this 
situation  in  the  person  of  a native  of  India,  GO  years  of  age,  who  came 
under  treatment  for  what  appeared  to  be  a large  tumour  of  tlie  end  of  the 
penis,  the  true  nature  of  which  was  not  detected  until  in  removino-  it  the 
knife  grated  against  the  contained  calculi.  Various  affections  of  the  genito- 
urinary organs  in  children,  such  as  incontinence,  intermittent  flow  of  urine, 
hmmaturia,  priapism,  &c.,  have  been  shown  by  Biyant  to  be  owing  to  con- 
genital phimosis.  The  straining  in  micturition  may  give  rise  also  to 
hernia.  Hydrocele  of  young  children  will  also  be  found  to  be  very 
frequently  associated  with  phimosis.  Sayi’e  has  pointed  out  the  important 
fact  that  reflex  paralysis  and  various  forms  of  spastic  contractions  chiefly 
of  the  lower  limbs  are  due  to  the  same  cause,  being  readily  curable 
by  circumcision.  In  addition  to  these  I have  seen  general  spasmodic 
affections  in  children  resembling  chorea,  resulting  fr-om  congenital  phimosis. 
At  more  advanced  periods  of  life  I have  known  it  to  be  a cause  of  impotence, 
or  rather  as  interfering  with  conception  in  the  mfe,  the  semen  after  emis- 
sion being  retained  under  the  tight  and  narrow  prepuce  until  erection  had 
completely  subsided.  Congenital  phimosis  especially  becomes  a source  of 
inconvenience  in  after-life  if  any  gonorrhoeal  or  venereal  disease  be  contracted, 
as  it  renders  exposure  of  the  diseased  part  difficult  or  impossible,  and 
interferes  with  the  necessary  treatment.  In  the  opinion  of  some  Siu’geons, 
cancer  of  the  penis,  if  not  directly  occasioned,  is  at  all  events  predisposed  to, 
by  congenital  phimosis. 

Acquired  Phimosis  usually  results  fr’om  repeated  attacks  of  inflammation, 
or  of  specific  disease  in  the  part,  giving  rise  to  solid  oedema,  or  to  false  hyper- 
troj^hy  of  the  ]3repuce. 

In  elderly  men,  phimosis  will  sometimes  slowly  come  on  as  a consequence  of 
the  irritation  set  up  by  cracks,  fissures,  or  superficial  ulcerations  forming  round 
the  pre]3utial  orifice,  which  becomes  narrowed,  so  as  to  prevent  the  glans  fr'oiu 
being  uncovered.  It  is  not  uncommon  in  gouty  subjects  from  repeated 
attacks  of  herpes  preputialis.  The  ])reputial  mucous  membrane  l)ecomes 
thickened,  and  can  be  felt  like  a,  broad  band  under  the  loose  and  possibly 
slightly  oedematous  integument  of  the  prepuce.  This  condition  is  a source 
of  much  irritation  and  annoyance,  and  requires  relief  by  dilatation  or  by 
circumcision. 

TreatmPAit. — Every  child  who  has  a congenital  jfliimosis  ought  to  be  circum- 
cised ; and  even  those  Avho,  without  having  phimosis,  have  an  abnormally  long 
and  lax  pre]uice,  would  be  improved  greatly  in  cleanliness,  health,  and  morals 
by  being  subjected  to  the  saine  operation  ; and  it  would  be  well  if  the  enstom 
of  Eastern  nations,  whether  it  be  regarded  as  a religious  rite  or  only  as  a time- 
honoured  observance,  were  inore  frequent  amongst  us.  Phimosis,  when  not 
congenital,  must  be  treated  in  accordance  with  its  cause  ; thus,  if  it  have  re- 
sulted from  inflammation,  that  must  be  subdued  ; if  from  venereal  disease,  that 
must  be  remedied,  when  perhaps  the  contraction  and  elongation  will  gradually 
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•subside.  If,  however,  the  pliimosis,  though  acquired,  be  permanent,  it  should 
be  subjected  to  operation. 

A long  foreskin  without  actual  phimosis  if  a source  of  annoyance  to  an 
adult  may  easily  be  remedied  by  keeping  it  constantly  drawn  back.  At  first 
the  tendency  for  the  prepuce  to  slip  forwards  must  be  overcome  by  -wrapping 
a piece  of  dry  lint  round  it,  and  securing  it  by  an  elastic  band,  which  must 
be  just  tight  enough  to  keep  it  in  position.  After  a few  weeks  the  foreskin 
will  retain  the  retracted  position,  and  after  a year  or  so  will  be  found  to  have 
undergone  considerable  diminution  in  size. 

Operations  for  Phimosis  may  be  conducted  on  three  plans  ; the  elongated 
and  contracted  prepuce  may  be  dilated,  or  slit  up,  or  ciremneision  may  be 
performed. 

1.  Dilatation  of  the  Phimosis  may  be  effected  by  putting  the  patient 
under  chlorofonn,  introducing  a pair  of  forceps,  and  opening  them  widely, 
tearing  through  the  narrow  j^reputial  orifice  and  tight  funnel-shaped  mucous 
membrane  ; or  this  may  be  slit  up  with  a narrow  tenotome  on  each  side,  and 
then  dilatation  practised.  This  procedure  may  be  usefully  adopted  if  the 
prepuce  be  not  very  long  and  tight,  or  if  any  objection  exist  to  circumcision 
as  too  severe  an  operation. 

In  the  acquired  phimosis  of  old  men,  consequent  upon  contraction  follow- 
ing cracks  of  the  preputial  margin,  I have  found  that  dilatation  may  safely 
and  speedily  be  effected  by  the  introduction  of  a two-bladed  dilator,  such  as 
is  used  for  the  female  urethra,  which,  being  gradually  screwed  open,  causes 
the  indurated  circle  to  yield. 

2.  Slitting  up  of  the  Prepuce,  whether  upon  its  upper  or  under  surface, 
is,  I think,  an  objectionable  procedure,  leaving  the  prepuce  of  its  abnormal 
length,  and  more  or  less  fissured  and  knobbed.  In  all  cases  I jirefer  circum- 
cision as  the  simplest  qnd  speediest  operation,  and  as  leaving  the  most  satis- 
factory result. 

3.  Circumcision  for  Congenital  Phimosis  in  Infants. — It  may  be 

gathered  from  what  has  already  been  stated  with  respect  to  the  evil  effects 
resulting  from  congenital  phimosis,  that  circumcision  in  this  condition  may 
l>e  required  to  remove  an  elongated  and  possibly  adherent  pre])uce,  which  oc- 
casions much  local  irritation,  or  which  is  the  exciting  causes  of  reflex  and  dis- 
tant nervous  disturbance  of  a paralytic  or  spastic  character.  So  great  arc  the 
evils  resulting  not  only  from  congenital  phimosis,  but  from  an  abnormally  long, 
though  not  phimotic  prepuce,  that  it  is  only  humane  and  right  ft’oni  a moral 
])oint  of  view,  to  practise  early  circumcision  in  all  such  cases.  This  o])eratioii 
IS  easily  and  safely  performed  according  to  the  Hebrew  rite,  which  1 have  several 
times  had  an  opportunity  of  witnessing,  and  which  is  done  as  follows.  The 
child  iKjing  held  on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin 
slightly  fonvards,  and  then  grasps  it  just  in  front  of  the  glaiis  by  drawing  it 
through  a slit  in  a silver  guard.  This  is  not  held  perpendicularly  downwards, 
but  is  inclined  from  above  slightly  forwards  and  downwards,  so  as  to  avoid 
cutting  the  frtenum  as  much  as  ])ossible,  and  to  slice  off  the  prepuce  in  an 
oblique  or  quilled  manner.  This  is  done  by  one  stroke  of  a broad  round-ended 
knife.  The  mucous  membrane  is  then  torn  open  between  the  finger  and  thumb 
along  the  dorsum  of  the  penis,  and  is  turned  back  so  as  to  be  brought  into  con- 
tact with  the  cut  edge  of  the  skin.  A strip  of  dry  lint  is  then  twisted  round 
the  organ  in  the  sulcus  behind  the  glans,  so  as  to  keep  back  the  mucous  mem- 
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brane,  and  also  to  restrain  ba3morrliage  by  its  pressure.  Union  is  perfect  in  a 
few  days.  This  operation,  wliich  is  practised  on  the  eightli  day  after  birtli,  is 
very  rarely  attended  by  any  ill  consequences.  [ have,  however,  seen  it  in  one 
case  followed  by  fatal  erysipelas,  and  have  heard  of  another  instance  in  which 
death  occurred  from  haemorrhage. 

Circumcision  in  Boys  or  Adults  may  be  most  conveniently  performed 
in  the  following  way.  The  Surgeon  restrains  haemorrhage  during  the  opera- 
tion, by  tying  a tape  tightly  round  the  root  of  the  penis,  or  by  compressing 
the  organ  in  Clover’s  circumcision-tourniquet  (Figs.  950,  951),  a most  useful 


Fig.  950. — Clover’.s  Circumci.sion  Tourniquet 
(open). 


Fig.  951. — Clover’s  Circumcision 
Tourniquet  (shut). 


instrument,  wliich  can  be  slackened  or  tightened  at  any  time.  He  next 
draws  the  elongated  prepuce  slightly  forwards,  until  the  portion  of  it  which 
corresponds  to  the  back  of  the  glans  is  brought  just  in  fi’ont  of  that  structme. 
tie  then  seizes  the  projecting  prepuce  immediately  in  front  of  the  glans 


■Circumcision  in  the  Adult. 


with  a pair  of  narrow-bladed  pol^ms  forceps,  which  he  gives  to  an  assistant, 
who  must  hold  them  tightly  ; or  he  grasps  it  and  protects  the  glans  by  means 
of  a plate  (Fig.  952),  Avhich  I have  had  constructed  for  this  purpose.  'With 
one  sweep  of  the  bistoury  he  cuts  off  all  that  portion  of  the  integument  nhich 
projects  beyond  the  forceps,  which  are  then  taken  away  (Fig.  953).  It  will 
now  be  found  that  he  has  removed  only  a circle  of  skin,  but  that  the  mucous 
membrane  lining  it  still  tightly  embraces  the  glans  ; this  he  slits  up,  bi 
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introducing  the  point  of  u pair  of  scissors  at  the  preputial  orifice  ; and  then, 
trimming  otf  the  angles  of  the  fiaps,  he  turns  back  the  mucous  mem- 
brane, and  attaches  it  to  the  edge  of  the  cutaneous  incision  by  a sufficient 
number  of  fine  catgut  sutures.  Before  introducing  these,  he  will  generally 
find  it  necessary  to  ligature  a small  artery  on  each  side  of  the  penis,  and 
one  or  two  in  the  frmuum.  The  best  dressing  in  children  will  be  some 
• simple  ointment,  such  as  boracic  acid  ointment,  or  the  glans  may  be  simi^ly 
smeared  with  a little  vaseline.  After  every  act  of  micturition,  the  parts 
should  be  well  sponged  with  boracic  acid  lotion  or  Condy’s  fluid  and  water. 
In  the  adult,  union  by  first  intention  may  often  be  obtained  by  a dry  di’essing 
of  iodoform-wool  thickly  covered  with  collodion,  so  as  to  protect  it  from  the 
urine.  This  may  be  left  unchanged  for  four  or  five  days.  There  is  usually  a 
good  deal  of  swelling  of  the  mucous  membrane  about  the  frgenum,  and  some 
solid  oedema  usually  remains  for  some  weeks  after  the  operation.  This 
gradually  subsides,  and  a linear  cicatrix  remains,  which  causes  the  patient 
no  inconvenience.  In  some  cases  I have  found  adhesions  between  the 
prepuce  and  the  glans ; these  require  to  be  torn  or 
dissected  through,  but  no  inconvenience  results  fr’om 
this  slight  addition  to  the  operation. 

If  sloughing  of  the  prepuce  have  occurred,  allow- 
ing the  glans  to  protrude,  as  in  Fig.  954,  circum- 
cision must  be  practised. 

The  chief  points  to  be  attended  to  in  the  per- 
formance of  this  operation,  and  on  which  its  after 
success  is  most  dependent,  are — 1,  That  too  much 
skin  be  not  removed ; 2,  That  the  mucous  mem- 
brane be  slit  up  to  the  base  of  the  glans  ; 3,  That 
too  much  of  it  be  not  removed  ; 4,  That  all 
bleeding  vessels  be  tied  with  catgut  ligatures,  which 
must  be  cut  short ; 5,  That  the  mucous  membrane 
be  well  tuiTied  back,  so.  as  to  cover  the  gap  left  by 
the  retracted  skin  ; 6,  That  all  sutures  be  of  catgut,  which  will  be  absorbed, 
and  thus  save  the  pain  of  taking  them  out. 

Farapliiiuosis. — lia. 'paraphimosis  the  prepuce  has  been  forcibly  di’avm  back 
behind  the  glans,  which  becomes  strangled  liy  the  pressure  exercised  by  the 
j»reputial  orifice,  so  that  the  pai’ts  cannot  be  replaced  in  proper  relation  to  one 
another.  This  accident  principally  occurs  in  boys,  or  in  individuals  who  have 
naturally  a tight  prepuce,  and  Avho,  on  uncovering  the  glans,  find  it  difficult 
to  get  this  part  of  the  organ  back.  This  difficulty  is  speedily  and  gi’eatly  in- 
creased by  the  SAvelling  from  congestion  that  is  set  up  in  the  constricted  glans. 

Treatmml. — This  is  sufficiently  simple.  The  Surgeon  should  first  try  to 
reduce  the  swollen  organ.  He  may  often  succeed  in  doing  this  by  seizing  the 
body  of  the  penis  Ixitween  the  index  and  middle  fingers  of  each  hand,  and  then 
endeavouring  to  draAV  the  prepuce  forwards,  at  the  same  time  that  he  com- 
presses the  glans  between  the  two  thumbs  and  pushes  it  back  (Fig.  955). 
Shcjuld  reduction  not  be  elfeeted  in  this  way,  the  constricted  and  strangu- 
lating preputial  orifice  must  be  divided.  In  doing  this,  the  Surgeon  will 
observe  that  the  glans  is  sepai-atcd  from  the  body  of  the  penis,  by  a eleep 
and  uaiTOw  sulcus,  which  is  especially  evident  on  the  iqqwr  part  of  the  organ. 
This  sulcus,  which  is  overlapped  on  one  side  by  the  glans,  and  on  the  other 
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Fig.  954. — Sloughing  of  the 
ri’epuce,  and  Protru.sion  ol' 
the  Glans. 
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by  a fold  of  integument — the  swollen  mucous  layer  of  the  prepuce — corresponds 
to  the  inner  margin  of  the  preputial  orifice  ; and  it  is  by  the  division  of  this, 
in  which  the  stricture  is  situated,  that  immediate  relief  will  be  given.  This 
operation  may  readily  be  done  by  drawing  the  glans  forwards,  then  passing 
the  point  of  a narrow-bladed  scalpel  into  the  sulcus  on  the  dorsum  of  the 
penis,  and  making  a perpendicular  incision  about  one  third  of  an  inch  in 
length  through  the  integuments  at  the  bottom  of  the  gi’oove  directly  across  it 


Fig.  955. — Reductiou  of  Paraphimosis. 


Fig.  95G. — Incision  in  Opera- 
tion for  Paraphimosis. 


(Fig.  956).  In  consequence  of  the  great  stretching  of  the  parts,  the  incision 
will  immediately  gape  widely  ; so  that,  instead  of  being  longitudinal,  it  will 
appear  to  be  transverse  ; and  then  reduction  of  the  glans  may  readily  be 
effected. 

Balanitis. — Inflammation  of  the  prepuce  commonly  occurs  as  the  result 
of  local  irritation  from  want  of  cleanliness,  not  uirfrequently  set  up  by  a 
gonorrhoea.  When  confined  to  the  prepuce,  and  constituting  'balanitis,  that 
structure  is  much  swollen,  infiltrated,  and  reddened,  and,  while  the  inflamma- 
tion lasts,  continues  in  a state  of  phimosis.  When  the  mucous  membrane  of 
the  glans  is  affected  as  well,  constituting  Posthitis,  there  is  a good  deal  of 
irritation  and  smarting,  together  with  muco-purulent  discharge. 

Treatment. — The  disease  requires  to  be  treated  on  ordinary  principles. 
The  continued  application  of  lead  lotion,  with  the  internal  administration  of 
salines,  wiU  generally  remove  it ; but  in  many  instances  the  most  effectual 
plan  will  be  found  to  consist  in  rapidly  sweeping  the  inflamed  surfaces  with  a 
stick  of  nitrate  of  silver  passed  down  between  them  on  one  side  of  the  fi’mnum, 
and  carried  round  to  the  opposite  side.  If  the  patient  is  liable  to  repeated 
attacks,  circumcision  should  be  performed. 

Herpes  of  the  Glans  and  Prepuce  is  characterized  by  the  formation 
of  small  vesicles  or  excoriated  points  upon  the  mucous  membrane  of  this 
region,  attended  by  much  smarting  and  itching,  and  occun’ing  chiefly  in  persons 
of  a gouty  habit  of  body,  ivith  an  imtable  mucous  membrane. 

Treatment. — This  slight  affection  is  often  veiy  rebellious  to  treatment.  In 
many  instances,  local  means  alone  will  not  suffice  ; for,  though  relief  may  l)e 
obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by  using  slightly 
astringent  and  cooling  lotions,  yet  no  permanent  benefit  will  be  derived  unless 
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constitutional  treatment  be  adopted,  modified  according  to  the  circumstances 
of  the  case. 

H3rperfcropliy  of  the  Prepuce  not  unfrequcntly  occiu’S  as  the  result  of 
chronic  irritation  or  disease  ; it  is  usually  of  limited  extent,  and  requires  no 
special  interference  on  the  part  of  the  Surgeon  ; but  in  some  instances  it 
may  become  so  extensive  as  to  require  operative  interference.  The  h}q)er- 
trophy  is  due  to  solid  oedema  of  the  areolar  tissue  of  the  prepuce  and  of 
the  sub-integumental  structures  of  the  body  of  the  penis,  the  organ  being  very 
greatly  enlarged  and  becoming  club-shaped.  In  these  cases  circumcision, 
with  the  excision  of  a V-shaped  piece  from  the  dorsum  of  the  penis,  Avill 
usually  be  found  to  leave  a good  and  satisfactory  result.  But  a greater  magni- 
tude than  this  may  be  attained.  Thus  Yidal  has  related  and  figm-ed  a case 
that  had  attained  such  an  enormous  size,  that  the 
organ  reiiched  to  below  the  knees,  and  was  as  large 
as  a thigh.  This  monstrous  growth  was  success- 
fully excised. 

Warts  on  the  penis  have  already  been  desciibed. 

They  may  attain  a very  large  size,  as  in  Fig.  957, 
and  are  best  treated  by  being  snipped  off  with 
curved  scissors. 

Homy  Excrescences  have  been  observed  to 
spring  from  the  glans  penis.  The  most  remarkable 
case  of  this  kind  on  record  is  one  by  Jewett  of 
Connecticut.  It  was  that  of  a young  man,  in 
whom,  after  operation  for  congenital  phimosis  and 
the  removal  of  warts,  a horn  grew  from  the  left 
side  of  the  glans  penis,  and  attained  a size  of  three 
and  a half  inches  in  length  by  three-fourths  of  an 
inch  in  diameter  at  the  base.  It  could  be  handled 

and  cut  without  pain,  and  the  patient  “ was  accustomed  to  amuse  the  inmates 
of  the  ward  by  lighting  the  end  of  the  horn  and  allowing  it  to  burn.”  It  Avas 
excised,  and  did  not  return. 

Persistent  Priapism,  lasting  for  many  days,  is  occasionally  met  Avith,  as 
the  result  in  most  cases  of  excessive  venery,  and  more  especially  of  violent 
coitus  during  intoxication.  The  erection  of  the  penis  is  not  accompanied  by 
any  sexual  desire,  but  is  attended  Avith  great  pain,  a sense  of  Aveight  about  the 
periuseura,  much  anxiety,  and  constitutional  disturbance.  The  organ  is 
singidarly  hard  and  unyielding.  The  pathology  of  this  condition  is  obscure. 
By  some  it  has  been  considered  as  the  result  of  extravasation  of  blood  into  the 
corpora  cavernosa ; by  others,  as  dependent  on  sympathetic  or  reflex  nervous 
irritation.  The  effect  of  treatment  Avould  lead  to  the  inference  that  the 
latter  vieAV  Avas  correct.  Incisions  into  the  corpora  cavernosa  to  let  out  the 
blood  supposed  to  lx;  extravasated  have  been  productive  of  no  good  result, 
AV'hilst  the  erection  has  rapidly  subsided  under  full  doses  of  the  bromide  of 
potassium. 

Gangrene  of  the  Penis. — Sloughing  of  the  integuments  of  the  penis,  to 
a greater  or  lesser  extent,  not  unfrequeiitly  occurs  in  pei-sons  of  broken  constitu- 
tion as  the  result  of  inflammatory  phimosis,  simple  or  gonorrheal  (Fig.  954) ; 
or  in  consequence  of  the  invasion  of  syphilitic  phagedtena,  and  indeed  the 
glans  and  body  of  the  organ  may  often  be  extensively  destroyed  by  the  latter 


Fig.  957.— Warts  on  the  Glans  and 
inner  sm-face  of  Prepuce,  which 
is  slit  up. 
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cause.  These  various  forms  of  the  disease  liave  ))cen  descriljod  in  different; 
parts  of  this  work. 

Tlie  true  idiojpcithic  (jangrenc  of  tlie  penis  is,  howeA'cr,  a very  i-ai'c  disease ; 
and  Deniarquay,  who  has  specially  directed  attention  to  it,  finds  hut  few 
instances  of  it  in  the  records  of  surgery.  It  has  chiefly  been  met  with  in 
people  of  advanced  age  or  of  broken  constitution,  who,  whilst  suffering  fi’om 
some  local  affection  of  the  organ,  have  been  attacked  by  acute  febrile  disease, 
such  as  typhoid  or  small-pox,  or  have  become  the  subjects  of  pya3inia.  In 
some  cases  it  is  probably  embolic.  The  disease,  when  affecting  tlie  body  of 
the  penis,  is  often  fatal — possibly  by  hmmoiThage  on  the  separation  of  the 
slough.  When  the  gians  only  is  attacked,  the  prospect  is  better.  But  in 
either  case — especially  in  the  former — mutilation  of  the  organ  to  a serious 
extent  will  result. 

The  Treatment  of  gangrene  of  the  penis  presents  nothing  special,  with 
the  exception  of  restraining  haemorrhage  by  means  of  the  actual  cautery,  and 
preventing  or  repairing  loss  of  substance  in  the  urethral  wall,  if  it  be  in  vaded 
by  the  disease  and  involved  in  the  destruction  resulting. 

Fibrous  Tumour  of  the  Penis. — The  penis  may  be  the  seat  of  fibroid 
and  other  tumours.  The  accompanying  drawing  (Tig.  958)  is  an  illustration 
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mour  of  the  Penis,  success- 
fully removed. 


Qjp  one  springing  from  the  fibrous  tissue  of  the  corpora  caverno.'^a  which  I 
removed  some  years  ago  from  the  under  surface  of  the  organ. 

Cancer  of  the  Penis. — The  form  of  cancer  met  with  in  the  penis  is 
Squamous  Epithelioma.  It  usually  springs  from  the  sulcus  behind  the  glaiis 
and  thence  invades  the  neighbouring  portion  of  the  organ.  It  always  com- 
mences in  the  anterior  extremity  of  the  penis,  affecting  the  body  of  the  organ 
only  by  extension  from  the  original  starting  point.  It  appears  in  two  forms, 
cither  as  a flat  tubercle  or  as  a distinctly  papillary  growth.  Wien  it  commences 
as  a tubercle  it  appears  as  a hard  pale  reddish -white  mass  sitmited  on  the 
gians  or  between  the  prepuce  and  the  gians.  lliis  increases  in  size  and 
e.xtends  deeply  into  the  organ.  At  last  a crack  forms  and  allows  a serous 
discharge  to  exude  which  usually  becomes  very  fetid.  Ulcciation  then 
rapidly  takes  place.  Sometimes  the  disease  appears  to  be  very  distinofi} 
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ocalized  ; but  after  its  removal  it  will  usually  be  foimd  to  infiltrate  the  organ 
or  a considerable  distance. 

The  papillary  form  at  first  presents  the  appearance  of  ordinary  warts  (Fig. 
•of)).  It  grows  rapidly,  and  a deep  seated  indurated  base  can  be  felt  beneath  it. 
'Ulceration  soon  sets  in  with  abundant  foul  discharge.  At  first  the  distinction 
n'rom  a simple  growth  is  not  easy  to  make,  but  the  flat  hard  base  infiltrating 
the  glans  will  usually  indicate  its  nature. 

Cancer  of  the  penis  occurring  under  a long  foreskin  soon  leatls  to  such 
eiilargemeut  of  the  glans  that  the  prepuce  cannot  be  drawn  back.  It  then 
causes  a globular  enlargement  over  which  the  skin  of  the  prepuce  is  tightly 
stretched,  and  a foul  serous  discharge  often  tinged  with  blood  escapes  from 
the  ori lice.  Finally  the  distended  foreskin  may  give  way  and  the  fungating 
■cancerous  growth  project  through  an  ulcerating  aperture  in  it.  The  glands 
in  the  groin  are  early  affected. 

Causes. — It  has  been  supposed  and  with  some  show  of  reason,  that  congenital 
; phimosis  predisposes  to  the  affection  ; probably  by  confining  the  secretions, 
and  thus  keeping  up  irritation  of  the  part.  Hey  found  that,  of  12  patients 
' with  this  disease  who  came  under  his  observation,  9 had  congenital  phimosis  ; 

: and  Travers  states  that  Jews,  who  are  circumcised,  are  seldom  subject  to  this 
: afiection.  But  as  they  are  a limited  community  in  this  country,  and  as  the 
‘ disease  is  rare,  we  cannot  draw  any  conclusive  inference  from  this  observa- 
tion. It  is,  however,  very  probable  that  the  papillary  form  of  the  disease 
often  arises  from  the  local  irritation  resulting  from  the  accumulation  of  the 
secretion  under  a long  foreskin.  The  nodular  form  of  the  affection,  however, 
may  occur  frequently  in  individuals  who  have  not  suffered  from  this  source 
of  in-itation  ; of  this  I have  seen  several  instances  at  the  University  College 
Hospital. 

Diagnosis. — Epithelioma  of  the  penis  requires  to  be  diagnosed  from  fungoid 
warts.  This  may  usually  be  done  readily  enough,  by  comparing  the  indicated 
state  of  the  malignant  with  the  soft  and  lax  condition  of  the  non-malignant 
affection.  From  chancrous  induraimi  of  the  glans,  the  history  of  the  case 
and  the  way  in  which  it  is  influenced  by  treatment  will  enable  the  Surgeon  to 
effect  the  diagnosis. 


Treatment. — The  treatment  of  cancer  of  the  penis  will  vary  according  to 
the  nature  and  extent  of  the  malignant  affection.  If  the  growth  is  limited  in 
extent  and  especially  if  it  is  papillary  in  form  the  Surgeon  may,  if  he  see  the 
ease  early,  content  himself  with  dissecting  off  the  affected  patch.  Should  the 
growth  be  more  extensive  and  extend  deeply  into  the  substance  of  the  penis 
the  treatment  must  be  conducted  on  the  principles  that  guide  us  in  the 
management  of  malignant  affections  wherever  situated  ; viz.,  to  remove  the 
diseased  organ  at  as  early  a stage  as  possible,  wliilst  the  affection  is  localized, 
before  the  glands  are  implicated  and  the  constitution  poisoned.  In  the  penis, 
this  may  readily  be  done  by  an  operation  that  is  simple  in  its  execution  and 
nejirly  devoid  of  danger.  In  many  cases  a return  may  take  place,  and  that 
s[)cedily,  either  in  the  part  itself  or  in  the  iieighbouriug  lymphatic  glands  ; 
yet,  even  if  this  occur,  it  is  clearly  the  duty  of  the  Surgeon  to  rid  the  patient 
of  a loathsome  disease,  and  to  put  him  in  a state  of  comparative  comfort  for 
sf)ine  time  ; the  more  so,  ns  there  is  reason  to  believe  that,  in  some  instances, 
the  disease  may  be  entirely  extirpated  from  the  system,  evincing  no  tendency 
to  return.  Indeed,  1 believe  that  amputation  of  the  penis  for  cancer  is  more 
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successful  in  its  results  than  is  the  extirpation  of  malignant  growths  from 
most  other  situations.  In  some  of  Hey’s  cases,  which  continued  under  his 
observation,  there  was  no  recurrence  of  the  disease  for  several  years,  I have 
seen  several  patients  who,  after  a lapse  of  six  or  eight  years,  have  continued 
free  from  a recurrence  of  the  disease  ; and  I have  also  seen  a gentleman  who 
had  his  penis  amputated  for  cancer  more  than  twenty-five  years  ago,  and  in 
whom  no  return  has  taken  place.  The  fact  is,  that  we  see  and  hear  of  those 
cases  in  which  a recurrence  takes  place  ; but  those  patients  who  remain  free 
fr’om  a return  of  the  affection  do  not  divulge  their  infirmity  ; and  it  is 
exceedingly  rare  in  hospital-practice  to  find  a patient  come  back  with  recun-ent 
cancer  in  the  stump  of  the  penis,  which  he  would  certainly  do  if  relapse  took 
place.  In  those  cases  in  which  the  operation  is  not  successful,  it  has  usually 
been  delayed  too  long,  the  disease  having  already  implicated  the  lymphatic 
glands  in  the  groin,  and  thus  contaminated  the  patient’s  constitution. 

Amputation  of  the  Penis  is  best  performed  with  the  knife,  though  the 
dcraseur  may  be  used  if  preferred.  The  operation  should  always  be  performed 
towards  the  root  of  the  organ,  so  as  to  be  well  clear  of  the  disease.  Before 
proceeding  to  operate  means  must  be  taken  to  restrain  undue  hgemorrhage. 
This  is  best  done  by  tying  a narrow  tape . tightly  round  the  root  of  the  penis, 
or  by  encircling  this  part  by  Clover’s  tourniquet  (Fig.  950),  apphed  as  in 
circumcision,  only  nearer  to  the  pubes  and  more  tightly.  The  operation  may 
be  done  in  various  ways,  but  the  following  is  perhaps  as  efficient  as  any.  The 
penis  being  drawn  well  forwards  a circular  incision  is  made  round  it  with  a 
bistoury  dividing  the  skin  only.  The  corpora  cavernosa  are  then  cut  carefully 
through  from  the  dorsal  aspect,  care  being  taken  not  to  wound  the  corpus 
spongiosum.  If  necessary  a full  sized  catheter  may  be  introduced  to  define 
more  clearly  the  limits  of  the  urethra.  The  pai’t  of  the  penis  beyond  the 
section  of  the  corpora  cavernosa  being  drawn  well  forwards  no  difficulty  will 
be  found  in  separating  these  fr’om  the  corpus  spongiosum.  Finally  the  corpus 
spongiosum  is  cut  through  half  to  three-quarters  of  an  inch  nearer  the 
glans  than  the  incision  through  the  corpora-cavernosa.  The  bleeding  is  then 
arrested.  There  are  usually  five  arteries  requiring  ligature  : the  dorsales 
penis,  one  in  each  corpus  cavernosum,  and  one  in  the  septum.  In  securing 
these,  trouble  is  not  unfrequently  experienced  in  consequence  of  the  retraction 
of  the  stump  that  is  left.  The  danger  of  haemorrhage  scarcely  exists  if  the 
tape  or  the  tourniquet  have  been  properly  applied  before  the  operation,  as 
every  artery  should  be  secured  before  the  compression  is  taken  off.  The  pro- 
jecting corpus  spongiosum  and  urethra  are  then  slit  up  with  a pair  of  scissors 
along  the  dorsal  aspect.  It  is  then  spread  out  and  attached  by  catgut-sutures 
to  the  skin  below  and  to  the  corpora  cavernosa  above.  In  this  way  the 
contraction  of  the  urethral  orifice,  which  is  often  a most  serious  source  of 
inconvenience  and  even  of  danger  to  the  patient  after  amputation  of  the 
penis,  may  with  certainty  be  prevented.  Hilton,  who  first  pointed  out  the 
necessity  of  providing  against  this  accident,  recommended  that  the  urethra 
should  be  slit  along  its  under  aspect,  but  if  this  be  done  the  urine  is  directed 
downwards  between  the  legs  during  micturition,  while  if  the  slit  be  made 
towards  the  dorsal  aspect  it  is  often  projected  somewhat  forwards,  and  the 
patient  can  thus  make  water  with  less  inconvenience.  In  performing  the 
operation  care  must  be  taken  that  the  skin  is  not  dragged  too  much  forwards, 
lest  sufficient  covering  be  not  left.  After  the  operation  is  finished  the  cut 
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'Spongy  tissue  should  be  wiped  over  with  a solution  of  chloride  of  zinc  (gr.  40 
do  3j’.)j  and  the  stump  must  be  covered  with  a piece  of  lint  moistened  in 
iboracic  acid  or  some  other  antiseptic.  After  passing  water  the  parts  must  be 
-well  bathed  with  some  antiseptic  solution.  In  this  way  septic  infection,  which 
may  readily  occim  in  so  spongy  and  vascular  an  organ,  may  be  prevented. 

If  the  amputation  be  performed  too  high  up  infiltration  of  urine  may  take 
: place  into  the  scrotum,  and  to  prevent  this,  it  may  be  safer  to  introduce  an 
elastic  catheter  after  the  operation,  and  leave  it  in  for  a few  days. 

When  the  ecraseur  is  used  it  is  better  to  divide  the  skin  and  the  coi*pus 
• spongiosum  with  the  knife,  the  corpora  cavernosa  only  being  cut  through  by 
the  wire.  There  is,  however,  little  if  any  advantage  to  be  gained  by  the  use 
of  this  instrument,  unless  there  is  any  special  reason  for  avoiding  loss  of 
blood,  as  haemorrhage  is  not  usually  a serious  trouble  in  the  operation. 

If  the  glands  in  the  groin  are  distinctly,  but  not  too  greatly,  enlarged,  an 
attempt  should  be  made  to  remove  them  at  the  same  time  as  the  amputation 
of  the  penis  is  performed. 

In  a case  extending  too  far  back  to  allow  the  performance  of  the  ordinary 
operation,  Pearce  Gould  successfully  removed  the  disease  by  dividing  the 
scrotum  and  dissecting  away  the  whole  organ  as  far  back  as  the  crura, 
leaving  an  opening  in  the  perineeum  through  which  the  patient  subsequently 
passed  water. 

If  after  amputation  of  the  penis  much  inconvenience  arises  from  the  mine 
being  passed  downwards  between  the  legs,  it  may  best  be  avoided  by  following 
Ambrose  Park’s  advice  of  adapting  a funnel,  which  may  be  made  of  metal, 
or  ivory,  to  the  pubes  over  the  stump,  and  thus  carrying  the  urine  clear  of  the 
person. 

Other  Tumours  besides  cancer  are  occasionally  met  with  in  the  penis.  I 
have  seen  Cysts  and  Nce^vi  situated  under  the  prepuce  (p.  942,  Vol.  I.) ; and 
Fibrous  Tumour  may  occm'  in  the  corpora  cavernosa.  Such  morbid  gi’owths 
if  small  can  readily  be  removed  without  injury  to  the  rest  of  the  organ ; if 
large,  they  may  require  its  amputation. 

DISEASES  OP  THE  SCEOTUM. 

Inflammatory  (Edema  of  the  scrotum  is  an  erysipelatous  inflammation  of 
this  region,  and  derives  its  chief  peculiarity  from  the  circumstance  of  its  giving 
rise  to  great  effusion  into  and  swelling  of  the  areolar  tissue  of  this  part  and  of 
the  penis,  with  a tendency  to  the  rapid  formation  of  slough  in  it,  by  which  the 
integument  may  likewise  become  aftccted  to  such  an  extent  that  the  testes  and 
cords  speedily  become  denuded.  This  disease  usually  originates  from  some 
local  source  of  irritation,  as  fissures,  cracks,  or  urinary  extravasation  (p.  702, 
Vol.  I.).  There  is  a peculiar  and  specific  form  of  “ inflammatory  oedema  ” of 
the  scrotum  and  penis,  which  is  apt  to  occur  as  a sequence  of  small-pox  and 
scarlet  fever.  In  this  form  of  the  disease  rapid  and  extensive  infiltration  of 
the  parts  occui-s,  ivith  a tendency  to  speedy  gangrenous  disorganization  of  the 
areolar  tissue  and  skin  covering  the  organs  of  generation. 

Treatment. — This  coiLsists  in  elevating  the  scrotum,  fomenting  it  well,  and 
making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  view  of  relieving  the 
tension  to  which  the  tissue  is  subjected  by  the  effusion  into  its  meshes,  and  thus 
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preventing-  the  liability  to  slough.  Should  this  occur,  the  case  must  be  treated 
on  ordinary  principles,  when  cicatrization  Avill  speedily  ensue,  however  extensive 
the  denudation  of  parts  may  be.  The  constitutional  management  must 
always  be  conducted  in  accordance  with  those  principles  laid  down  in  the  fii-st 
division  of  this  work,  and  with  special  attention  to  the  maintenance  of  the 
patient’s  strength. 

Hypertrophy  of  the  scrotum  seldom  ocem’s  in  this  country,  though  Liston 
once  had  occasion  to  remove  such  a mass,  weighing  44  lbs.  ; but  in  some 
tropical  regions,  prticularly  India  and  China,  it  is  of  frequent  occurrence,  and 
may  go  on  until  it  attain  an  enormous  bulk,  forming  a tumour  nearly  as  large 
as  the  trunk,  and  perhaps  weighing  70  or  80  lbs.,  or  even,  as  in  one  f-ase 


recorded  by  Larrey,  200  lbs.  These  enormous  growths  are  of  simple  character, 
and  constitute  the  disease  termed  Elephantiasis  Ardbum  of  the  scrotum.(^eQ 
Vol.  I.,  p.  980).  Fig.  960  rejDresents  a tumour  of  this  kind,  weighing  40  lbs., 
which  was  successfully  removed  by  Rogers  of  the  ]\Iamitius.  It  is  taken  from 
a photogi-aph  of  the  case,  kindly  sent  to  me  by  that  gentleman. 

Treatment. — Tumours  of  this  kind  necessarily  require  extirpation.  In 
performing  this  operation,  two  points  imperatively  demand  attention.  The 
first  is  the  avoidance  of  haemorrhage,  which  in  so  vascular  a region  might 
easily  be  fatal.  The  other  is  the  preservation  of  the  penis  and  testes. 

The  avoidance  of  haemorrhage  may  be  effected  by  four  methods,  which  may 
be  employed  singly  or  combined.  These  are  1,  by  position,  as  originally 
advocated  by  O’Ferrall  in  1844.  The  patient  lying  on  his  back  and  haA'ing 
the  tumour  raised  above  the  level  of  the  body  for  an  hour  before  the  operation. 
The  tumour  may  at  the  same  time  be  bandaged  so  as  to  compress  its  vessels, 
and  thus  empty  them.  This  method  does  not  prevent  the  proximal  ha3mor- 
rhage. 

1.  This  proximal  haemorrhage  may  be  prevented  by  one  of  the  following 
methods  : — 

1.  The  application  of  the  aortic  compressor. 

2.  Esmarch’s  bandage. 


Fig.  P60. — Elephantiasis  of  the  Scrotinn, 
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‘ •'>.  The  application  of  a screw-compressor  to  the  root  of  the  tuinonr.  The 

I Mrst  and  either  of  the  other  methods  may  lie  conjoined. 

[ Tlie  use  of  the  compressor  is  especially  advocated  by  Dr.  Turner,  a medical 
missionary  at  Samoa,  who  has  had  vast  experience  in  this  operation,  having 
removed  no  fewer  than  138  of  these  tumours.  The  clamp  used  by  Dr.  Turner 
consists  of  two  parallel  bars  of  sufficient  length,  united  by  two  long  upright 
screws  worked  by  nuts.  After  the  turaoiu’  has  been  raised  and  emptied  of  its 
blood,  the  compressor  is  applied  to  the  neck  and  screwed  down  tight  when  the 
operation  is  proceeded  with. 

The  directions  given  by  Dr.  Turner  for  the  safe  performance  of  the  operation 
are  as  follows  : — The  patient  having  been  anassthetized,  the  clamp  applied,  and 
the  tumom-  emptied  of  its  blood  by  pressure,  the  clamp  must  be  screwed  home. 
The  tumoiu*,  if  small,  may  then  be  raised  by  the  hands  ; if  large,  two  large 
hooks  should  be  passed  deeply  into  the  leathery  skin  at  the  bottom,  and  being- 
attached  to  a block  and  tackle  fixed  to  the  ceiling,  the  whole  mass  must  be 
raised  so  that  its  posterior  part  is  brought  into  view.  A couple  of  skin- 
ttaps  about  1^  inch  long  are  then  made  here  at  its  neck.  The  tiunour  is  then 
lowered  and  allowed  to  fall  forward.  Two  or  three  skin-flaps  are  now  to  be  made 
from  the  front  and  sides  of  the  tumour,  the  front  flap  being  intended  to  cover 
in  the  penis  when  dissected  out  ; one  should  be  of  sufficient  size  for  this  purpose, 
'fhe  lateral  flaps  are  intended  to  cover  in  the  testes.  The  penis  must  next 
be  sought  for.  In  small  tumours  -where  it  lies  superficially,  it  is  easily  found. 
In  larger  ones  where  deeply  buried,  it  is  best  reached  by  slitting  up  the  aperture 
through  which  the  urine  escapes,  going  in  search  of  the  glans  penis,  and 
then  dissecting  out  the  organ,  which  shoidd  be  held  up  against  the  abdomen. 
The  testes  are  now  to  be  sought  for  by  cutting  diagonally,  and  with  finger  and 
knife  they  must  be  cleared  and  the  cords  followed  up.  By  a few  strokes  of 
the  knife  this  mass  is  now  removed.  A large  number  of  vessels — from  30  to 
10 — may  require  ligature  in  the  stumj) ; they  are  tied  as  the  clamp  is  gradually 
loosened.  The  skin-flaps  are  then  brought  together  over  the  penis  and  testis, 
and  the  wound  treated  on  ordinary  principles.  Some  Surgeons  object  to  the 
formation  of  skin-flaps  with  the  view  of  covering  in  the  penis  and  testis, 
as  tending  to  favour  recurrence  of  the  disease.  But  as  Dr.  Turner  very  truly 
remarks,  the  skin  On  the  neck  of  the  tumour  is  generally  healthy,  being  merely 
dragged  down  from  the  parts  above  the  scrotum. 

Epithelioma  occasionally  affects  the  scrotum;  and,  as  it  occurs  principally 
in  chiiniicy-sweepei-8,  it  has  been  appro] triately  enough  termed  Chimney- 
Mucepf^r'n  Cancer.  This  affection  appears  to  arise  from  the  irritation  of  the 
soot  lodging  in  the  folds  of  the  scrotum  (Vide  Yol.  I.,  p.  1013).  It  com- 
monly  commences  as  a tubci-clc  or  wart,  which  after  a time  cracks  or 
ulcerates,  presenting  the  ordinary  characters  of  a caucerous  ulceration.  It 
rapidly  spreads,  involving  at  last  the  greater  part  of  the  scrotum,  and  pei’haps 
invading  the  testis.  After  a time,  the  inguinal  and  pelvic  glands  will  1h‘ 
affected  : and  the  patient,  if  de])rived  of  his  covering  of  soot,  will  be  found  to 
he  cachectic-looking. 

The  Trmhnrnt  consists  in  excising  widely  the  diseased  ])ortiou  of  the 
scrotum,  pi-(^vidcd  the  inguinal  glands  be  not  involved,  or  the  patient’s  consti- 
tution poisoned.  The  disease  huvs  a great  tendency  to  return,  and  it  is  seldom 
that  tJic  jiatient  long  escapes  with  life  when  once  he  has  been  affected  by  it. 
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CHAPTER  LXXIV. 

DISEASES  OF  THE  TESTIS  AND  COED. 


MALPOSITION  OF  THE  TESTIS. 

The  testes  are,  in  the  foetus,  lumbar  organs  lying  below  the  kidneys,  and  in 
the  normal  condition  descend  into  the  scrotum  a short  time  before  birtli. 
From  some  arrest  of  development,  this  descent  may  be  retarded  on  one  or  both 
sides  ; and  in  other  instances  it  is  never  completed.  An  undescended  testis 
may  continue  to  lie  within  the  cavity  of  the  abdomen  ; or  it  may  find  its  way 
into  the  internal  ring ; or  may  become  engaged  in  the  inguinal  canal,  lying 
above  the  external  abdominal  ring,  or  it  may  project  just  beyond  this,  not 
passing  into  the  scrotum.  In  these  several  situations  it  may  remain  quiescent ; 
but  it  may  become  the  seat  of  inflammation  or  of  new  growths,  simple  or 
malignant.  It  may  also,  when  undescended,  as  has  been  stated  at  p.  813, 
Yol,  II.,  become  complicated  with  or  mistaken  for  a hernia,  and  may 
present  many  diagnostic  difiiculties.  Inflammation  of  the  testis  retained  in  the 
canal  will  be  considered  at  p.  1 1 5 1 . When  an  undescended  testis  becomes  painful 
or  the  seat  of  structm-al  disease,  it  may  require  removal  from  the  canal.  The 
testis  may  be  met  Avith  in  other  abnormal  situations  ; thus  some  time  ago  I 
saw  a case  in  which  one  of  these  organs  was  situated  in  the  periuEeum,  close 
by  the  anus,  ha\flng  apparently  missed  the  scrotum  ; and  cases  have  occurred 
in  which  they  have  been  met  with  in  the  interior  of  the  pelvis.  The  organ 
may  sometimes  be  turned  hindside  forwards,  being  retroverted,  so  that  the 
epididymis  is  placed  in  front.  In  a case  of  this  kind  which  I had  an  oppor- 
tunity of  examining  after  death  a few  years  ago,  the  epididymis  and  vas 
deferens  were  considerably  larger  than  natural.  If  a hydrocele  form  in  such 
a case,  it  will  be  seated  behind  the  testis. 

There  is  a very  important  question  connected  with  malposition  of  the 
testis,  viz.  Is  the  organ  when  undescended  prolific  ? There  is  reason  to 
believe  that  it  is  not.  Such  testes  are  small,  hard,  and  granular  in  structure  ; 
and,  when  they  are  examined  under  the  microscope,  spermatozoa  are  not 
found  in  them.  When  only  one  testis  is  undescended,  the  other  one,  being 
in  its  proper  position,  carries  on  the  functions  of  the  two  organs  ; but  when 
Ijoth  testes  are  retained  in  the  canal  or  in  the  abdomen,  being  undesceiided. 
the  individual  who  is  the  subject  of  such  malposition  will  most  probably 
be  sterile.  He  may  have  the  usual  erotic  feelings,  full  power  of  erection, 
and  of  emission  of  a spermatic  fluid  ; but  the  secretion  will  probably  have  no 
fecundating  power.  In  the  event  of  it  being  necessary  to  determine  this  point 
with  certainty,  the  examination  of  a di’op  of  this  fluid  under  the  microscope 
will  demonstrate  the  presence  or  not  of  spermatozoa,  and  so  decide  it. 

Treatment. — In  most  cases  a misplaced  testis  calls  for  no  trcatinent.  in 
children,  the  application  of  a horse-shoe  truss  above  it  may  aid  in  its  descent 
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when  it  lies  immediately  outside  the  ring,  hut  its  effect  is  somewhat  doubtful. 
Any  attempt  to  bring  the  testicle  down  into  the  scrotum  would  be  ineffectual, 
for  in  these  cases  it  null  be  found  that,  although  the  vas  deferens  is  usually 
long  and  lax,  the  vessels  are  too  short  to  allow  of  any  further  displacement  ol 
the  gland  downwards.  A testicle  in  the  gi’oiu  may,  however,  be  so  serious  a 
source  of  inconvenience,  as  to  call  for  some  operation  for  its  relief.  This  most 
commonly  arises  when  it  lies  in  the  inguinal  canal.  In  these  cases  the  gland 
may  occasionally  be  forced  into  the  external  ring  and  partly  strangulated, 
causing  intense  pain  till  it  is  reduced.  Under  these  circumstances,  the  ring 
may  be  closed  by  suture,  as  in  the  radical  cure  of  hernia,  or  the  gland  may  be 
removed.  The  latter  is,  perhaps,  the  preferable  operation,  as  being  the  more 
certain. 

'\ATieu  the  testicle  has  missed  the  scrotum  and  passed  into  the  perinmmn,  it 
may  be  a great  source  of  pain  from  the  frequent  injuries  to  which  it  is  exposed 
in  sitting.  As  in  these  cases  the  cord  is  of  sufficient  length,  the  testicle  may 
be  put  into  its  proper  position  without  great  difficulty.  It  must  be  dissected 
out,  and  left  attached  by  the  cord  only.  An  incision  is  then  made  into  the 
scrotum,5  the  testicle  placed  in  its  proper  position,  and  secured  by  a catgut 
stitch.  The  details  of  the  operation  must  necessarily  vary  with  the  abnormal 
position  from  which  the  gland  has  to  be  removed. 


NEUBALGIA  OF  THE  TESTIS. 

A painful  or  iiTitable  condition  of  the  testicle  may  occur  -without  any  actual 
disease  of  the  organ  ; the  pain  being  seated  either  in  the  epididymis,  -which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  stretching  along 
the  cord  to  the  loins  and  groins.  It  is  usually  paroxysmal,  and  is  accompanied 
by  great  tenderness,  and  commonly  by  some  fulness  of  the  organ,  which  feels 
soft  and  flaccid  ; but  it  is  difficult  to  make  a proper  examination,  on  account 
of  the  agony  that  is  induced  by  touching  the  part.  This  disease  occurs  chiefly 
in  young  men  of  a nervous  and  excitable  temperament,  and  is  frequently 
associated  with  great  mental  disquietude  and  despondency,  often  amomiting  to 
a suicidal  tendency.  • 

The  Causps  are  obscime  ; in  many  cases  the  disease  appears  to  be  connected 
with  a neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  may  be  dependent  upon  local  irritation  ; thus  external  piles,  or  the 
prefssure  of  a varicocele,  will  often  give  rise  to  it. 

The  disease  is  usually  of  a very  clu’onic  character.  In  some  instances,  how- 
ever, it  ceases  spontaneously,  after  having  lasted  for  weeks  or  months. 

Treatment. — When  the  neuralgia  is  dependent  upon  constitutional  causes, 
the  treatment  is  extremely  unsatisfactory,  d'he  administration  of  tonics,  such 
as  iron,  zinc,  or  quinine,  the  local  application  of  sedatives,  as  of  atropine 
ointment  or  the  tincture  of  aconite,  may  be  of  service.  In  other  cases,  cold 
bathing  or  douching -will  be  beneficial  ; and,  in  all,  keeping  the  part  supported 
with  a suspensoiy  bandage  will  bo  advaiitageous.  In  the  event  of  there  being 
any  local  in'itation,  that  should  be  removed  ; thus  I have  known  the  disease 
to  cease  after  the  excision  of  external  piles  ; and  when  it  is  comiected  with 
varicocele,  proper  measures  must  be  adopted  for  the  relief  of  that  affection. 

In  extreme  cases,  »Sir  A.  Cooper  recommends  castration;  but  such  a pro- 
ceeding is  altogether  unjustifiable  in  a disease  that  is  either  constitutional,  or 
dependent  on  local  causes  which  are  readily  removable. 
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INFLAMMATION  OF  THE  TESTIS. 

Inflammation  of  the  Testicle,  consideriiio-  the  organ  as  a whole,  may 
be  of  two  distinct  kinds,  varying  as  to  seat  and  as  to  cause.  Thus  it  may  be 
seated  in  the  body  of  the  organ,  constituting  Orchitis ; or  the  epididymis  may 
alone  be  affected,  constituting  Epithdyrmtis.  As  to  cause,  it  may  be  rheumatic, 
traumatic,  or  gonorrhoeal,  or  may  occur  as  a sequela  of  mumps. 

Acute  Inflammation.^ — The  Scat  of  the  inflammation,  at  the  commence- 
ment of  the  disease,  de^Dends  greatly  upon  the  cause,  which  may  be  in  the 
urinary  passages  or  elsewhere.  Irritation  in  any  part  of  the  urethra,  occa- 
sioned by  the  passage  of  instruments,  by  the  lodgment  of  calculi,  or  by 
gonorrhoeal  inflammation,  usually  causes  the  epididymis  to  be  primarily 
affected,  and  the  body  of  the  organ  to  be  inflamed  in  a secondary  manner. 
AYhen,  on  the  other  hand,  the  inflammation  comes  on  from  injuries,  blows, 
strains,  or  other  causes  acting  on  the  testis  as  a Avhole,  the  body  is  usually 
hrst  affected.  To  all  this,  however,  exceptions  ivill  often  occur  ; and  orchitis 
may  supervene  as  the  result  of  gonorrhoea,  or  epididymitis  from  a blow.  The 
orchitis  in  such  cases  is  in  all  probability  a kind  of  constitutional  affection, 
intimately  associated  with  inflammation  of  other  fibrous  tissues,  especially 
with  gonorrhoeal  rheumatism  ; the  inflammation  of  the  epididymis,  arising 
from  gonorrhoea  or  other  irritation  of  the  urinary  passage,  appearing  to  result 
from  direct  extension  of  morbid  process  along  the  vas  deferens. 

Symptoms. — These  necessarily  vary  to  a certain  extent,  not  only  according 
as  the  disease  is  of  an  acute  or  of  a chronic  character,  but  as  it  primarily  affects 
the  body  of  the  testis  or  the  epididymis.  When  it  commences  in  the  latter 
structure,  it  is  the  inferior  globus  that  is  commonly  first  affected,  which  becomes 
swollen,  hard,  and  tender.  The  disease  may  be  confined  throughout  to  this 
part ; but  most  frequently  it  invades  the  whole  of  the  organ,  which  becomes 
uniformly  enlarged  and  somewhat  ovoid  ; it  is  frequently  accompanied  by  a 
good  deal  of  effusion  into  the  tunica  vaginalis,  then  constituting  the  Acute 
Hijdrocele  of  Velpeau.  As  the  inflammation  subsides,  the  different  characters 
presented  by  the  enlargement  of  the  two  constituents  of  the  organ  again 
l)ecome  apparent.  The  swelling  is  therefore  due  partly  to  general  enlarge- 
ment of  the  organ,  but  in  some  cases  to  inflammatory  effusion  into  the 
tunica  vaginalis  ; and  this  exudation  may  either  be  j)urely  serous  or  partly 
coagulable. 

The  pain  is  always  very  severe,  with  much  tenderness  and  a sensation  of 
^veight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin.  It  is 
generally  greatest  when  the  body  of  the  testis  is  affected,  owing  probably  to 
the  enveloping  fibrous  tunic  preventing  the  expansion  of  the  organ.  Hence 
it  is  often  spasmodic  and  paroxysmal,  extending  up  the  course  of  the  cord. 
Tffiere  are  usually  considerable  swelling  and  redness  of  the  scrotum,  with 
turgescence  of  the  scrotal  veins,  and  a congested  state  of  the  cord,  with  sharp 
pyrexia,  nausea,  and  perhaps  occasional  vomiting. 

As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal 
character  and  shape,  the  epididymis  often  continuing  hardened  and  enlarged 
for  a considerable  period.  In  fact,  the  induration  that  forms  in  the  epidi- 
dymis may  be  permanent,  implicating  the  whole  or  a i3ortion  of  its  coii3  olutions. 

Gosselin  has  shown  that  this  induration  of  the  epididymis  following  inflam- 
mation frequently  causes  complete  obstruction  of  the  canal,  and  if  occurring  on 
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both  sides  produces  sterility.  In  19  such  cases  he  found  spermatozoa  absent 
from  tlie  semen,  and  the  patients  consequently  incapable  of  procreation, 
although  the  appearance  of  the  testes  and  of  their  secretion  was  scarcely  altered, 
and  the  virile  powers  of  the  patients  remained  unimpaired.  Curling  also  men- 
tions several  such  cases,  and  points  out  the  necessity  of  continuing  the  treat- 
ment of  epididymitis  until  the  last  trace  of  induration  has  disappeared.  At  a 
later  period,  treatment  is  almost  useless. 

Subacute  Orchitis  usually  comes  on  with  the  same  symptoms,  though  in 
a less  marked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a softer  kind.  When  the  disease  is  chronic,  the  testis 
often  becomes  permanently  enlarged  and  hardened,  assuming  an  oval  shape, 
being  smooth,  heavy,  and  uniformly  .expanded,  with  a sensation  of  Aveight, 
dragging,  and  severe  pain,  and  a good  deal  of  tenderness  on  pressure.  This 
form  of  orchitis  occasionally  occurs  in  old  people. 

Orchitis  may  occur  idiopathically,  Avithout  any  assignable  cause  in  the  Avay 
of  external  injury  or  local  irritation  in  the  urethra  or  prostate.  This  form  of 
the  disease  is  most  common  in  middle-aged  men,  and  more  especially  in  those 
who  are  gouty.  In  fact  the  disease  is  in  all  probability  one  of  the  many  local 
foims  of  gouty  inflammation.  It  is  not  very  acute  but  lingering,  liable  to 
recun-ence,  and  to  be  followed  either  by  hydi’ocele  or  chronic  indurations  of  the 
epididymis. 

Atrophy  of  the  Testis  as  a consequence  of  Inflammation  is  more 
liable  to  follow  the  orchitis  of  mumps  in  young  men  above  the  age  of  puberty 
than  any  other  inflammatory  alfection  of  the  organ.  It  is  remarkable  how 
rapid  and  hoAv  complete  the  wasting  of  the  testis  Avill  be  in  these  cases. 
A few  AA'eeks  after  the  subsidence  of  the  inflammation  the  testis  will  be 
found  to  be  shrimk  away,  so  as  to  form  a small  soft  mass  not  larger  than  a 
filbert. 

Atrophy  of  the  testis  may  sometimes  gradually  ensue  also  as  a result 
of  chronic  epididymitis,  and  the  consequent  induration  of  this  structiuv. 
Strangulation  of  the  Avascular  supply  to  the  testis  occurs,  and  the  AAdiole 
organ  at  last  wastes  so  as  to  leaA^e  nothing  but  a small  hardened  mass  in  the 
scrotum. 

Treatment. — The  treatment  of  Acutely  Inflamed  Testicle,  Avhether  local  or 
constitutional,  is  essentially  antiphlogistic.  The  patient  should  be  kept  in 
bed  Avith  the  testis  raised  on  a small  pilloAv  between  the  thighs,  and  hot  fomen- 
tations diligently  applied.  At  the  same  time  the  swollen  gland  may  be  painted 
Avith  an  ointment  composed  of  equal  parts  of  glycerine  and  belladonna.  This 
treatment  will  usually  be  found  to  give  the  patient  most  relief ; but  if  the 
case  be  seen  A^ery  early,  before  much  sAvelling  has  taken  place,  the  application 
f»f  cold  by  means  of  Leiter’s  tubes  (Vol.  I.,  p.  197)  or  Otis’s  coil  may  some- 
times cut  the  inflammation  short  and  give  immediate  relief.  Local  blood- 
letting is  often  of  great  seiwice  when  there  is  much  pain.  It  is  best  carried 
out  by  puncturing  the  veins  of  the  scrotum — a far  better  method  than  apj)Iying 
leeches,  the  bites  of  Avhicli  are  apt  to  become  irritated.  This  little  operation 
may  be  veiy  effectually  done  by  directing  the  patient  to  stand  uj),  and  (o 
foment  the  scrotum  for  a fcAv  minutes  Avith  a hot  sponge,  so  as  to  distend  the 
veins  ; these  may  then  be  punctured  at  various  points  with  a flue  lancet,  and 
the  parts  well  fomented  afterwards,  so  as  to  encourage  the  flow  of  blood.  In 
this  Avay  six  or  eight  ounces  may  he  taken  in  the  course  of  a few  minute.s  ; 
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when  euon<>-h  has  escaped,  the  further  flow  may  be  arrested  by  layiiifr  tlie 
patient  down  and  elevating  the  part. 

If  there  be  much  effusion  into  the  tunica  vaginalis,  constituting  acute 
hydrocele,  relief  may  be  afforded  by  puncturing  this  sac  with  the  point  of  a 
lancet.  Puncture  of  the  testis  itself,  which  has  been  recommended,  is  a needless 
and  dangerous  proceeding.  I have  known  of  a case  in  which  it  was  followed 
by  abscess  in  the  gland,  ending  in  its  complete  destruction. 

The  Gonstiiutional  Treatment  during  the  acute  stage  consists  in  the  adminis- 
tration of  salines  and  antimony,  with  henbane  in  full  doses,  so  as  to  give  an 
aperient,  a diaphoretic,  and  a sedative  together  ; when  this  begins  to  act,  gi-eat 
relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When  there 
is  merely  swelling  and  hardness  left,  with  but  little  pain  or  tenderness,  the 
testis  may  advantageously  be  strapped  with  adhesive  plaster,  so  as  to  give  good 
support  and  to  promote  absorption  of  plastic  matter.  Fricke  of  Hamburg  has 
strongly  recommended  strapping  in  the  acute  stage  ; but  I cannot  say  that 
I have  ever  seen  any  advantage  derived  from  it  at  this  period  of  the  disease, 
though  I have  many  times  seen  it  tried  ; it  has.  usually  appeared  to  me  to 
increase,  sometimes  very  considerably,  the  pain  in  the  part,  and  the  general 
uneasiness. 

In  Subacute  Orchitis  much  benefit  is  usually  derived  from  a short  coui*se 
of  Dover’s  powder  and  calomel,  with  early  strapping  of  the  testis.  When  the 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  inflam- 
mation, it  may  be  advantageously  strapped  either  with  simple  plaster,  or  with 
one  composed  of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrai’gyi’o 
and  soap-plaster ; mercury  in  small  doses,  more  especially  the  bichloride,  being 
continued  for  some  length  of  time,  until  the  inflammatory  products  are  absorbed 
and  the  hardness  disappears. 

In  Strapping  a Testicle,  the  scrotum  should  be  shaved,  and  then  di’awn 
tightly  upwards  on  the  affected  side.  The  Surgeon  should  next  pass  a long 
strip  of  plaster,  at  least  an  inch  broad,  above  the  enlarged  testicle  and  round 
the  corresponding  side  of  the  scrotum,  so  as  to  isolate  it,  as  it  were.  Another 
strip  is  now  passed  from  behind,  in  a longitudinal  direction,  over  the  lower 
end  of  the  testis,  and  upwards  upon  the  anterior  part  of  the  scrotum  : and 
then,  by  a succession  of  horizontal  and  vertical  strips,  neatly  overlapping  and 
drawn  tightly,  the  organ  is  completely  enveloped  and  compressed.  To  be  of 
any  service,  the  strapping  must  be  tightly  and  evenly  applied  ; but  at  the 
same  time  care  must  be  taken  not  to  strangulate  the  scrotum  by  drawing  down 
the  upper  strips  of  plaster  too  forcibly.  In  a case  of  syphilitic  disease  of  the 
testis,  in  which  I Avas  obliged  to  have  recourse  to  castration,  the  whole  of  the 
side  of  the  scrotum  had  sloughed  away,  leaving  the  testis  exposed  and  fuugat- 
ing,  in  consequence  of  the  tight  strapping  Avhich  had  been  employed  before  the 
case  came  into  my  hands. 

After  the  SAvelling  has  subsided,  the  patient  must  wear  a suspensory  bandage 
for  some  months. 

The  Induration  about  the  Epididymis,  which  usually  remains  after  epididy- 
mitis, must  be  treated  by  prolonged  counter-irritation  with  tincture  of  iodine, 
or  by  the  application  of  the  iodide  of  lead  or  iodine-ointment.  So  long  as  anv 
induration  is  left,  it  is  doubtful  whether  the  secretion  is  able  to  find  its  way 
through  the  thickened  epididymis. 
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Abscess,  us  the  result  of  inflammation  of  the  testis,  is  of  rare  occurrence. 
Sometimes  the  scrotum  inflames  at  one  point,  where  fluctuation  becomes 
apparent,  with  thinned  skin  and  evident  signs  of  suppuration  ; a puncture 
should  here  be  made,  and  the  pus  let  out  as  soon  as  formed.  In  true  abscess 
of  the  testicle  the  pus  forms  under  the  tunica  albuginea,  adhesion  takes  place 
between  the  testis  and  the  scrotum,  the  fibrous  coat  gives  way,  and  the  pus 
gets  vent  externally  through  the  integuments.  Into  the  aperture  that 
necessarily  results  a portion  of  the  secreting  tissue  of  thb  gland  sometimes 
projects,  and,  becoming  inflamed,  forms  a red,  granular,  and  fungous  mass, 
protruding  through  and  overlapping  the  edges  of  the  aperture.  The  treat- 
ment of  this  condition  will  be  considered  when  we  come  to  speak  of  the 
scrofulous  testicle. 

Inflammation  of  the  Testis  in  the  Inguinal  Canal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring  ; giving  rise  to  a train  of  somewhat  puzzling  symptoms  Avhich 
closely  resemble  those  of  strangulated  incomplete  hernia  ; with  which,  how- 
ever, it  must  be  borne  in  mind  that  it  may  be  associated  (p.  813,  Vol,  II.). 
On  examination,  a large  irregular  tnmom-,  in  some  parts  hard,  in  others  soft, 
very  tender  to  the  touch,  and  occasioning  a sickening  sensation  when  pressed, 
will  be  found  in  one  of  the  groins,  in  the  situation  of  the  inguinal  canal. 
There  are  usually  a tendency  to  vomiting  and  some  constipation,  with  colicky 
pains  in  the  abdomen.  On  examining  the  scrotum,  it  will  be  found  that  the 
testis  on  the  affected  side  is  absent ; and,  on  passing  the  finger  into  the 
external  ring,  the  organ  can  be  felt  to  be  lodged  in  the  canal.  In  consequence 
of  the  proximity  of  the  peritoneum  to  the  inflamed  testis,  this  membrane 
occasionally  becomes  involved  in  the  morbid  process  ; and,  as  the  result  of  the 
constriction  of  the  tendinous  and  aponeurotic  tissues  in  the  situation,  slough- 
ing has  occasionally  occurred.  Either  of  these  conditions  may  lead  to  a fatal 
termination. 

The  Treatment  should  be  actively  antiphlogistic.  Leeches  must  be  freely 
applied  over  the  part  j salines  with  antimony  being  at  the  same  time  adminis- 
tered, and  fomentations  diligently  persevered  in. 

Inflaiumatiou  and  Abscess  of  the  Cord. — In  some  cases  the  inflam- 
mation of  the  testis  may  extend,  or  the  disease  may,  from  the  first,  be  limited, 
to  the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a good  deal 
of  pain  and  tenderness  along  it,  and  eventually  abscess,  accompanied  by  the 
usual  signs  of  suppuration.  The  Treatment  of  such  a case  must  be  conducted 
on  ordinaiy  principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orchitis  of  a persistent  character  constitutes  a distinct  disease  of 
the  testis,  so  closely  allied  to  some  forms  of  tumour  of  this  organ  in  its  cha- 
racter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
Sarcoceles  ( p.  11G7). 


HYDBOCELE  AND  H.ffiMATOOEIiE. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed  in  connec- 
tion with  the  testis  or  cord.  IMost  frequently  the  fluid  occupies  the  sac  of  the 
tunica  vaginalis,  constituting  a true  dropsy  of  it ; in  other  instances,  it  appears 
to  lx;  formed  in  distinct  cysts,  situated  either  in  connection  with  the  testis,  or 
up(m  the  cord.  Hence  hydroceles  are  commonly  divided  into  those  that  aflect 
the  Tunica  Vcnjinalis  and  the  Encysted  variety. 
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orchitis  ; tlic  inflammation  of  the  testis  causing  the  effusion  of  a quantity  of 
fluid  into  its  serous  investment  (p.  11-18).  This,  however,  is  not  tlie  kind 
of  hydrocele  tliat  is  commonly  met  with  ; the  fluid  so  poured  out  as  tlie 
result  of  active  inflammation  becoming  absorbed  as  the  parts  recover  tlieii- 
normal  condition.  The  ordinary  hydrocele  occurs  as  a chronic  disease,  with- 
out any  signs  of  inflammation  of  the  testicle,  or,  at  most,  with  but  slight 
tenderness  of  that  organ.  It  is  most  frequently  met  with  in  individuals  about 
the  middle  period  of  life,  commonly  without  any  evident  exciting  cause,  either 
constitutional  or  local.  It  is  very  common  in  men  who  have  lived  long  in 
warm  climates,  and  Sir  J.  Fayrer  considers  it  in  some  cases  to  have  a malarial 
origin. 

In  young  infants,  hydrocele  is  not  unfrequently  seen,  and  in  them  it  may 
affect  two  forms  : either  the  ordinary  one,  similar  to  that  which  occins  in 
adults  in  whom  the  tunica  vaginalis  constitutes  a closed  sac  filled  with  fluid  ; 
or  a less  common  variety,  in  which  the  accumulation  of  fluid  in  the  tunica 
vaginalis  communicates,  by  the  persistence  of  a canal  in  the  funicular  pr(j- 
longation  of  the  peritoneum  investing  the  cord,  with  the  general  cavity  of 
that  membrane.  This  form  of  hydrocele  is  Congenital;  and  the  fluid  in  it 
occupies  the  same  position  that  intestine  does  in  a congenital  hernia.  It  may 


There  is  no  impulse  in  it  when  the  patient 
coughs.  Whatever  its  .original  condition, 
the  tmnour  soon  becomes  oval  or  ]i}Tiforni 
in  shape,  being  narrowed  aboA  e,  rounded  and 


may  have  merely  a semi-elastic  feel.  It  reaches  upAvards  along  the  cord,  towards 
the  external  abdominal  ring,  which,  may  in  some  rare  cases  be  (Fig.  !Hil) 
invaded  by  it,  but  the  cord  is  usually  distinctly  to  be  felt  above  the  up])er 
marain  of  the  tumour.  Most  commonly  the  size  varies  from  that  of  a hen's 


readily  be  recognized  by  the  fluid  being  made 
to  floAV  back  into  the  general  peritoneal  cavity, 
on  raising  or  squeezing  the  tiunour.  But, 
although  this  may  be  considered  to  be  the 
true  congenital  form  of  hydrocele  in  infants, 
the  other  variety  of  the  disease  also  occurs 
in  them  when  but  a few  days  old,  and  very 
possibly  even  at  the  time  of  birth. 


Symptoms. — The  symptoms  of  hydi’ocele 
are  tolerably  evident.  The  disease  begins 
with  a degree  of  swelling  and  weight  about 
the  testis  : the  swelling  may  at  first  be  soft, 
but  after  a while  becomes  hard  and  tense ; 
or  it  may  be  so  from  the  commencement. 


Fig.  901.— Uoulile  liydrocele  con.strieted 
ojjposite  external  abdominal  ring  and  this 
simulating  inguinal  hernia. 


broad  below : it  is  smooth  and  uniformly  tense 
and  hard  ; it  usually  fluctuates  distinctly,  but 
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close  to  the  external  ring,  and  drags  over  the  penis,  causing  that  organ  to  lu* 
buried  in  it,  so  as  to  interfere  with  micturition.  Gibbon  the  historian  had  an 
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^1,  light.  This  may  always  he  detucted  by  the  Surgeon  grasping  the  posterior 
I part  of  the  tumour  with  one  hand,  so  as  to  put  the  integuments  of  the  forepart 
;jj  on  the  stretcli,  then  plaeing  tlie  edge  of  the  other  hand  along  tlie  most  jn’omi- 
nent  part  of  tlie  swelling,  and  having  a lighted  candle  held  close  behind.  On 
i j making  this  examination,  the  tumour  will  appear  translucent  ; if,  however, 
I the  walls  of  the  sac  be  thick,  or  the  fluid  dark,  the  transmission  of  light 
I through  it  may  not  be  perceived  unless  the  examination  be  conducted  in  a 
I darkened  room.  Another  very  simple  and  efficient  method  of  determining  the 
f cranslucency  is  by  putting  the  end  of  a stethoscope  against  the  tumour,  and 
) looking  down  the  tube  against  the  light.  It  must  not  be  forgotten  that  in 
! infants  a hernia  may  be  translucent  on  account  of  the  thinness  of  the  structures 
( at  that  age. 

AVe  have  already  seen  that  the  ordinary  hydrocele  of  the  tunica  vaginalis 
i may  vary  as  to  size  : it  may  also  differ  as  to  shape  ; in  some  cases  being 
I globular,  in  others  constricted  in  the  middle,  or  of  an  hour-glass  shapi- 
' fFig.  J)G1). 

The  quantity  of  liquid  varies  considerably  : there  are  usually  from  six  to 
twelve  or  twenty  ounces,  but  I have  known  a hydrocele  to  contain  more  than 
one  hundred  and  twenty  ounces.  The  fluid  is  generally  clear  and  limpiil. 


Fig.  902. — Hydrocele  of  the  Tunica 
Vaginalie  laid  open. 


Fig.  0015.— .Dissection  of  a Uydrocele, 
.allowing  its  coveriug.s. 


and  of  a straw-colour  ; but  in  very  large  and  old  liydroceles  it  may  become  of 
a dark-brownisii  or  chocolate  hue,  owing  to  the  admixture  of  disintegrated 
blood  ; and  it  will  then  be  found  to  contain  flakes  of  cholcsterine.  The  sac  is 
usually  thin  ; but  in  some  old  cases  it  becomes  thick  and  dense,  lined  by  a 
kind  of  false  membrane,  and  divided  by  sejita  or  bands,  occasionally  to  such 
51U  extent  as  almost  to  separate  it  into  distinct  compartments.  AVhen  the  sac 
is  thick,  and  the  fluid  opaque  and  turbid,  there  nuiy  be  considerable  difficulty 
in  detecting  the  transliicency. 
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The  testis  is  often  somewhat  enlarged,  especially 'about  the  epididymis, 
and  frequently  slightly  tender,  more  paiticularly  in  the  early  stages  of  the 
<‘omplaint.  It  is  almost  invariably  situated  in  the  posterior  j)art  oi‘  the  sae 
(Fig.  0G2),  but  may  sometimes  be  found  towards  its  anterior  part.  AVlien  this 
is  the  case,  the  epididymis  will  be  found  turned  towaixls  the  front,  owing  to 
the  organ  being  retroverted.  If  the  hydrocele  is  of  any  size  and  temse,  the 
testicle  is  lost  in  it.  Its  situation  can  then  be  recognized  by  some  pain 
elicited  by  pressing  on  it,  and  by  the  opacity  of  the  tumour  at  that  point. 

A peculiar  form  of  hydrocele  is  occasionally  met  with  which  extends  through 
the  external  abdominal  ring  forming  a large  tumour  in  the  region  of  the 
inguinal  canal,  between  which  and  the  scrotal  swelling  fluctuation  can  be  felt. 
There  is  in  this  form  a distinct  impulse  on  coughing.  It  occurs  in  those 
cases  in  which  the  processus  vaginalis  testis  has  been  obliterated  only  at  the 
internal  abdominal  ring  remaining  patent  below.  Such  cases  are  very  rare 
and  may  resemble  hernia,  but  they  are  easily  distinguished  by  their  trans- 
hicency,  their  irreducibility,  their  absolute  dulness  on  percussion,  and  their 
distinct  fluctuation. 

The  Covmngs  of  a hydrocele  are  the  same  as  those  of  the  testis.  Besides  the 
integumental  structures,  aponeurotic  prolongations  from  the  intercolumnar  and 
cremasteric  fascise  may  be  traced  over  the  surface  of  the  swelling  (Fig.  963). 

Treatment. — The  treatment  of  hydrocele  is  divided  into  the  Palliative  and 
Curative.  By  t\\Q  palliative  treatment  the  Surgeon  seeks  simply  to  relieve  the 
patient  of  the  annoyance  induced  by  the  bulk  or  weight  of  the  tumour  ; but 
the  curative  has  for  its  object  the  permanent  removal  of  the  disease. 

The  Palliative  Treatment  consists  in  the  use  of  a suspensory  bandage  and 
cooling  lotion,  or  in  tapping  with  a fine  trochar.  These  simple  means,  how- 
ever, will  sometimes  succeed  in  effecting  a radical  cure.  Thus,  in  infants  it 
will  happen  that  the  application  of  ev  aporating  and  discutient  lotions  may 
remove  the  effused  fluid  ; and  indeed  it  is  seldom  that  auy  other  plan  of 
treatment  than  this  is  required  in  young  children.  The  best  lotion  for  the 
purpose  consists  of  one  composed  of  5j  of  chloride  of  ammonium,  gj  of  spirits  of 
wine,  and  3viij  of  water  ; with  this  the  scrotum  should  be  kept  constantly 
wetted  ; and,  if  there  be  a communication  with  the  peritoneum,  a truss  should 
be  kept  applied  over  the  external  ring.  In  adults  it  occasionally  happens  that 
simple  tapping  of  the  tumour  has  effected  a radical  cure.  Some  years  ago,  a 
gentleman  from  Cuba  consulted  me  for  a small  hydrocele  which  had  been 
forming  for  several  months  ; I tapped  it  with  a fine  trochar,  and  drew  off  about 

five  ounces  of  fluid.  This  was  followed  bv  a radical  cure.  This  case  bears  out 

«/ 

a remark  made  by  Brodie,  that  the  few  instances  in  which  he  had  known 
simple  tapping  to  produce  a radical  cure  occurred  in  West  Indians.  I have, 
however,  several  times  seen  hydroceles  disappear  after  having  been  tapped  a 
few  times,  without  any  other  treatment,  in  persons  who  had  never  been  in  hot 
climates.  This  simple  operation  is  not  altogether,  however,  destitute  of  danger  ; 

1 have  known  an  old  man  to  die  from  inflammatory  oedema  of  the  scrotum 
after  having  been  tapped,  and  tetanus  also  has  followed  this  operation. 
After  tapping,  it  usually  happens  that  the  hydrocele  slowly  forms  again, 
attaining  its  former  bulk  at  the  end  of  about  three  months.  Occasionally  it 
will  be  found  that  the  hydrocele  returns  more  and  more  slowly  after  each 
tapping  ; so  that,  by  repeating  this  simple  process  at  intervals  of  three,  then 
six,  then  twelve  months,  the  disease  will  finall}"  disiippoar.  This  kind  of 


TAPPIXa  A HYDROCELE. 
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progi-essive  cure  by  siini)le  tappinu-  I have  several  times  seen,  cliiefly  in  old 
men.  When  a congenital  hydrocele  has  been  tapped,  the  sac  soon  fills  again 
by  drainage  into  it  fi-om  the  peritoneum  ; and,  indeed,  in  such  a case  the  fluid 
•of  an  ascites  has  been  drawn  oft'  by  tapping  the  tunica  vaginalis. 

In  tapping  a hydrocele  a few  precautions  are  necessary,  the  principal  Ixjing 
to  avoid  puncturing  one  of  the  scrotal  veins,  or  injuring  the  testis.  In  the 
majority  of  cases  the  testis  is  situated  at  the  back  of  the  tumour,  and  is  con- 
:scquently  altogether  out  of  the  way  of  the  trochar.  Its  situation  should, 
however,  always  be  determined  before  the  operation.  This  may  usually  be 
done  by  pressing  with  the  finger  firmly  on  dilferent  points  of  the  sac  in 
succession.  The  patient  will  usually  be  able  at  once  to  toll  when  the  testicle 
is  pressed  upon  by  the  peculiar  “testicular  sensation.”  The  seat  of  the  gland 
may  be  ftirther  determined  by  the  want  of  translucency  at  the  spot  at  which 
it  is  situated. 

The  operation  is  then  performed  as  follows  : — 1.  The  trochar  should  be  well 
greased  with  antiseptic  oil.  2.  The  patient  should  bo  made  to  lie  down  or  to 
sit  on  a chair,  lest  he  become  faint.  3.  The  Surgeon,  then  grasping  the 
hydrocele,  di-aws  the  scrotum  back  so  as  to  make  the  coverings  on  the  anterior 
]3art  -of  the  tumour  as  thin  and  smooth  as  possible.  4.  He  then  selects  a spot 
n little  below  the  middle  of  the  tumour  where  no  vein  or  blood  vessel  is  visible, 
and  there  taps  the  hydrocele.  5.  The  trochar  should  not  be  thrust  in  with 


Fig.  064. — Tapping  in  Hydrocele  : «,  Introduction  of  Trochar : h.  Position  of  Cannula. 

•ji  sudden  plunge — this  is  always  painful  to  and  startles  the  ]iatient — bub 
-should  be  steadily  pushed  forwards,  the  tumour  at  the  same  time  being  pressed 
against  its  point.  In  this  way  the  operation  is  almost  painless,  especially  if 
care  is  taken  to  avoid  blood-vessels  and  their  accoinjianying  nerves.  The 
trochar  is  to  be  pushed  in  directly  backwards  (Fig.  9G4,  a),  but  as  soon  as  the 
stylet  is  withdrawn  the  cannula  should  be  inclined  obliquely  upAvards,  so  as  to 
avoid  the  chance  of  pressure  against  the  testis  (Fig.  IKU,  1)).  (».  When  all  the  fluid 
has  escaped,  the  cannula  is  slowly  Avithdrawn,  the  edges  of  the  small  puncture 
pressed  together  and  covered  Avith  a bit  of  plaster,  or  a little  cotton-Avool  and 
•collodion.  A suspensory  bandage  should  l)c  then  put  on,  and  rest  enforced 
for  a feAV  hours.  The  fluid  sometimes  escajies  Avith  a pulsatory  moA'omcnt, 
apparently  communicated  by  the  arteries  of  the  cord.  If  the  testicle  have 
been  found  in  front,  the  hydrocele  should  be  tapped  at  the  side  or  behind. 

Before  using  the  trochar,  it  is  Avell  to  see  that  the  cannula  fits  closely  round 
the  neck  of  the  stylet;  and,  above  all,  that  the  instrument  has  not  become 
rusty  by  having  lieen  carclcasly  put  a.sidc  after  use  on  a jirevious  occasion,  the 
cannula  Avhile  still  Avet  having  been  juit  on  the  trochar. 
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’’I’lie  Curative  Treatment  lias  fur  ifs  olijeefc  tlie  oxoitutioii  of  a sutficient 
(le<'Tee  of  inflaminiitioii  in  tlie  tuiiiua  A'aginalis  to  restore  the  lost  balance 
between  secretion  anti  absorption  ; but  it  is  not  necessaiy  that  the  serous 
caA  ity  should  be  obliterated  l:)y  adhesions  between  its  ojiposite  sides,  though 
these  not  nnfrequcntly  form.  The  means  by  which  the  Surgeon  sets  nj* 
this  inflammation  are  either  throwing  a stimulating  injection  into  that  cavity 
after  tapping  it,  or  the  introduction  of  a small  seton  into  tlie  tunica  vaginalis. 

hichever  plan  is  adopted,  a certain  amount  of  inflammation  ought  to  be  set 
up.  This  is  always  attended  by  consideralile  swelling  of  the  testis,  and  by  the 
ettiision  of  a fresh  quantity  of  fluid  into  the  tunica  Aaiginalis.  As  this  is 
absorbed,  the  part  gradually  resumes  its  nonnal  liulk,  aud  the  disease  will 
probably  not  return. 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  should  be  safe 
and  efficient,  it  is  necessary,  in  the  first  instance,  that  the  disease  should  have 
been  allowed  to  attain  a chronic  condition,  more  particularly  if  the  hydrocele 
have  been  of  rapid  growth.  In  order  to  jirevent  its  attaining  too  large  a size, 
it  will  be  well  to  adopt  palliative  tapping  once  or  twice  before  attempting  the 
radical  cure.  Care  must  be  taken  to  remove  all  inflammation  and  tenderness 
about  the  testis  also,  before  having  recourse  to  this  means  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensue. 
After  the  proper  amount  of  inflammation  has  been  set  up,  it  will  be  well  to 
treat  the  patient  as  if  he  were  suffering  under  an  ordinary  attack  of  orchitis, 
confining  him  to  the  bed  or  couch  for  a few  days  ; indeed,  care  in  the 
after-treatment  is  of  very  considerable  importance  in  securing  a favourable 
result. 

The  treatment  by  Injection  is  that  which  is  commonly  employed.  It 
consists  in  tapping  the  tumour  in  the  usual  way,  and  then  throwmg  a sufficient 
ijuantity  of  stimulating  fluid  into  the  tunica  vaginalis  through  the  cannula,  so 
as  to  excite  a proper  amount  of  inflammation  in  it.  Port-wine,  or  a solution 
of  the  sulphate  of  zinc  of  the  strength  of  5i  to  3xij,  were  formerly  employed, 
but  their  use  has  been  entirelv  abandoned  since  the  introduction  of  iodine  for 
the  purpose. 

Injection  of  Iodine. — The  injection  of  tincture  of  iodine,  originally 
introduced  by  Sir  J.  R.  Martin,  whilst  j^ractising  at  Calcutta,  is  now  always 
preferred  as  a more  certain  and  safer  mode  of  treatment  than  any  other.  Many 
Surgeons  prefer  the  liquor  iodi  to  the  tincture,  believing  it  to  be  more  certain 
in  its  effect.  The  quantity  of  tincture  of  iodine  injected  should  vary  from 
two  drachms  to  half  an  ounce,  according  to  the  size  of  the  tumour.  It  may 
be  iLsed  pure  or  diluted  with  an  equal  quantity  of  water.  After  injection,  the 
Surgeon  should  rub  the  scrotum  gently  OAxr  the  testis,  so  as  to  diffuse  the 
injection  equally  over  the  surface  of  the  sac.  One  half  the  quantity  thrown 
in  slumld  then  be  allowed  to  escape,  the  rannula  removed,  and  the  puncture 
idosed  Avith  a piece  of  plaster.  The  cannula  used  for  this  purpose  should  be 
made  of  platinum  and  not  of  silver,  which  is  ajDt  to  l)ecome  corroded  and 
made  brittle  by  the  action  of  the  iodine.  A good  deal  of  inflammation,  with 
fresh  effusion  into  the  sac,  will  usually  be  set  up,  on  tlie  subsidence  of  wliich 
a c,ure  Avill  be  found  to  have  been  eflected. 

Useful  as  the  iodine-injection  is,  it  sometimes  fails  in  producing  a indical 
cure  of  hydrocele.  This  is  attributable  to  two  causes  : the  first  is,  that  in 
.some  cases  sufficient  inflammation  is  not  set  up  to  induce  tliat  condition  of  the 
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tunica  vaginalis  ^^’hioh  is  necessary  for  a radical  cure.  It  is  well  known  that, 
when  a hydrocele  is  radically  cured  by  injection,  it  is  so,  not  by  any  adhesion 
taking  place  between  the  two  o])posite  snrlaces  of  the  tunica  vaginalis  and  a 
consequent  obliteration  of  its  cavity,  but  by  the  inflammation  that  is  artificially 
induced  exciting  such  a modification  of  this  membrane  as  to  restore  the  balance 
lK?tween  the  secretion  and  absorption  of  the  fluid  by  which  it  is  naturally 
lubricated.  Xow,  in  some  cases,  sufficient  inflammation  is  not  induced  by  the 
introduction  of  the  irritating  fluid  to  restore  the  natural  balance  between  these 
two  functions  of  the  membrane ; and  the  tunica  vaginalis  gradually  fills  again 
after  the  injection,  as  it  Avould  after  the  simple  operation  of  tapping.  It  occa- 
sionally happens  that  the  patient  may  suffer  excruciating  agony  at  the  time 
c>f  the  injection,  from  the  contact  of  the  stimulating  fluid  Avith  the  surface  of 
the  testis,  and  yet  little  or  no  inflammation  may  be  excited.  The  amount  of 
sutfering,  therefore,  at  the  time  of  the  operation  is  by  no  means  proportionate* 
to  the  amount  of  consecutiA’C  inflammation  AAffiich  folloAvs.  Indeed,  the 
rcA’crse  Avould  appear  to  be  the  case  in  many  instances  ; and  I liaA'c  often 
observed  that,  in  those  cases  which  progress  most  steadily  to  a radical  cure, 
there  is  but  a moderate  amount  of  pain  experienced  at  the  time  of  the 
injection. 

There  is  a second  Avay  in  Avhich  injections  Avould  appear  to  fail  ; a consider- 
able amount  of  inflammation  is  excited,  and  effusion  takes  place  into  the  tunica 
vaginalis,  which  in  the  course  of  three  or  four  days  becomes  distended  to,  or 
almost  to,  the  same  size,  that  it  had  previously  to  the  operation  ; but  this 
effused  fluid,  instead  of  being  absorbed  by  the  end  of  the  second  or  third 
Aveek,  remains  unchanged  in  bulk,  or  absolution  goes  on  to  a certain  point,  and 
tlien  seems  to  be  aiTested ; the  tunica  vaginalis  remaining  distended  Avith  a 
i-crtain  quantity  of  fluid. 

A third  Avay  in  AA’hich  the  failure  arises,  is  in  consequence  of  the  Avails  of 
the  sac  being  so  thickened  that  they  cannot  collapse. 

The  proportion  of  cases  in  Avhich  the  iodine-injection  fails  to  bring  about  a 
radical  cure  of  the  hydrocele  is  variously  estimated  by  different  Surgeons. 
Tims  Sir  J.  R.  Martin  states  that  in  India  the  failures  scarcely  amount  to 
1 per  cent.  : A^elpeau -calculates  them  at  per  cent.  I am  not  aivare  that  any 
statistics  of  this  mode  of  treatment  in  this  country  havn  l)cen  collected  ; but 
the  general  opinion  of  Surgeons  Avould  appear  to  be  decidedly  in  its  favour,  as 
being  the  most  successful  as  Avell  as  the  safest  plan  of  treatment  that  has  yet 
l)cen  introduced.  In  this  opinion  I fully  coincide  : yet  it  is  by  no  means 
improbable  that  the  success  of  the  iodine-injection  in  this  country  Avould  prove 
to  be  not  (piite  so  great  as  is  generally  believed.  I haA'e  seen  a considerable 
number  of  cases  of  simple  hydrocele  of  the  tunica  vaginalis,  both  in  hospital 
and  in  priA'atc  ))racticc,  in  AA’hich  a radical  eaire  had  not  been  effected,  although 
recourse  had  been  had  to  the  iodine-in  jec-tion  by  some  of  the  most  careful  and 
skilful  Surgeons  of  the  day,  as  Avell  as  by  myself.  It  is  es])ccially  apt  to  fail  in 
men  advanced  in  years.  In  them  there  is  either  not  sufficient  inflammation 
excited,  or  if  it  Ikj,  the  fluid  that  is  as  a,  conse(juencc  effused  into  the  tunica 
va‘o’nalis  is  not  re-al)Sorbed. 

Seton. — 'I’he  cure  by  the  introduction  ol  a seton,  though  formerly  much 
eiuployed,  is  seldom  ])ractiscd  at  the,  ]>rescnt  day,  chiefly  on  account  of  the 
danger  of  exciting  too  much  inflammation.  It  may,  hoAVCA’cr,  convenicntlv  be 
employed  in  the  true  hydroceles  of  children,  and  in  some  of  those  eases  in 
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which  tlie  injection  fails,  if  practised  in  the  manner  tliat  will  immediately  be 
described.  There  can  be  no  donbt  that,  as  a first  remedy,  iodine-injection  is 
preferable  to  the  seton,  in  the  treatment  of  hydrocele  ; but  when  injection 
has  failed,  and  this  from  no  want  of  care  on  the  part  of  the  Surgeon,  or  of 
attention  to  the  after-treatment  of  the  case,  but  apparently  fi-oin  insufficient 
inflammation  having  been  set  up  in  the  tunica  vaginalis,  the  seton  will,  I think, 
be  found  to  be  the  most  certain  means  of  accomplishing  our  object.  It  is 
true  that  several  objections  may  be  urged  to  the  use  of  the  seton  ; it 
requires  much  watching  and  care,  and  is  occasionally  apt  to  excite  a dangerous 
amount  of  inflammation  in  the  areolar  tissue  of  the  scrotum  ; and  these 
objections  are,  to  my  mind,  sufficiently  valid  to  prevent  our  employing  it  as 
the  ordinary  treatment  for  the  radical  cure  of  hydrocele.  But  it  must  be 
remembered,  that  the  particular  cases  to  which  I am  now  alluding  are  those  in 
which  ordinary  means  have  iwoved  insufficient  to  excite  i3roper  action,  and  in 
which,  consequently,  it  would  appear  as  if  a greater  amount  of  irritation  could 
safely  be  borne.  Indeed,  nothing  is  more  remarkable  than  the  difference  in  the 
intensity  of  the  inflammation  that  is  set  up  in  different  individuals  by  the 
means  that  are  commonly  employed  in  the  treatment  of  hydrocele.-  In 
some  cases  the  most  irritating  injections  may  be  throvTi  into  the  tunica 
vaginalis,  or  a seton  may  be  drawn  through  the  scrotum  and  left  there  for 
days,  not  only  without  giving  rise  to  any  injurious  inflammation,  but 
without  setting  up  sufficient  to  bring  about  a cure  of  the  disease  ; whilst 
in  other  instances  simple  tapping  may  effect  a radical  cure,  or  may  give  rise 
to  such  an  amount  of  irritation  as  to  terminate  in  a fatal  sloughing  of  the 
scrotum. 

The  seton  that  I employ  in  these  cases  is  composed  of  one  or  two  threads  of 
dentist’s  silk.  It  may  be  introduced  by  means  of  a ntevus  needle,  the  fluid  of 
the  hych'ocele  being  allowed  to  drain  away  through  the  punctures  thus  made  ; 
or,  far  better,  by  tapping  the  hydrocele,  and  then  - passing  a needle  about  six 
inches  long,  armed  with  the  seton,  up  the  cannula,  drawing  it  through  the 
upper  part  of  the  scrotum,  and  then  removing  the  cannula,  cutting  off  the 
needle,  and  knotting  the  thread  loosely  (Fig.  DC,  p.  248,  Yol.  I.).  The 
thread  should  not  be  removed  until  the  scrotum  swells  and  becomes  red,  with 
some  tenderness  of  the  testis  and  effusion  into  the  tunica  vaginalis.  Ydien 
these  effects  have  been  produced,  it  may  be  cut  and  withdrawn,  and  the  case 
treated  in  the  same  way  as  when  the  radical  cure  has  been  attempted  by 
iodine  injection  ; viz.,  by  rest  and  antiphlogistic  treatment.  The  length  of 
time  during  which  the  seton  must  be  left  in  before  sufficient,  or  even  any  in- 
flammation is  produced,  varies  very  considerably.  In  most  instances,  the 
proper  amount  of  inflammation  is  excited  in  fi’om  twenty-four  to  thirty  hours  ; 
but  in  other  cases  the  seton  may  be  left  in  for  ten  or  twelve  days,  giving  rise 
to  but  little  inflammation,  although  a radical  cure  may  result. 

The  Antiseptic  Method  has  been  successfully  applied  to  the  treatment  of 
hydrocele  by  Yolkmann,  and  Eeyher  of  Dorpat.  The  sac  is  incised  along  its 
anterior  aspect,  and  the  fluid  evacuated  ; the  tunica  vaginalis  is  then  attaclied 
to  the  skin  by  a few  points  of  suture,  and  the  parts  dressed  autiseptically. 
fl’his  treatment  is  said  to  be  more  certain  and  less  painful  than  that  by  the 
seton.  It  would  be  especially  useful  in  old  ca.ses  with  thickened  walls  in 
which  the  injection  had  failed. 

Acupxinctnre. — Small  hydroceles  in  elderly  men  may  sometimes  be  dis- 


ENC  YSTED  II Y UROCELE. 


1159 


pei*sed  by  simple  acu[)imcture,  in  an  almost  painless  manner.  The  scrotum 
having  been  put  upon  tlie  stretch,  the  hydrocele  is  ])iiuctnred  at  two  or  three 
points  with  a large  darning-needle,  introduced  slowly  by  being  rotated 
between  the  finger  and  thumb.  From  the  punctures  thus  made  the  serum 
slowly  escapes  into  the  cellular  tissue  of  the  scrotum,  whence  in  two  or  three 


days  it  is  absorbed. 

This  mode  of  treatment  will  be  found  also  the  safest  and  most  effectual  in 
the  hydroceles  of  young  children  in  whom  it  would  be  extremely  dangerous  to 
attempt  a cure  by  injection  of  iodine.  It  may  always  be  saiely  employed  if 
the  application  of  the  lotion  before  mentioned  fails  to  cure  the  disease. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the  treat- 
ment of  hydrocele.  In  persons  advanced  in  years,  or  of  feeble  and  unhealthy 
constitution,  the  inflammation  excited  in  the  tunica  vaginalis  by  any  of  the 
means  just  detailed  may  run  on  to  such  an  extent  as  to  give  rise  to  inflamma- 
tory cedema,  and  even  sloughing  of  the  scrotum,  Avith  great  danger  to  life. 
In  these  subjects  it  is  much  safer  and  usually  sufficient  to  temporize  with 
the  hydrocele,  and  only  to  tap  as  occasion  arises  from  the  increasing  size  of 
the  swelling. 


Ex'Cystkd  Hydrocele. — In  this  variety  of  the  disease  the  fluid  does  not 
lie  in  the  tunica  vaginalis,  but  is  contained  in  a cyst  which  projects  from  the 
surface  of  the  epididymis  or  testis,  and  pushes  the  serous  investment  of  the 
gland  before  it. 

These  cysts  are  much  more  frequently  found  connected  with  the  epididymis 
than  with  the  body  of  the  testicle.  Indeed,  Curling  has  pointed  out  the  fact, 
that  small  pedunculated  cysts  about  the  size  of  cmTants,  and  composed  of  a 
fine  serous  membrane,  lined  with  tesselated  epithelium,  are  very  ft-equeutly 
found  beneath  the  visceral  tunica  vaginalis  covering  the  epididymis.  They 
are  delicate  in  structure,  contain  a clear 
limpid  fluid,  and  are  very  liable  to  rupture. 

They  are  met  Avith  at  all  ages  after  that  of 
pul)erty.  According  to  Gosselin,  after  the 
age  of  forty,  they  occurred  in  at  least  tAvo- 
thirds  of  the  testes  examined  to  ascertain 
their  presence.  Such  cysts  as  these  may 
remain  stationary,  of  small  size,  undiscern- 
ible  during  life  they  may  rupture  into 
the  tunica  vaginalis  ; or  they  may  enlarge 
and  become  deA'cloped  into  tumours  of  con- 
siderable magnitude. 

The  fluid  of  these  cysts  possesses  the  re- 
markable characteristic,  discovered  by  Liston, 
of  containing  sjKTmatozoa  (Fig.  Odb).  Though 

spermatozoa  do  not  always  exist  in  this  fluid,  yet  they  are  usually  met  with, 
sometimes  in  small  quantities,  at  others  so  abundantly  as  to  give  it  a turbid 


Fig.  005. — Spennatozoa  from  Eiicysteil 
Hydrocele. 


or  opalescent  appearance.  This  admixture  of  spermatozoa  Avith  the  clear 
fluid  of  the  cyst  is  probably  due,  as  pointed  out  by  Curling,  to  the  accidental 
rupture  of  a seminal  duct  into  an  already  existing  cyst.  Spermatozoa  have 
also,  but  very  rarely,  been  found  in  the  fluid  of  an  ordinary  hydrocele  of  the 
tunica  vaginalis  ; and  then  probably  their  jiresence  Avas  due  to  the  rupture 
of  one  of  these  cysts  into  the  tunica  vaginalis.  Hence  their  presence  in  the 
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fluid  of  liydrocelc  may  in  in<i8t  cases  Ijo  considered  as  cliaract^erisfcic  of  the 
encysted  variety  of  the  disease. 

The  Skjns  of  encysted  hydrocele  differ  in  some  respects  from  those  presented 
by  hydrocele  of  the  tunica  vaginalis. 

The  tumour  is  smaller,  more  irregular  in  shape,  and  does  not  envelop  the 
testis  eomjDletely,  hut  is  situated  behind  and  above  it,  rather  in  connection 
with  the  epididymis. 

The  Diagnosis  from  ordinary  hydrocele  of  the  tunica  vaginalis  may  be  made 
hy  observing  : 1.  That  the  testis  is  below  and  in  front,  and  not  covered  in  bv 
the  encysted  form  of  the  disease  ; 2.  That  the  tmnour  is  more  globular  oV 
irregular,  and  less  pyriform  ; 3.  When  tapped,  the  fluid  will  usually  be  found 
to  be  opalescent. 

The  Treatment  consists  in  injecting  the  sac  with  tincture  of  iodine,  or  in 
incising  the  tumour  and  allowing  it  to  granulate  from  the  bottom.  The  in- 
jection by  iodine  is  not  so  frequently  successful  in  this  as  in  the  last  variety 
of  the  disease,  but  deserves  a trial ; if  it  fail,  incision  of  the  tumour  wiU 
always  effect  a cure. 

In  encysted  hydrocele,  the  iodine  injection  should  not  he  so  strong  as  that 
which  is  used  for  injecting  the  tunica  vaginalis.  It  should  be  diluted  with 
two  or  tln-ee  parts  of  water,  as  ft  comes  more  directly  into  relation  with  the 
structure  of  the  testis. 

Hydeocele  of  the  Core. — This  disease  is  characterized  by  the  presence  of 
a round  or  oval  tumour,  situated  on  the  cord,  below  or  within  the  inguinal 
canal.  It  is  smooth,  elastic,  and,  if  of  sufficient  size,  may  show  semi- 
transparency on  examination  by  transmitted  light.  It  can  be  pushed  up  into 
the  alxiomen,  unless  the  testicle  be  drawn  firmly  down  so  as  to  put  the  eord  on 
the  stretch,  when  the  cyst  becomes  fixed.  It  receives  no  impulse  on  coughing, 
and  does  not  alter  in  size  on  being  steadily  compressed.  Occasionally  more 
than  one  cyst  may  be  met  with.  It  a^Dpears  to  be  due,  in  some  cases,  to 
imperfect  closure  at  one  or  more  points  of  the  funicular  portion  of  the  tunica 
vaginalis,  and  to  distension  by  fluid  of  the  unclosed  portions  ; though  it  is 
possible  that  in  other  instances  it  may  arise  as  a distinct  cystic  growth. 
These  tumoiu’s  may  occur  at  all  ages,  but  are  met  with  chiefly  in  the  young, 
and  are  not  unfr'equent  amongst  children. 

The  fluid  of  a hydrocele  of  the  cord  is  lighter  in  colour  than  that  of  one  of 
the  tunica  vaginalis. 

Treatment. — The  obliteration  of  the  cyst  is  best  conducted  hy  passing  a setoii 
through  it,  or  by  making  an  incision  into  it,  treating  it  antisepticall}^  and 
letting  it  granulate  from  the  bottom. 

Diffused  Hydrocet.e  of  the  Spermatic  Cord  consists  in  the  infiltration 
of  the  cord  with  serous  fluid,  contained  in  rather  distinct  spaces,  and  giving 
rise  to  an  oval  or  oblong  irregular  circumscribed  tumour,  extending  below  and 
into  the  inguinal  canal. 

The  Treatment  consists  in  the  apjfiication  of  blisters,  or  of  counter-irritant 
y)lastcrs.  Should  the  disease  prove  very  troublesome,  an  incision  might  he 
made  down  to  and  into  the  swelling,  so  as  to  let  out  the  fluid  and  allow  the 
oyst  to  become  consolidated. 

ILematocele. — By  Hcematocele  is  meant  an  accumulation  of  blood  in  the 
tunica  vaginalis,  distending  that  sac,  and  compressing  the  testis.  It  is  of  two 
kinds.  Traumatic  and  Spontaneous.  ’’I’lie  Traumatic  is  tlie  most  common  form 
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• of  the  disease,  iit^ually  arisiiip;  from  a blow  on  or  a squeeze  of  tlie  testis,  by 
whieh  one  of  the  veins  ramifying  on  the  surface  of  the  gland  is  ruptured,  and 
blood  is  jmured  into  the  tunica  vaginalis.  It  may  arise  also  in  tapping  a 
hydrocele,  from  the  point  of  the  trochar  being  pushed  too  directly  backwards 
and  puncturing  the  testis,  or  wounding  a vessel  in  the  cord.  Eponiaiieous 
HctmatoceU  is  a disease  of  rare  occurrence,  arising  apparently  from  the 
rupture  of  an  enlarged  spermatic  vein  into  the  tunica  vaginalis.  It  attains  a 
larger  size,  and  is  altogether  a more  formidalde  affection,  than  the  traumatic 
liaematocele. 

Characters. — In  whatever  way  occurring,  a lunmatocele  slowly  but  gradually 
increases  in  size  until  it  attains  about  the  magnitude  of  a duck’s  egg,  or  even 
tliat  of  a cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this  ; but  cases 
are  recorded  in  which  the  tumour  has  attained  an  enormous  magnitude.  I 
once  operated  in  a case  in  which  a spontaneous  luematocele  had  existed  for  six 
years  ; it  was  as  large  as  a good-sized  melon,  and  contained,  besides  about  a 
quart  of  dark  thin  blood,  a handful  of  partially'  decolorized  and  tough  fibrine, 
the  gi'eater  portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly 
thickened  tunica  vaginalis  in  filamentary  and  laminated  masses,  with  here  and 
there  nodules  interspersed.  The  whole  <>f  the  interior  of  the  tunica  vaginalis 
closely  resembled  an  aneurismal  sac. 

The  fluid  contained  in  the  hasmatocele,  when  the  disease  is  recent,  consists 
of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years  ; but  at  last 
it  may  decompose  and  set  up  fatal  inflammatory  mischief  ; in  some  rare 
instances  the  tumour  becomes  partly  solidified  by  the  deposit  of  masses  of 
fibrinous  coagulum  lining  the  interior  of  the  tunica  vaginalis,  which  are 
sometimes  decolorized  and  arranged,  as  in  the  case  just  referred  to  and  in  one 
recorded  by  Bowman,  in  a laminated  manner,  like  the  contents  of  an  aneu- 
risinal  S51C.  When  the  hematocele  is  of  old  standing,  changes  take  place  both 
in  the  effused  blood  and  in  the  sac.  The  blood  in  old  hematoceles  becomes 
at  fii-st  dark  and  treacly.  As  chemical  changes  advance  further  it  becomes 
converted  into  a dirty-brownish  fluid,  full  of  shreds  of  partially  decolorized 
fibrine  and  crystals  of  cholesterine.  The  tunica  ^'aginalis  becomes  thickened 
and  indurated,  and  in  exceptional  cases  may  undergo  calcification.  This 
change  I found  in  a patient  whose  disorganized  testis  I removed  for  a 
liaematocele  of  nearly  forty  years’  standing. 

Ei/mptoms. — These  are  generally  sufficiently  obvious.  Tlie  occurrence  of  the 
tumour  subse<|uently  to  a blow,  strain,  or  injury  when  traumatic,  its  gradual 
increase  in  size,  its  somewhat  heavy  but  semi-elastic  or  obscurely  fluctuating 
feel,  and  tlie  absence  of  translucency,  form  the  most  important  signs.  Its 
shape  is  somewhat  uncertain.  When  recent  it  may  have  the  pyriform  shape 
<if  a hydrficelc,  but  an  old  luematocele  is  always  more  or  less  oval  or  rounded 
in  form  and  smooth  on  the  surface,  and  thus  comes  closely  to  resemble  a solid 
tumour.  Bxcejit  in  very  old  cases,  in  which  atrophy  of  the  testicle  from  jires- 
surc  has  occuiTcd,  the  pcculiai-  “ testicular  sensation  ” will  be  perceived  by  the 
patient  if  the  site  of  the  gland  is  pre.ssed  upon. 

DiapnosiH. — llannatoccle  may  be  mistaken  ftr  hydrocele,  hernia,  and  other 
scrota!  swellings.  The  mode  of  distinguishing  it  will  he  described  at  the  end 
of  this  chajiter,  with  the  diagnosis  of  scrotal  tumours  in  general.  It  is  most 
frequently  confounded  with  solid  tumours  of  the  testicle  ; and  upon  this  fact 
is  founded  the  excellent  rule  oY  practice  never  to  remove  a doubtful  tumour  of 
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the  testis  Avithout  first  ascertaining,  Ijy  an  incision  into  its  substance,  that  it 
is  not  a haiinatoccle. 

Treatment. — This  must  vary  with  the  size  and  duration  of  the  tumour. 
When  it  is  small  and  recent,  and  has  fluid  contents,  the  Surgeon  may  try  the- 
effect  of  tapping  it ; it  is  possible  that,  after  the  evacuation  of  the  blood, 
closure  and  obliteration  of  the  tunica  A^aginalis  will  take  place.  This  happened 
in  a case  under  my  care,  in  which,  though  the  disease  had  existed  for  three- 
years,  a comjDlete  cure  followed  the  operation  of  tapping.  Such  simple  treat- 
ment as  this,  however,  cannot  be  depended  upon ; and  it  usually  becomes 
necessary  to  lay  the  sac  open,  treat  the  wound  antiseptically,  and  to  cause  it  to- 
contract  and  to  granulate  from  the  bottom,  Avhen  the  obliteration  of  the  cavity 
of  the  tunica  vaginalis  necessarily  results.  If  the  tumour  Avere  of  very  large 
size,  and  the  tunica  vaginalis  much  thickened,  hardened,  and  parchment-like, 

Avith  adherent  and  laminated  fibrine,  castration 
might  possibly  bo  required.  In  the  instance  tO' 
Avhich  I have  already  referred,  and  which  is  repre- 
sented in  Fig.  Duf),  this  Avas  rendered  necessary  in 
consequence  of  these  conditions,  and  Avas  success- 
fully done. 

Haeniatocele  of  the  Spermatic  Cord  has  been 
obseiwed  by  Pott,  Curling,  Bowman,  and  others  ; it 
is  a rare  disease,  and  usually  occurs  in  the  form  of 
tumour  of  considerable  magnitude,  suddenly  arising 
after  a strain  or  some  violent  exertion,  gmng  rise 
to  rupture  of  a A^aricose  spermatic  vein.  It  com- 
Fig.  966.— Hfematoceie  with  Thick-  meiices  in  the  iiiguinal  canal,  and' thence,  extends 
herent  Fibi-in.  doAviiwards  along  the  course  of  the  cord,  through 

the  abdominal  ring  into  the  scrotum  ; but  it  does 
not  surround  or  implicate  the  testis,  which  can  be  felt  free  and  movable  at  its 
loAvest  j)art.  On  incising  such  a tumour  as  this,  a quantity  of  blood,  partly 
fluid  and  partly  coagulated,  has  been  found,  sometimes  contained  in  a cavity, 
occasioned  by  the  laceration  and  separation  of  the  tissues  of  the  cord  and 
scrotum.  The  most  remarkable  case  of  this  kind  on  record  is  one  related  by 
Bowman,  in  which  the  tumour,  after  existing  for  ten  years,  had  attained  so 
enormous  a size,  that  it  reached  to  the  patella,  and  was  so  heaA'y  as  to  require- 
both  hands  and  a considerable  effort  to  raise  it  from  its  bed.  In  this  case, 
death  appears  to  have  resulted  from  decomposition  of  the  contents  of  the 
tumour. 

iJiagnosis. — In  its  early  stages,  hiumatocele  of  the  cord  would  run  consider- 
able risk  of  being  confounded  AAutli  an  mejvinat  hernia.  The  more  diflused 
character  of  the  SAvelling,  liOAA^eAm’,  its  regular  feel,  its  semi-fluctuating  sen- 
sation, and  the  impossibility  of  reduction,  might  enable  the  diagnosis  to  be 
made  (p.  800,  Vol.  II.).  IlEematocele  of  the  cord  may  ahvays  be  distinguished 
from  an  accumulation  of  Mood  in  the  tunka  vaginalis,  by  the  testicle  not  being- 
implicated  in  the  former  case,  but  surrounded  by  the  fluid  in  the  latter 
instance. 

The  'Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a palliatiA'e 
kind  ; consisting  in  rest,  support  of  the  tumour,  and  the  application  of  CA'apo- 
rating  lotions.  Care  should  be  taken  not  to  incise  it  at  this  period,  lest  the 
loss  of  blood  from  the  ruptured  vein,  after  the  evacuation  of  the  contents  of 
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the  tumour,  become  iiucoiitrollable.  In  one  instance  I have  known  fatal  con- 
)^'Sequences  from  this  cause  to  ensue  in  half  an  hour  after  making  an  incision 
1 1 into  the  tumour  and  turning  out  the  coagula.  When,  however,  the  disease 
.4  has  reached  a chronic  stage,  and  is  no  longer  increasing,  it  may  be  incised  ; 
j and,  its  contents  being  turned  out,  the  cavity  may  be  allowed  to  suppurate  and 
: -gianulate. 

VABICOCEIiE. 


Viu'ix,  or  Enluryement  of  the  Spmnatic  Veins,  is  a disease  that  is  commonly 
met  with  fi’om  the  age  of  puberty  to  about  the  thirtieth  year,  seldom  com- 
mencing later  than  this.  It  usually  occurs  in  feeble  individuals  having  the 
■scrotum  lax  and  pendulous  ; and  in  some  cases  appears  to  have  been  brought 
on  by  venereal  excesses.  The  spermatic  veins,  extending  as  they  do  from 
opposite  the  lumbar  vertebra)  to  the  plexus  pampiniformis,  which  constitutes 
the  base  of  the  pyramidal  tumour  formed  by  a fully  developed  varicocele,, 
are  necessarily  subject  to  considerable  tension  from  the  Aveight  of  so  long 
a column  of  blood  as  that  contained  within  them,  to  which  they  eventually 
yield,  becoming  much  dilated  and  tortuous.  The  left  spermatic  veins  are  far 
more  frequently  affected  than  the  right ; owing  partly  to  their  compression  by 
feculent  accumulations  in  the  sigmoid  flexure  of  the  colon,  and  possibly  in  part 
to  the  obstacle  at  the  mouth,  occasioned  by  their  pouring  their  contents  intO' 
the  left  renal  A'cin,  at  right  angles  to  the  current  of  blood  flowing  through 
that  vessel  into  the  vena  cava.  The  right  spermatic  veins  ai-e  rarely  affected 
and  never,  I believe,  without  those  on  the  left  side  participating  in  the  disease. 
In  the.se  cases  of  double  varicocele,  the  left  is  almost  invariably  the  more 
seriously  affected  ; but  I have  seen  exceptions  to  this  in  one  or  rivo  instances, 
in  Avhich  the  A’eins  on  the  right  side  formed  the  larger  tmnour. 

Symptoms. — The  symptoms  of  varicocele  consist  of  a tumour  of  pyramidal 
shape,  having  a soft  knotted  or  knobbed  feel,  ov/ing  to  the  irregularly  SAVollen 
and  convoluted  condition  of  the  veins,  Arith  its  base  upon  the  testis  and  the  apex 
stretching  up  to  the  external  ring.  The  SAvelling  increases  AAdien  the  patient 
stands  up,  if  he  take  a deep  inspiratiou,  cough,  or  make  any  violent  exertion. 
Its  size  varies  from  slight  fulness  of  the  veins  to  a large  mass,  several  inches, 
in  circumference  at  the  base.  AVhen  the  patient  lies  doAvn,  it  goes  up  to  a 
certain  extent,  Imt  immediatelv  returns  to  its  former  magnitude  Avhen  he 
stands  up.  It  is  attended  by  a sensation  of  AA’eight  and  sometimes  of  pain, 
Avhich  is  occasionally  very  acute,  of  a severe  and  neuralgic  character,  even 
in  the  scrotum,  the  gi’oins,  and  the  loins,  more  particularly  AA'hen  the  tumour 
is  unsupported.  'J’his  pain  is  greatly  increased  on  the  patient  Avalking  or 
riding  ; so  much  so,  that  in  some  cases  he  is  almost  debarred  from  taking 
iiecessaiy  exercise,  and  is  prevented  from  folloAA-ing  any  active  occupation. 
Debility  of  the  generative  organs,  Avith  a tendency  to  seminal  emissions  and 
much  mental  depression,  fre<picntly  accompanies  varicocele.  Atrophy  of  the 
testicle  is  sometimes  found  associated  Avith  varicocele,  and  is  IxjlieA'ed  to  be 
dei)cndcnt  upon  it.  I’hc  rupture  of  a varicocele  may  occur  from  external 
injury,  giving  rise  to  an  enormous  extravasation  of  l)lood  into  the  areolar 
tissue  of  the  scrotum.  Of  this  I'ott  relates  a case.  I have  knoAvn  the 
accident  to  be  jittendcd  Avith  fatal  consequences.  A man  Avho,  to  use  his  oavu 
expression,  “ had  l>een  romping  Avith  his  wife,”  receiA'cd  a bloAV  on  a varicocele, 
when  an  enoimous  extravasation  of  blood  rapidly  formed  in  the  scrotum  and 
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the  cord,  ibr  Avhicli  he  was  admitted  into  tlie  Hospital.  The  tumour  was 
incised,  and,  large  masses  of  coagula  Averc  turned  out.  Tlie  ])atient  sliortly 
after,  in  the  absence  of  assistance,  suddenly  became  faint  and  died  of  venous 
haemorrhage.  The  bleeding  was  found  to  have  proceeded  from  a ruptured 
spermatic  vein. 

Diagnosis. — The  diagnosis  of  Auiricoccle  is  ahA'ays  sufficiently  easy  ; its 
peculiar  convoluted  feel,  its  broad  base  and  narroAV  apex,  the  manner  in  Avhich 
it  goes  up  Avhen  the  patient  lies  down,  and  returns  again  Avhen  he  stands  uji, 
are  sufficient  to  distinguish  it  from  all  other  scrotal  tumours.  From  inguinal 
lierma  the  disease  may  be  distinguished  by  attention  to  the  test  described 
at  p.  810,  Vol.  II. 

Treatment. — The  treatment  of  varicocele  must  be  conducted  Avith  reference 
to  the  severity  of  the  symptoms  occasioned  by  it,  and  to  the  extent  of  the 
disease.  When,  as  is  usually  the  case,  it  gives  rise  to  but  slight  incoiiA’enience, 
palliatiA'e  treatment  is  fully  sufficient ; but  if,  as  occasionally  happens,  the 
disease  be  a source  of  very  intense  suffering,  or  tend  to  the  induction  of 
atrophy  of  the  testis,  or  to  generative  debility,  with  much  mental  disquietude 
or  hypochoudiiasis,  then  the  Surgeon  may  feel  disposed  to  endeavour  to  cure 
the  Amricocele  radically. 

The  Palliative  Treatment  of  varicocele  resolves  itself  into  means  of  various 
hinds,  haAung  for  their  object  the  support  of  the  testis  and  the  diminution  of 
the  length,  and  of  the  consequent  pressure,  of  the  column  of  blood.  This  is 
usually  most  conveniently  done  by  supporting  the  scrotum  in  a well-made 
suspensory  bandage  ; or  pressure  may  be  made  upon  the  part,  as  well  as  support 
given,  by  enclosing  the  testis  in  an  elastic  bag.  In  other  cases,  support  may 
be  afforded  by  draAAung  the  lower  portion  of  the  scrotum  on  the  affected  side 
through  a ring  made  of  soft  metal,  coA^ered  with  leather,  or  better  still,  through 
a small  vulcanized  India-rubber  ring,  so  as  to  shorten  the  cord.  And,  with  the 
same  object,  excision  of  the  lower  portion  of  the  scrotum  has  been  recommended  ; 
so  that,  by  the  contraction  of  the  cicatrix,  the  testis  may  be  pressed  np  against 
the  ring,  and  the  cord  thus  shortened.  This  plan,.  howcA’er,  is  somewhat 
seAnre  ; and  though  it  might  be  attended  by  temporaiy  benefit,  the  advantage 
accruing  is  not  likely  to  be  A'ery  continuous.  The  pressure  of  the  pad  of  a 
truss  on  the  spermatic  cord,  as  it  issues  from  the  external  ring,  AA'ill  break  the 
length  of  the  column  of  blood  in  its  A^eins,  and  might  thus  be  of  service. 
But  many  patients  cannot  bear  the  irksome  pressure  of  the  instrument, 
moreover,  it  must  also  be  remembered  that  it  Avill  at  the  same  time  obstruct 
the  return  of  blood,  and  consequently  in  all  probability  do  as  much  harm  as 
good. 

In  addition  to  these  mechanical  means,  the  part  may  be  braced  by  cold 
douching,  sea-bathing,  and  the  general  strength  improA'^ed  by  the  administra- 
tion of  iron. 

The  Radical  Cure  of  Varicocele  consists  in  tlie  obliteration  of  the 
enlarged  A'cins,  on  the  same  jirinciplo.  that  guides  us  in  the  management  of 
varix  in  other  situations. 

The  circumstances  for  Avhich  ojieration  may  be  and  has  been  practised  in 
this  disease  can  be  arranged  in  the  folloAving  categories. 

1.  AVhen  the  existence  of  a A'aricocele  disqualifies  the  sufferer  from  admission 
into  the  public  services,  there  is,  in  ray  o])inion,  a perfectly  legitimate  reason 
for  operating.  One  of  the  eases  in  whicb  I have  effected  a radical  cure  was 
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operation,  and  tlie  niaii  afterwards  entered  the  ser\’ice. 

2.  In  some  cases,  the  presence  of  a varicocele  of  inordinate  size  causes 
a distressing^  sense  of  weight  and  pain  in  the  loins  and  groins,  and  often 
inability  to  stand  or  walk  for  any  length  of  time.  Here,  when  the  patient 
is  in  continual  discomfort,  or  more  or  less  prevented  from  pursuing  his 
ordinary  avocations — in  fact,  quite  crippled — it  is  perfectly  justifiable  to  resoit 
to  operation. 

o.  Ayiien  atrophy  of  the  testicle  is  a consequence  of  the  pressure  of  the  blood 
in  the  veins,  an  operation  may  be  performed. 

4.  Cases  not  uncommonly  occur  Avhere  the  pressure  of  the  enlarged  veins  on 
the  spermatic  nerves  produces  repeated  attacks  of  spermatorrhoea.  These  cases 
are,  however,  more  frequently  met  with  out  of  hospitals,  than  in  individuals  of 
the  class  who  apply  to  such  institutions  for  relief.  In  fact,  young  men  of  the 
more  highly  educated  classes  are  very  subject  to  varicocele,  especially  those 
who  habitually  lead  a sedentary  and  studious  life,  as,  for  instance,  young 
clerg}mren  and  lawyers.  In  these  persons  a peculiarly  hypochondriacal  state 
is  brought  on  by  the  tendency  of  the  mind  to  dwell  on  the  condition  of  the 
genital  organs,  and  the  patient  is  constantly  fidgeting  about  the  local  and 
tangible  disease  he  observes  in  them. 

The  radical  cure  of  this  condition  may  be  p)roduced  by  excitijig  inflammatory 
thrombosis  of  the  spermatic  veins,  through  an  application  of  the  same  prin- 
ciple which  sets  up  that  process  in  the  veins  of  the  lower  extremity.  There' 
are  several  different  ways  of  doing  this  ; some  are  very  objectionable.  The 
twisted  suture,  as  applied  to  the  veins  of  the  leg,  induces  too  great  irritation 
in  the  scrotum,  and  there  its  introduction  is  often  followed  by  violent  in- 
flammation or  sloughing,  or  by  an  opening  up  of  the  areolar  tissue  of  the 
scrotum  with  oedema,  and  even  purulent  infiltration.  It  is  better,  I think, 
not  to  use  this  method  here  ; indeed  I have  twice,  in  the  practice  of  others, 
seen  it  followed  by  death.  The  plan  I have  adopted  for  some  years  is  that 
suggested  and  practised  by  Yidal  de  Cassis,  and  is  as  follows.  The  vas 
deferens,  readily  distinguished  by  its  round  cord-like  feel,  is  first  separated 


from  the  veins,  and  entrusted  to  an  assistant ; next,  an  iron  pin  bored  with  a 
hole  at  each  end  (Fig.  9(J7),  is  passed  between  the  vas  and  the  veins,  and 
brought  out  attlie  point  of  perforation,  tlie  scrotum  being  first  notched  with  a 


scalpel  ; then  a silver  wire,  threaded  on  a needle  so  constructed  that  the  wire 


Fig.  007. — Iron  Pin  for  Treatmout  of  Varicocdi'. 


Fig.  (108. — Si>lit  Nmlle  tliroaded  witli  Silver  Wire. 


.shall  follow  it  without  catching  (Fig.  9lib),  is  passed  in  at  the  aperture  of  entry 
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of  the  pin,  and  carried  between  the  iiitef^iiment  of  the  scrotum  and  the 
veins,  the  wire  being  brought  out  at  the  second  jmnetnre  (J<’ig.  :)(b)).  Each 
■end  of  the  wire  is  now  passed  through  the  corresponding  hole  of  the  ])iii, 
wliich  is  twisted  round  and  round  repeatedly,  each  turn  causing  the  wire  to  be 
rolled  around  the  pin,  and  so  tightened,  till  the  veins  are  firmly  compressed 
between  the  pin  behind  and  the  loop  of  wire  in  front  (Fig.  !)7o;.  By  this 


Fig.  909.— Vidal’s  Operation  for  Varicocele  : Fig.  970.— Wii-e  twisted  and  Veins  rolled  up 

Needles  and  Wire  applied. 


means  the  scrotum  is  quite  free  and  uncomiDressed,  and  there  is  no  danger  of 
exciting  inflammation  or  oedema.  The  wdre  should  be  tightened  fi’om  day  to 
day,  as  it  causes  ulceration  in  the  veins  until  it  has  completely  cut  through, 
which  results,  usually,  in  about  a week  or  ten  days.  Meanwhile,  there  is 
much  inflammation  around  the  veins  ; this  finally  contracts  and  obliterates 


Fig.  971. — Vidal’s  Operation : Appearance  of  Needle  and  Wire  when  removed. 


their  channels.  This  method  produces  an  effectual  and  permanent  cure 
(Fig-.  971). 

Of  late,  I have  been  in  the  habit  of  employing  a simpler  method.  I separate 
the  vas  deferens  in  the  usual  way,  and  then  make  a small  incision,  about  half 
an  inch  long,  in  the  front  and  back  of  the  scrotum  : afterwards  I pass  a needle 
ai-med  with  silver  wire,  as  before  described,  between  the  vas  and  the  veins, 
bringing  it  out  behind  ; I then  return  the  needle,  but  this  time  carrying 
it  in  front,  between  the  veins  and  the  skin  ; and  thus  the  veins  arc  included 
in  a loop  of  wire,  without  implicating  the  scrotum.  The  loop  is  then  tightly 
twisted  together,  so  as  to  constrict  the  enclosed  vessels.  This  plan  has  a 
similar  effect  to  that  of  the  wire  and  pin  combined  ; by  repeated  tightenings 
the  wire  gradually  effects  a passage  by  ulceration  through  the  veins,  which  arc 
obliterated  by  the  same  process. 

It  has  been  objected  to  this  and  similar  operations,  that  atrophy  of  the 
testis  may  take  place,  from  the  spermatic  artery  being  included  together  with 
the  veins.  Experience  shows  that  there  is  no  risk  of  this.  Even  if  the 
spermatic  arteiy  were  obliterated,  the  artery  of  the  vas  deferens,  the  cremas- 
teric, and  other  branches,  would  enlarge  and  take  its  place.  In  most  cases, 


CIIROXIC  1 N FLAM  MAT  lOXS  OF  THE  TESTJS. 


1 167 


•:>i  however,  it  probably  escapes,  being  held  out  of  the  way  with  the  vas  deferens, 
.)(  blit  observations  on  the  dead  body  show  that  this  is  not  always  the  case. 

' Since  the  introduction  of  the  antiseptic  treatment  of  wounds  the  risk  of 
t pyaemia  following  ligature  of  a vein  is  so  completely  abolished  that  the  opera- 
{ tion  of  exposing  the  enlarged  veins  and  tymg  them  may  be  safely  undertaken, 
j It  is  thus  performed.  X small  incision,  one  inch  in  length,  is  made  over  the 

{■spermatic  cord,  commencing  about  one  inch  below  the  external  abdominal  ring. 
The  skin  and  superficial  fiiscia  are  then  dissected  carefully  through,  until  this 
cord  is  exposed.  An  assistant  then  grasps  the  cord  immediately  above  and 
i below  the  incision,  and  squeezes  it  forwards  till  it  projects  from  the  wound, 

i The  veins  are  then  isolated,  and  a double  ligature  of  carbolized  catgut  or  silk 

i is  passed  under  each  by  means  of  an  aneurism-needle.  The  veins  are  then 

» divided  between  the  ligatures,  which  are  cut  short,  and  dropped  into  the 

t wound.  If  the  incision  is  made  high  enough  up,  two  or  three  veins  at  most 

' will  require  ligature.  The  wound  is  then  closed,  a small  drain  being  laid  in 

: its  lower  angle,  and  an  antiseptic  dressing  is  applied.  It  is  dressed  at  the  end 

of  twenty-four  to  forty-eight  hours,  and  the  drain  removed.  At  the  second 
; dressing,  which  should  be  at  the  end  of  a week,  the  small  wound  will  usually 
■ be  found  to  have  united  by  the  first  intention.  The  operation  has  the  great 
advantage  of  causing  no  pain  during  the  after-treatment,  and  it  is  certainly 
as  safe  as  any  other.  It  has  been  repeatedly  performed  in  University  College 
Hospital  with  the  best  results.  Pearce  Gould  has  also  operated  successfully  on 
a considerable  number  of  cases,  by  dividing  the  veins  with  a galvanic  cautery, 
the  wire  being  passed  round  them  from  a small  puncture  in  the  skin. 


SOLID  ENLARGEMENTS  OP  THE  TESTIS. 

All  tumours  of  the  testicle  were  formerly  classed  together  under  the 
generic  term  of  Sarcocele  ; and  when  they  were  conjoined  with  fluid  accumu- 
lations in  the  tunica  vaginalis,  they  were  termed  Hydro-sarcocele.  The 
term  is  of  little  use  ; but  so  long  as  it  is  understood  that  it  means  no  more 
than  a solid  enlargement  of  the  testicle,  there  is  no  harm  in  using  it.  Solid 
enlargements  of  the  testicle  may  be  di\’ided  into  the  Simiile,  the  SyphilHk, 
the  I'ul&rcular,  and  the  true  Tumours  of  the  Testicle. 

Chronic  Orchitis. — Simple  Sarcocele  is  a chronic  enlargement  of 
the  testis  resulting  from  inflammatory  mischief  in  the  organ,  not  arising 
from  SA^philis  or  deposit  of  tubercle.  It  is,  in  fact,  chronic  orchitis.  Both 
the  epididymis  and  the  body  of  the  gland  are  usually  affected.  The  testicle 
feels  hard,  smooth,  solid,  though  perhaps  slightly  elastic  at  points  : it  is 
ovoid  in  shape,  and  usually  about  as  large  as  a duck’s  egg.  It  is  heavv 
and  but  slightly  painful,  and,  except  in  very  old  cases,  the  peculiar  sensa- 
tion felt  on  squeezing  a testicle  is  present.  The  cord  is  usually  somewhat 
thickened,  and,  as  well  as  the  groin,  is  the  seat  of  pain  of  a dragging  chai-actcr. 
The  tunica  vaginalis  occasionally  contains  serous  fluid  lying  in  front  of  and 
obscuring  the  testis.  The  scrotum  is  always  healthy,  and  usually  one  testicle 
only  is  affected.  Occasionally  sim])le  chronic  inflammation  may  slowly  give 
rise  to  suppuration,  and  one  or  more  abscesses  may  form,  especially  in  strumous 
subjects.  In  thesii  circumstances,  a part  of  the  indurated  testicle  softens  and 
becomes  prominent,  the  skin  becomes  red,  shining  and  thinned,  and  adhesions 
form  between  it  and  the  gland  beneath.  At  last  the  abscess  bursts  and  a 
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fistulous  opcniucr  is  left.  Tliroiioh  this  aperture  a fuii^-iis  (hernia  testis,  or 
henigu  fungus  of  the  testicle)  speedily  i)rotrudes,  Mhich  grows  sometimes 
slowly,  sometimes  rapidly,  perhaps  attaining  a very  coiisidera])le  size  (Fig.  t)72). 
As  the  fungus  increases,  the  organ  appears  to  atro])hy,hut  in  reality  is  pressed 
out  of  the  scrotum  and  merges  into  the  fungus.  This  fungus  is  not  a new 
growth,  but^  is  composed  of  the  tubuli  testis  and  inflammatoi-y  products. 
Tt  is  in  the  form  of  a pale-reddish  yellow  granular  mass.  If  small  and  firm, 
it  may  liecome  a very  chronic  complaint ; but  if  large,  rapidly  growing, 

and  loose-textured,  it  si)cedily  destroys  the  secreting 
structure  of  the  testis,  leaving  Jiothing  but  a thick- 
ened epididymis  and  a contracted  and  shrunken 
tunica  albuginea.  It  is,  however,  surprising  how 
long  the  functions  of  this  organ  will  continue, 
though  its  tissue  is  in  a great  measure  destroyed, 
and  its  structure  traversed  by  suppurating  fistulae. 
In  other  cases  no  fungus  appears  but  a fistulous- 
track  may  be  left,  leading  to  an  impei-fectly 
drained  cav  ity  surrounded  by  indurated  tissue,  and 
this  may  remain  unhealed  for  months  or  even  years. 
Occasionally,  instead  of  bursting  and  gi’cihg  rise  to 
fungus,  the  abscess  may  become  surrounded  by 
dense  fibroid  tissue  and  remain  stationary,  and 
this  dense  wall  has  been  known  to  calcify. 

Simple  chronic  orchitis  can  usually  be  distinctly  attributed  to  a blow, 
squeeze,  or  other  injury  by  which  inflammation  has  been  excited  in  the 


Fig.  972. — Hernia  Testis. 
Benign  Fungus  of  the  Testicle. 


organ. 


Structure. — On  making  a section  of  a testicle  affected  with  simple  cln’onic 
inflammation,  the  tunica  vaginalis  will  be  found  to  be  more  or  less  adherent, 
and  perhaps  separated  from  the  tunica  albuginea  in  parts  by  small  collections 
of  fluid.  The  tunica  albuginea  is  thickened,  often  presenting  on  its  external 
surface  a series  of  firm,  glistening  layers.  The  septa  of  the  testis  are  seen  to 
be  thickened,  rendering  the  whole  organ  hard  and  firm,  and  giving  it  a bluish- 
grey  apjDeai’ance.  In  the  midst  of  this,  soft  opaque  yellow  spots  may  be  seen. 
These  have  been  mistaken  for  tubercle,  but  are  in  reality  masses  of  chronic 
inflammatory  products  that  have  undergone  fatty  degeneration.  The  micro- 
scope shows  that  the  chronic  inflammation  chiefly  affects  the  intertubular 
fibrous  tissue,  but  in  many  cases  this  is  accompanied  by  catarrhal  overgrowth 
of  the  epithelium. 

Prognosis. — Simple  chronic  orchitis  usually  terminates  in  recovery,  but  the 
organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  other  cases  it  may 
undergo  atrophy  as  the  inflammatory  products  hecome  absorbed. 

Treatment. — Strapping  and  the  administration  of  an  alterative  course  of 
|)erchloride  of  mercury  may  be  tried.  If  the  organ  do  not  diminish  in  size  by 
these  means,  or  if  it  be  a source  of  much  inconvenience  to  the  patient,  it 
must  be  removed.  If  accompanied  by  hydi'ocele  the  tunica  vaginalis  must  be 
tapped,  but  on  no  account  should  injection  of  iodine  be  resorted  to.  If 
atweesses  form,  they  must  be  opened.  AVhen  a fungus  has  protruded  through 
one  of  the  fistulous  apertures,  means  must  be  taken  to  repress  or  remove  this, 
lest  it  go  on  to  complete  destruction  of  tlie  testis.  If  it  be  of  small  size,  the 
best  plan  will  be  to  sprinkle  it  with  red  oxide  of  mercury,  and  to  strap  it 
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tiirhtly  down  with  a piece  of  lint  and  strappiii”;.  If  it  be  larger,  it  may  be 
shaved  oft',  and  the  cut  surface  then  dressed  with  the  ointmeut  of  the  red 
^jxide  of  mercury  ; care  being  taken  diu’iug  cicatrization  to  repress  the  granu- 
lations below  the  level  of  the  surrounding  integument  by  strapping  and 
pressure.  Syme  has  recommended  that  the  pressure  should  be  eflected  by 
the  integument  of  the  part ; an  elliptical  incision  being  made  round  the  fungus 
and  the  edges  of  the  opening  in  the  skin  through  Avhich  it  protrudes  pared 
away,  the  scrotal  integuments  are  freely  separated  by  dissection  from  theii’ 
subjacent  connexions,  and  brought  together  over  the  protruding  mass  and 
secured  by  sutures.  This  operation  I have  practised  with  success.  Should  the 
fungus  be  of  very  lai’ge  size,  so  as  to  include  within  itself  the  whole  or  greater 
part  of  the  structure  of  the  testis,  it  may  not  be  possible  to  save  any  of  that 
organ  ; and  in  these  circumstances  it  is  better  to  remove  the  whole  gland  ; if 
left  it  could  never  be  of  any  service,  and  would  continue  slowly  to  suppurate, 
Tubergular  Testicle,  Scrofulous  Testicle,  or  Tubercular  Sar- 
COCELE. — This  disease,  although  occasionally  met  with  in  individuals  appa- 
rently strong  and  healthy,  usually  occurs  in  those  of  a feeble  or  cachectic 
constitution,  most  frequently  in  early  manhood  ; and,  although  commonly 
associated  with  phthisis,  may  occur  without  any  evidence  of  tubercle  in 
other  organs.  It  is  veiy  common  to  find  both  glands 
affected,  but  the  disease  is  usually  more  advanced 
in  one  than  in  the  other.  In  some  cases  it  arises 
apparently  as  a sequence  of  gonoiThoeal  epididy- 
mitis, or  there  may  be  a history  of  some  injury  to 
the  testicle.  The  disease  almost  invariably  com- 
mences in  the  epididymis,  either  at  the  globus 
major  or  minor,  Avhich  becomes  swollen,  indurated, 
and  slightly  tender.  As  it  progresses,  it  spreads 
upwards  along  the  vas  deferens  until  it  may  reach 
the  prostate  and  vesiculm  seminales,  and  forwards 
through  the  corpus  Highmorianmn  into  the  body 
of  the  testis.  In  some  rare  cases,  it  is  said  to 
commence  in  the  body  of  the  gland.  The  progress 
■of  the  disease  is  usually  slow,  but  it  may  go  on 
rapidly  to  almost  complete  destruction  of  the 
testis.  In  a w^ell-marked  case  the  following  con- 
ditions will  be  found.  The  testicle  is  moderately 

enlarged,  but  on  examination  this  enlargement  will  be  found  to  be  chiefly 
in  the  epididymis,  which  can  be  felt  as  an  irregular,  craggy,  nodulated 
mass,  half  suiTounding  the  body  of  the  gland  in  the  form  of  a crescent 
situated  at  its  posterior  asjiect  (Fig.  073).  In  the  hard  mass,  which  often 
considerably  exceeds  the  body  of  the  gland  in  bulk,  spots  of  softening  may  be 
felt.  The  gland  itself  may  seem  soft  and  natural,  or  a nodule  or  two  may  be 
felt  in  its  substance.  'The  affection  is  scarcely  ever  complicated  by  hydrocele, 
and  in  the  e.arlier  stages  the  scrotum  is  unaffected.  The  spermatic  cord 
will  usually  ])resent  no  general  thickening,  but  the  vas  deferens  is  enlarged. 
Instead  of  feeling  like  a piece  of  whipcord  between  the  fingers  it  may  be 
as  large  as  a quill.  If  the  disease  have  extended  to  the  vcsiculaj  seminales, 
these  can  be  felt  enlarged  and  hardened  by  introducing  the  finger  into  the 
rectum.  There  is  little  or  no  pain,  and  on  squeezing  the  gland  the  ordinary 
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Fi".  973.— Tubercular  Testi- 
cle, showing  the  diseased  Epi- 
didymis forming  a crescentic 
muss  partially  siUTOunding 
the  healthy  body. 
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sensations  will  be  perceived  by  the  patient  except  in  a very  advanced  sta^e 
of  the  disease.  As  the  disease  advances,  one  of  the  craggy  nodules  softens,  and 
the  skin  becomes  adherent  over  it.  This  process  is  accompanied  by  more 
acute  inflammation,  usually  causing  marked  increase  of  pain  and  tenderness. 
The  adherent  skin  becomes  red  and  shining,  and  finally  gives  way,  and  the 
tuberculous  abscess  discharges,  leaving  an  unhealthy  cavity  yielding  thin 
pus  mixed  with  soft,  shreddy,  whitish-yellow  sloughs.  In  some  favourable 
cases  the  cavity  may  granulate  and  close  completely,  or  leave  merely  a fistulous 
opening  discharging  small  quantities  of  serous  fluid.  In  most  cases,  how- 
ever, the  process  of  softening  extends,  other  nodules  break  down,  and  a great 
part  of  the  testicle  may  be  destroyed.  If  an  abscess  should  form  in  the  body 
of  the  gland,  a hernia  or  fungus  testis  may  follow,  as  in  simple  chronic 
orchitis.  Occasionally  exuberant  gi’anulations  may  sprout  out  from  the 
region  of  the  epididymis,  closely  resembling  the  true  fungus  testis.  The 
general  health  suifers  greatly,  and  at  a comparatively  early  stage  of  the  case 
tubercular  disease  of  the  lungs  is  almost  certain  to  make  its  appearance.  In 
the  great  majority  of  cases,  the  opposite  testicle  also  becomes  affected.  Death 
usually  results  from  the  disease  of  the  lungs,  but  may  occur  from  acute 
general  tuberculosis  with  tubercular  meningitis.  Occasionally  the  disease 
may  extend  to  the  urinary  tract,  and  terminate  fatally  from  tubercular  disease 
of  the  kidneys. 

In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give  but  little 
trouble,  the  whole  organ,  both  body  and  epididymis,  may  be  found  converted 
into  a uniform  soft  cheesy  mass.  A specimen  of  two  such  testicles,  from  a 
patient  who  died  from  disease  of  the  lungs,  is  in  the  Museum  of  University 
College.  In  cases  of  acute  general  tuberculosis,  grey  granulations  have  been 
found  in  the  testicles. 

Structure. — On  making  a section  fi'om  before  backwards  through  a typical 
specimen  of  tubercular  disease  of  the  testicle,  the  following  conditions  will  be 
found.  The  tunica  vaginalis  may  be  perfectly  healthy,  or  may  be  here  and 
there  adherent  to  the  tunica  albuginea.  The  tunica  albuginea  will  be 
normal  in  appearance,  except  in  the  immediate  neighbourhood  of  a tubercular 
gi’owth,  Avhere  it  will  be  thickened.  That  part  of  the  body  of  the  gland 
nearest  the  surface  may  be  perfectly  healthy  in  appearance  ; there  is  no 
thickening  of  the  septa,  and  the  tubules  can  be  teased  out  under  water  as  in  a 
healthy  testicle.  As  we  approach  the  corpus  Highmorianum,  the  gland 
becomes  studded  with  small  hard  nodules,  not  growing  in  the  septa,  but  in  the 
glandular  substance  of  the  testis.  In  their  earliest  stage  these  are  merely  hard 
semi-transparent  granulations  ; but  they  soon  show  signs  of  undergoing  fatty 
degeneration  in  the  centre,  so  that  the  majority  have  the  appearance  of  small 
bodies  about  the  size  of  a millet-seed,  having  a yellow  opaque  centre,  and  a 
delicate  greyish  semi-transparent  growing  margin.  Still  nearer  the  corpus 
Highmorianum  these  yellow  spots  coalesce,  and  form  a solid  cheesy  substance, 
continuous  with  a still  larger  mass  of  the  same  kind,  which  represents  the 
epididymis,  and  half  surrounds  the  body  of  the  gland  in  the  shape  of  a 
crescent.  In  this  larger  mass  patches  of  softening  are  found  forming  the 
tubercular  abscesses  above  described,  and  these  may  extend  into  the  body  of 
the  gland.  On  making  transverse  sections  of  the  vas  deferens,  its  walls  will 
1x3  seen  to  be  thickened,  and  its  centre  filled  up  with  a yellow  cheesy  material. 
Jf  the  disease  be  further  advanced,  the  whole  gland  may  be  converted  into* 
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Ji  single  cheesy  mass,  iu  which  softening  may  be  taking  place  at  Yarious 
inirts. 

The  exact  nature  of  the  change  that  takes  place  in  the  production  of  the 
condition  above  described,  has  given  rise  to  much  difference  of  opinion  ; some 
authors  maintaining  that  the  primary  change  consists  in  an  overgrowth  of  the 
epithelium  of  the  tubuli  seminiferi  and  epididymis,  which  afterwards  undergoes 
tatty  degeneration  ; and  others  asserting  that  the  primary  growth  takes  place 
l)etweeii  the  tubuli,  and  that  the  changes  in  the  epithelium  are  secondary. 

The  accom|)aiiying  drawing  (Fig.  974)  represents  a section  of  one  of  the 
small  outlying  nodules  iu  the  body  of  the  gland,  as  described  above.  It  will 
be  seen  that  the  change  consists  chiefly  in  an  accumulation  of  small  round 
cells  in  a more  or  less  perfect  reticulate  stroma  between  the  tubules,  sepa- 
rating them  from  each  other.  At  the  same  time  the  Avails  of  the  tubules  have 
undergone  a change,  being  infiltrated  Avith  cells  in  the  same  Avay  as  the  sur- 
rounding parts.  The  tubules  also  are  choked  with  epithelium,  AA’liich  in  some 


Kig.  074. — Tubercular  Testis,  a.  Tubuli  seminiferi : h.  Giant-cells  (40  diam.) 


parts  of  the  same  testicle  Avas  found  to  be  undergoing  fatty  degeneration. 
'ToAvards  the  centre  of  the  nodule  the  intertubidar  groAvth  also  becomes 
caseous.  Scattered  through  the  neAV  groAvth  are  many  large  masses  of  proto- 
plasm containing  many  nuclei,  the  so-called  giant-cells.  It  is  most  probable, 
therefore,  that  the  change  commences  in  the  iMiiphatic  tissue  iu  the  Avails  of 
the  duct  of  the  epididymis  and  betAvecii  the  tubuli  seminiferi,  and  giA’es  rise 
to  secondaiy  proliferation  of  the  epithelium ; both  the  intertubular  groAvth 
and  the  proliferated  epithelium  afterAvards  undergoing  fatty  degeneration, 
and  forming  cheesy  masses. 

Frofjnosis. — The  prognosis  of  tubenmlar  disease  of  the  testis  is  extremely 
bad.  Treatment  is  of  little  if  any  avail,  and  the  patient  almost  invariably 
dies  sooner  or  later  of  disease  of  the  lungs,  IVom  general  acute  tuberculosis,  or 
from  exten.sion  of  the  disease  to  the  bladder,  prostate,  and  even,  in  rare  cases, 
the  kidneys.  Iu  some  cases,  hoAvever,  after  the  abscesses  have  buret,  the 
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cavities  may  heal,  and  tlie  testicle  remain  withered,  hut  free  from  active 
disease. 

Treatment. — The  more  1 sec  of  this  disease  the  more  conA'iiiced  I am  tliat 
the  sooner  the  diseased  organ  is  removed  the  better  will  be  the  patient’s 
chance  of  prolongation  of  life.  The  danger  of  infection  of  the  system  by 
acute  tuberculosis  from  a tubercular  testis  is  so  great  that  when  once  the 
diagnosis  has  been  made  castration  should  not  be  delayed.  In  most  cases 
however  the  operation  is  at  best  calculated  to  give  the  patient  only  temporary 
relief,  as  the  disease  usually  extends  along  the  vas  deferens  befond  the  reach 
of  the  knife,  and  will  continue  to  progress  in  the  vesiculm  seminales  and 
prostate,  unless  the  patient  succumb  early  from  tubercular  disease  of  the  lungs 
or  brain.  Before  undertaking  it,  the  urine  must  be  examined  for  pus,  and 
the  state  of  the  prostate  and  vesiculm  seminales  ascertained  from  the  rectum, 
as  the  operation  would,  of  course,  be  useless  if  the  afiection  of  the  testicle 
were  merely  a part  of  tuberculosis  of  the  whole  genito-urinary  tract,  Should 
the  patient  decline  to  submit  to  the  operation,  or  his  health  be  so  bad  that  its 
performance  is  not  advisable,  the  treatment  must  be  conducted  on  general 
principles ; alteratives,  tonics,  especially  the  iodide  of  iron,  with  cod-liver  oil, 
and  general  hygienic  means  calculated  to  improve  the  health,  must  be  steadily 
persevered  with.  Local  applications  are  of  little  avail.  The  abscesses  must  be 
opened  when  they  form.  The  cavity  should  be  thoroughly  scraped  out  wth  a 
sharp  spoon  and  dressed  with  iodoform.  Under  this  treatment  it  sometimes 
heals  rapidly,  but  the  cure  is  rarely  permanent.  If  fungus  form,  it  is  of  little 
use  to  try  to  treat  it  by  the  methods  before  described,  if  the  body  of  the  testis 
be  deeply  infiltrated  with  tubercle,  no  good  could  result. 

Syphilitic  Orchitis,  Syphilitic  Sarcocble. — Syphilitic  disease  of  the 
testicle  appears  under  two  forms,  a simple  inflammatory  and  a gummatous. 
The  latter  was  formerly  confounded  with  tubercle,  under  the  name,  of 
tuberculo-syphilitic  sarcocele.  The  error  arose  before  the  exact  nature  of 
the  syphilitic  gumma  was  understood.  Syphilitic  orchitis  of  both  forms  may 
occur  either  as  the  result  of  inherited  syphilis  in  infants  or  of  acquired 
syphilis  in  adults.  It  is  usually  one  of  the  later  manifestations  of  the 
disease. 

The  Simple  Inflammatory  Form,  which  has  been  accurately  described  by 
Virchow,  consists  essentially  of  a chronic  inflammatory  overgrowth  of  the 
connective  tissue  between  the  tubuli  seminiferi.  The  disease  may  uniformly 
affect  the  whole  gland  or  be  limited  to  localized  patches.  If  the  whole  gland 
be  affected,  the  organ  slowly  enlarges  to  perhaps  more  than  double  its  natural 
size.  The  enlargement  will  be  found  to  affect  the  body  of  the  gland,  the 
epididymis  undergoing  but  little  if  any  change ; in  fact,  it  may  be  so 
far]  concealed  by  the  thickening  round  it  as  to  be  scarcely  recognizable. 
The  cord  and  vas  deferens  are  unaffected.  The  body  of  the  gland  feels  hard, 
almost  cartilaginous,  and  the  surface  is  smooth  or  perhaps  slightly  irregular. 
There  is’no  pain,  except  a dragging  sensation  in  the  gi’om  due  to  the  increased 
weight  of  the  testicle.  There  is  little  or  no  tenderness,  and  in  the  more 
advanced  stages  the  peculiar  sensation  caused  by  squeezing  a healthy  testicle 
is  absent.  There  is  no  tendency  to  softening  or  to  the  formation  of  abscess. 
The  disease  is  almost  always  accompanied  by  hydrocele,  but  at  the  same  time 
adhesions  may  exist  at  various  parts  between  the  parietal  and  visceral  layers 
of  the  tunica  vaginalis,  dividing  the  fluid  into  two  or  more  portions,  or 
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liiuitinj^  it  to  u small  j)art  of  the  surface  of  the  testicle.  Most  commonly 
only  one  testicle  is  ail'ected,  but  both  may  he  attacked.  In  the  localized  form 
the  induration  is  limited  to  one  or  more  portions  of  the  gland,  the  remainder 
being  soft  and  healthy. 

Structure. — On  making  a section  from  before  backwards,  the  following- 
appearances  are  found.  If  hydrocele  exist,  the  tunica  vaginalis  will  be  opaque 
and  thickened,  and  iwobably  adherent  at  various  points  to  the  surface  of  the 
testicle.  If  no  hydrocele  be  present,  the  tunica  vaginalis  may  he  uniformly 
adlierent.  The  tunica  albuginea  will  always  be  found  greatly  and  iiTegularly 
thickened,  and  from  it  proceed  opaque  white  dense  fibroid  processes  into  the 
substance  of  the  gland.  These  may  in  extreme  cases  be  so  abundant  that  no 
healthy  gland-substance  can  be  seen  between  them  ; in  less  severe  cases, 
patches  of  healthy  tubular  substance  are  found  at  various  parts  of  the  organ. 
A process  of  cicatricial  contraction  taking  place  in  these  fibroid  processes  may 
lead  to  a dimpling  of  the  surface  of  the  organ.  The  microscope  shows  that  the 
change  is  due  to  an  inflammatory  small  round-celled  growth,  which  aftenvards 
undergoes  a development  into  a dense  fibroid  tissue,  situated  in  the  connective 
tissue  between  the  tubuli  seminiferi  (Fig.  976).  The  new  growth  separates 
and  presses  on  the  tubules,  and  may  cause  their  destruction  in  large  areas. 

The  Gummatous  Form  is  an  aggravation  of  that  just  described,  and 
presents  the  same  symptoms,  with  the  addition  of  those  caused  by  the  presence 
of  the  gummata.  These  form  hard  craggy  nodules  on  the  surface  of  the 
gland,  the  irregularities  so  produced  being  much  greater  than  those  arising 
from  simple  fibroid  induration.  The  gummata  have  little  tendency  to  soften, 
and  discharge  externally  ; yet  in  rare  cases  they  may  do  so. 

Structure. — On  making  a section  of  a gland  in  this  condition,  more  or  less  of  the 
fibroid  induration,  above  described,  will  always  be  found  combined  with  thicken- 
ing of  the  tunics  of  the  testicle.  The  gummata  vary  iu  size,  from  a pea  to 


Fig.  975. — SyiiliiUtic  (iiunnmtft  of  tlip  TphUs.  o,  h.  Guiiininta  cut  across  : c.  Section  of 

Globus  minor  : and  d.  Cord. 


a hazel-nut.  They  are  of  an  opaque  yellow  colour,  irregular  shape,  and 
(knse  leathery  hardness.  They  may  be  toleralily  sharply  circumscribed  to  the 
naked  eye,  but  are  usually  surrounded  by  a zone  of  fibrous  induration  of  an 
opaque  white  colour.  'I’he  microscope  shows  around  them  the  same  small- 
celled  growth  above  described,  situated  between  the  tubules.  Nearer  the 
centre  the  tubules  are  found  to  be  pressed  upon  and  destroyed,  and  the  cells 


1174 


DISEASES  OF  THE  TESTIS  AND  COED. 


of  the  new  growth  commence  to  undergo  degeneration  ; until,  in  the  yellow 
jiart  of  the  gumma,  nothing  hut  granulai-  debris  are  to  be  recognized.  The 
giimmata  may  be  distinguished  from  tubercle  by  their  greater  toughness  and 
more  opaque  yellow  colour.  Tubercle  is  rarely  limited  to  the  body  of  the 
testes  ; gummata,  on  the  other  hand,  rarely  affect  the  epididymis. 

Prognosis. — If  the  disease  be  recognized  and  treated  early,  complete  recovery 
may  be  confidently  hoped  for  ; although  relapses  are  of  frequent  occurrence. 
In  the  more  advanced  stages,  the  prognosis  is  not  so  hopeful,  for,  althougli 
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Fig.  976.— SjqAilitic  Testis,  n.  Tabuli  Semiiiiferi : 7).  A pai-t  of  the  round-celled 
growth  beginning  to  undergo  fatty  degeneration  (ISO  diain.) 


under  proper  treatment  the  new  growth  may  be  absorbed,  the  gland  will  re- 
main shrunken,  puckered,  and  indurated.  This  is  but  what  would  be  expected; 
as  the  tubuli  seminiferi,  as  above  stated,  become  more  or  less  extensively 
destroyed  by  the  pressure  of  the  new  growth  in  the  later  stages  of  the  disease. 

The  Treatment  is  that  laid  down  in  Chapter  XXXYI.  for  constitutional 
syphilis.  Locally,  the  hydrocele  may  be  tapped  (but  on  no  account  injected), 
and  jiressure  may  be  applied,  by  strapping  over  some  mercurial  ointment. 

Diagnosis  of  the  Simple,  Tubercular,  and  Syphilitic  Sarcoceles. — 
The  diagnosis  of  these  affections  is  in  some  cases  easy,  in  others  very  difficult. 
Whatever  the  form  of  disease  may  be,  if  it  be  complicated  by  hydrocele,  this 
must  first  be  tapped  in  order  that  the  gland  may  be  accurately  examined.  The 
hydrocele  in  these  cases  may  not  be  translucent,  as  the  tunica  vaginalis  is  often 
thickened.  It  must  be  remembered  that  hydrocele  is  a very  rare  complication 
of  cancer,  or  of  cystic  sarcoma  ; it  is  rare  with  tubercular  sarcocele  ; less  rare 
with  simple  chronic  orchitis,  and  very  common  with  syphilitic  disease.  From 
ha3matocele  and  tumours,  the  diagnosis  may  be  made  by  attention  to  the  rules 
laid  down  on  p.  1181.  It  having  been  determined  that  the  swelling  is  due  to 
one  of  the  three  above-mentioned  causes,  it  remains  to  ascertain  which  it  is. 
This  may  be  done  by  attention  to  the  following  points.  The  cord  is  often 
thickened  and  tender  in  simple  chronic  orchitis  ; in  tubercular  sarcocele,  the. 
vas  deferens  alone  is  affected,  being  frequently  considerably  enlarged  ; in 
syphilis  the  cord  is  perfectly  healthy.  In  simple  chronic  orchitis,  the  epidi- 
dymis may  be  swollen,  but  the  chief  enlargement  is  in  the  body;  in  tubercular 
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disease,  the  epididymis  is  almost  always  tlie  starting  point  of  the  disease,  and  is 
enlarged  more  than  the  body  ; in  syphilitic  sarcocele,  the  body  is  first  and 
almost  exclusively  aflected.  In  chronic  orchitis,  the  enlargement  is  usually 
uniform  and  smooth,  and  fluctuation  is  rarely  present ; in  tubercular  sarcocele, 
the  enlarged  epididymis  is  craggy  and  nodular,  and  spots  of  softening  may  be 
felt  ; in  syphilitic  sarcocele,  the  body  of  the  gland  is  greatly  indurated,  often 
nodulated,  and  softening  is  very  rare.  The  testicle  is  usually  painful  and 
tender  in  chronic  orchitis ; in  tubercular  sarcocele  it  is  sometimes  tender, 
seldom  painful  ; in  syphilitic  disease,  it  is  almost  invariably  perfectly  painless, 
and  free  from  tenderness.  The  constitutional  condition  of  the  patient  should 
also  be  carefully  inquired  into.  Chronic  orchitis  usually  arises  as  a sequence 
of  injury,  or  perhaps  gonorrhoea,  in  patients  possibly  strumous,  gouty,  or 
rheumatic  ; tubercular  disease  occurs  almost  always  in  cachectic  subjects,  with 
a tubercular  history  and  a tendency  to  phthisis.  The  lungs  should  therefore 
l3e  carefully  examined.  In  syphilitic  sarcocele,  the  ordinary  symptoms  of 
constitutional  syphilis  may  be  present,  or  a syphilitic  history  may  be  obtained. 
Ill  tubercular  sarcocele,  the  vesiculm  seminales  may  often  be  felt  to  be  enlarged 
through  the  rectum. 

Cystic  Disease  of  the  Testis,  or  Cystic  Sarcoma  of  the  Testis,  or 
Cystic  Sarcocele. — In  this  disease  the  testis  becomes  enlarged,  indurated,  of 
a yellowish-white  opaque  appearance,  and  studded 
with  a multitude  of  cysts,  that  vary  in  size  from  a 
pin’s  head  to  a cheny,  containing  clear  amber- 
coloured  or  brownish  fluid  (Fig.  977).  The  disease 
may  run  a simple  or  a malignant  course.  The  en- 
larged testicle  may  reach  a very  great  size,  without 
showing  any  signs  of  general  malignancy.  In  the 
simpler  forms,  the  disease  somewhat  resembles  the 
adeno-sarcoma  of  the  mamma.  The  new  growth  is 
found  to  be  composed  of  a stroma,  consisting  of  various 
inodiflcations  of  connective  tissue  in  all  stages  of 
growth,  in  the  midst  of  which  are  spaces  lined  with 
epithelium.  The  stroma  shows  great  irregularity  of 
structure.  In  the  same  specimen  may  be  found 
flbroid  tissue,  cartilage,  myxoma-tissue,  spindle-celled 
and  round-celled  sarcoma-tissue.  Paget  has  found  the 
(rartilage  to  be  arranged  in  beaded  branching  lines, 
resembling  the  course  and  shape  of  the  lymphatic 
vessels,  and  has  shown  that  it  actually  lies  within  them. 

The  epithelial  spaces  are  irregular  in  shape  and  size.  It  is  difl&cult  to  say 
whether  they  represent  the  remains  of  tubuli  seminiferi  or  not.  The  cysts 
are  formed  by  dilatation  of  these  spaces,  and  arc  lined  by  an  irregular  cubical 
epithelium.  Intracystic  growths  may  be  found,  as  in  the  mamma,  projecting 
into  the  cysts.  The  disease  may  a.ssumc  a malignant  form,  becoming 
generalized  in  the  internal  oi'gans  like  a sarcoma ; or,  according  to 
Kindfleisch,  actual  cancerous  transformation  may  take  place,  the  stroma 
iissuming  the  form  of  a caiicer-stroma,  and  the  epithelium  of  the  spaces 
taking  on  the  active  growth  of  the  cells  of  a true  carcinoma.  According  to 
Whirling,  cystic  disease  of  the  testicle  is  the  result  of  morbid  changes  in  the 
ducts  of  the  rete  testis. 


Fig.  977.— Cystic  Sarcoma 
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Diagnosis. — This  attection  has  been  carefully  studied  by  Sir  A.  Cooper  ; 
■^vho,  with  great  justice,  adverts  to  the  difficulty  of  distinguishing  it  from 
other  diseases  of  this  organ,  more  especially  from  hydrocele.  The  points  to  be 
especially  attended  to  in  distinguishing  the  cystic  sarcocele,  are  its  want  of 
translncency,  the  more  globular  shape  of  the  organ,  its  weight,  and  the  enlarged 
and  varicose  state  of  the  veins  of  the  cord.  If  there  be  any  doubt,  an  explora- 
tory puncture  will  resolve  this,  and  should  always  be  practised. 

Treatment. — Cystic  sarcocele  requires  early  removal  of  the  diseased  organ. 

Sarcoma  of  the  Testicle. — Pure  sarcoma  of  the  testicle  without  the  pre- 
sence of  the  cysts  just  described  is  of  rare  occurrence.  It  is  indistinguishable 
from  cancer  before  removal,  presenting  the  same  rapid  growth,  and  soilness  of 
structure,  giving  rise  to  a smooth  elastic  globular  or  oval  enlargement  of  the 
testicle.  It  is  usually  met  with  in  younger  subjects  than  cancer,  sometimes 
even  in  young  children. 

Its  microscopic  structure  varies  in  different  cases.  Small  round-celled 
sarcoma,  and  myxo-sarcoma  with  large  spindle-cells  intermixed  with  it,  have 
been  described. 

The  Treatment  consists  in  early  removal  of  the  gland  by  castration. 

'Enchondroma  of  the  Testicle. — Cartilage,  as  before  stated,  is  almost 
always  present  in  the  cystic  sarcoma  of  the  testis.  It  may,  however,  appear 
alone,  in  larger  or  smaller  nodules,  or  infiltrating  the  gland.  It  usually 
commences  in  the  body,  but  may  invade  the  epididymis.  According  to 
Cornil  and  Ranvier,  whenever  it  reaches  any  considerable  size  it  is  no  longer 
2)urely  cartilaginous,  but  is  mixed  with  sarcoma-tissue  and  complicated  with 
cysts,  so  that  both  clinically  and  j)athologically  it  merges  into  the  disease  just 
described  as  cystic  sarcoma. 

Cysts  containing'  Coloured  Matters. — Occasionally,  cystic  tumours  of 
the  testicle  are  met  with,  in  which  the  substance  of  the  organ  is  atrophied  or 
absorbed,  and  its  place  occupied  by  one  or  more  large  thin-AvaUed  sacculi  oon- 
taining  fluids  of  different  colours  and  consistence,  dark  and  fatty.  One  of  the 
most  remarkable  of  these  anomalous  tumours  of  the  testis  that  I haA'e  seen  was 
nnder  the  care  of  my  colleague  Marshall,  at  the  hospital.  The  diseased  organ, 
Avffiich  Avas  about  the  size  of  an  ostrich’s  egg,  and  felt  partly  solid  and  jAartly 
fluid,  was  found  after  removal  to  be  composed  of  a large  cyst  filled  Avith  an 
oily  fluid,  like  melted  butter,  which  solidified  on  cooling.  After  remoA'al 
Marshall  found  that  the  sac  contained  some  foetal  deh'is,  and  was  doubtless  of 
an  embryonic  character.  The  patient,  AA’ho  was  about  thirty  years  of  age,  had 
been  affected  Avith  the  tumour  from  early  infancy. 

Cancer  of  the  Testicle,  or  Malignant  Sarcocele,  not  unfrequently 
occurs,  and  almost  invariably  assumes  the  encejAhaloid  character.  It  is 
indeed  a question  whether  any  other  form  of  cancer  ever  occurs  in  the 
testicle. 

Characters. — Cancer  of  the  testicle  most  commonly  occurs  in  the  fimt  instance 
in  the  body  of  that  organ,  rarely,  if  e\'er,  affecting  the  eindidymis  primarily. 
The  ordinary  characters  of  encephaloid  are  alAA'ays  AA'ell  marked  in  this  affec- 
tion ; and  the  tumour  eventually  finigatcs,  oecomes  softened  doAvn,  and  ]mlpy. 
The  mass  on  section  is  soft,  pink  in  colour,  AAdth  large  yellow  patches  of  fatty 
degeneration  scattered  through  it.  Its  substance  is  often  broken  doAvn  in 
parts  by  haemorrhage.  It  is  inq)Ossible  to  distinguish  it  from  a soft  sarcoma 
Avithout  microscopic  examination.  The  microscopic  structure  is  that  ot 
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( eiicephaloid  ciiiicer.  The  stroma  is  small  in  amount,  and  encloses  spaces  ol 
great  size  lilletl  with  large  cells  of  irregular  form. 

A malignant  testicle  may  rapidly  attain  a very  considerable  magnitude, 
becoming  as  large  as  a cocoa-nut  in  a few  weeks  or  months.  When  of  this 
size  it  is,  of  course,  abundantly  sii]:)plied  by  blood-vessels  ; consequently  the 
spermatic  artery  and  accompanying  veins  will  be  found  a good  deal  dilated. 
The  lymphatic  glands  in  the  neighbourhood  speedily  become  enlarged,  those 
in  the  iliac  fossa  especially,  as  may  be  ascertained  by  deep  pressure  in  the 
flank.  The  inguinal  glands  do  not  in  general  become  affected,  until  the  skin 
has  become  iinpliciited  by  the  progress  of  the  disease.  It  is  then  also  that  the 
1‘ancerous  cachexy  rapidly  develops  itself. 

The  Fymjitomis  of  encephaloid  of  the  testicle  are  usually  somewhat  obscure 
in  the  early  stages,  although  they  become  clearly  and  distinctly  developed  as 
the  disease  progi-esses.  It  is  most  commonly  met  with  after  middle  life. 
The  patient  first  complains  of  some  degree  of  draggmg  pain  and  weight 
in  one  of  the  testes,  which  on  examination  will  be  found  to  be  indurated 
and  enlarged,  though  preserving  its  normal  shape.  The  enlargement  con- 
tinues until  the  testicle  attains  about  the  size  and  shape  of  a duck’s  egg, 
being  somewhat  tense  and  elastic,  but  smooth  and  heavy.  As  it  increases 
in  size,  which  it  usually  does  with  rapidity,  it  becomes  rounded  and  some- 
what doughy  or  pulpy  in  parts,  where,  indeed,  it  may  almost  bo  semi- 
fluctuating,  though  in  others  it  continues  hard  and  knobbed.  This  altera- 
tion in  feel  is  partly  due  to  softening  of  the  substance  of  the  tumour,  and 
partly  to  its  making  its  way  through  the  tunica  albuginea.  The  scrotum  is 
ranch  distended,  reddened,  and  purplish,  and  becomes  covered  by  a network  of 
tortuous  veins  ; the  cord  may  Ijecome  somewhat  enlarged,  hard,  and  knotty. 
As  the  disease  advances,  the  scrotum  becomes  adherent  at  some  of  the  softened 
parts,  ulceration  takes  place,  and  a fungus  projects,  which  presents  all  the 
characteristic  signs  of  fungus  haematodes ; it  does  not  commonly  happen,  how- 
ever, that  the  disease  is  allowed  to  go  so  far  as  this  before  removal.  The  pain 
is  not  veiy  severe  at  first,  but  after  a time  assumes  a lancinating  character, 
extending  up  the  cord  ajid  into  the  loins.  Secondary  infection  of  the  system 
takes  place  through  the  medium  of  the  lumbar  and  iliac  glands  in  which  the 
absorbents  of  the  testis  terminate.  In  cancer  of  the  scrotum,  just  as  in  the 
.same  disease  of  the  penis,  the  inguinal  glands  become  secondarily  affected. 

Trealment. — The  only  treatment  of  any  avail  in  encephaloid  of  the  testicle., 
is  the  removal  of  the  diseased  organ.  This  operation  is  not  performed  so 
much  with  the  view  of  curing  the  jpatieut  of  his  disease,  which  will  probably 
return  in  the  lymphatic  glands  or  in  some  internal  organ,  as  of  affording 
temporaiy  relief  from  the  sufiering  and  incumbrance  of  the  enlarged  testicle. 
1 1 is  therefore  an  operation  of  expediency,  and  should  be  done  only  in  those. 
ca.ses  in  which  the  di.sease  is  limited  to  the  testicle,  the  cord  being  free  and 
the  glands  not  evidently  involved ; so  that,  if  recurrence  take  place,  it  may 
not  lx;  a veiy  speedy  one. 

An  Undescended  Testis  may  become  the  scat  of  a tumour,  just  as 
it  may  be  affected  by  inflammation.  The  combination  of  malposition  of 
the  organ  and  a tumour  is  necessarily  rare.  But  its  possible  occurrence 
must  be  borne  in  mind  by  the  Surgeon,  as  it  may  lead  to  the  necessity  of 
an  operation  for  the  removal  of  the  diseased  mass  from  the  inguinal  canal. 
Cases  of  this  kind  arc  recorded  by  Storks  and  .1.  ^1.  Arnott.  The  tumour  in 
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the  first  case  was  as  large  as  a cocoa-nut ; in  the  second  as  a man’s  fist,  lioth 
were  mednllaiy.  The  operation  consists  in  exposing  the  tumour  by  a free 
incision— if  necessary,  carried  through  the  tendon  of  tlie  external  ol)lique— 
opening  tlie  tunica  vaginalis,  enucleating  the  mass,  and  tying  with  care  the 
shortened  spermatic  cord,  which  would  probably  he  the  most  difficult  part  of 
the  operation.  The  i^ossible  co-existence  of  a congenital  liernia  must  lx; 
remembered.  But  it  is  remarkable  that  peritonitis  does  not  appear  to  be  the 
chief  danger  of  this  operation.  In  neither  of  the  cases  above  referred  to  did  it 
occur,  the  patient  dying  of  erysipelas  in  Arnott’s  case  ; of  recuiTent  cancer,  a 
year  after  the  operation,  in  that  of  Storks.'' 


OPEEATION  OF  CASTRATION. 

This  operation  may  be  required  for  the  various  non-malignant  affections  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  and 
have  become  sources  of  great  annoyance  and  discomfort  to  the  patient ; in  the 
•early  forms  of  malignant  disease,  also,  it  may  be  advantageously  practised. 
The  operation  is  performed  in  the  following  way.  The  patient,  having- 
had  the  pubes  shaved,  should  lie  upon  his  back  with  the  legs  and  thighs 
hanging  over  the  end  of  the  table.  If  the  tumour  be  of  large  size  and  vascular 
mi  india-rubber  tourniquet  may  be  applied  (Fig.  10,  Yol.  I.,  p.  43).  The 
Surgeon  should  then  take  his  stand  in  front  of  the  patient  between  his  legs, 
and,  grasping  the  tumour  at  its  posterior  part  with  his  left  hand,  make  the 
scrotum  in  front  of  it  tense.  If  the  mass  to  be  removed  be  of  small  size,  he 
makes  a longitudinal  incision  over  its  anterior  surface  ; if  of  large  size,  or 
if  the  skin  be  implicated,  two  curved  incisions,  enclosing  a portion  of  the 
scrotum.  The  incision  should  commence  opposite  to  the  external  abdominal 
ring,  and  be  carried  rapidly  down  to  the  lower  part  of  the  scrotum.  By  a 
few  touches  with  a broad-bladed  scalpel  or  bistoury,  whilst  the  skin  is  kept 
upon  the  stretch,  the  tumour  is  separated  from  its  scrotal  attachments,  and 
left  connected  merely  by  the  cord,  which  must  then  be  divided.  In  some 
•cases,  it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  first 
instance,  before  dissecting  out  the  tumour  from  the  scrotum,  as  in  this  way  a 
better  command  over  it  is  obtained. 

The  Division  of  the  Cord  constitutes  the  most  important  part  of  the 
operation,  whether  this  be  done  first  or  last ; as,  unless  care  be  taken,  the 
cord  may  be  retracted  through  the  abdominal  ring  into  the  inguinal  canal, 
where  it  is  extremely  difficult  to  follow  it,  and  where  the  stump  may  bleed 
very  freely,  pouring  out  blood  into  its  own  areolar  tissue  so  as  to  swell  uj) 
rapidly  and  form  a large  extravasation  of  blood,  and,  if  not  properly  secured, 
giving  rise  to  extensive  and  even  fatal  infiltration  into  and  between  the 
muscles  of  the  part  and  into  the  flank.  This  accident  may  be  prevented  by 
:separating  the  cord  cleanly  from  the  sheath — more  especially  from  the  cremas- 
teric fibres  which  are  the  chief  causes  of  the  retraction.  It  may  then  be  seized 
with  a pair  of  clamp-forceps,  or  tied  tightly  with  a tape  (Fig.  978).  It  is  ver> 
■slippery,  and  apt  to  slip  through  the  assistant’s  fingers,  hence  the  use  of  the 
clamp  or  tape.  It  may  then  be  cut  across  below  this,  and  the  arteries  tied 
separately.  The  veins  must  be  tied  as  well  as  the  arteries.  Hie  arteries 

* I would  refer  those  who  wish  for  further  information  on  this  subject  to  Curluig’s  excellent  work  ou  tlie 
Testia. 
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I requiring  ligature  are  usually  the  spermatic,  the  cremasteric,  and  the  arteiy 
< ot  the  vas  deferens.  The  spermatic  artery  will  be  found  at  its  anterior  part 
I the  arteiy  of  the  vas  deferens  behind,  A\hen  all  the  vessels  are  secured  the 
tape  or  clamp  must  he  removed. 

If  the  Surgeon  has  not  a very  reliable  assistant  it  is  safer  to  tie  the  cord  as 
ii  whole.  This  is  done  by  passing  a piece  of  strong  carbolized  silk  under  the 
cord,  and  tying  the  whole  of  this  structure  very  tightly  before  dividing  it. 
lu  this  way  hmmorrhage  is  most  effectually  restrained ; and  the  ligature 
separates  about  the  eighth  day,  or  may  heal  into  the  wound  if  cut  short, 
, provided  efficient  antiseptic  treatment  is  carried  out. 

J n castration  for  tubercular  testicle  it  is  better  to  separate  the  vas  deferens 


from  the  other  constituents  of  the  cord  and  to  divide  it  separately.  If  it  be 
found  diseased  it  may  be  drawn  down  and  a further  piece  removed  in  the 
hope  of  getting  above  the  disease. 

A large  number  of  vessels  usually  require  ligature  in  the  scrotum.  All 
lileeding  from  this  source  must  be  very  thoroughly  arrested,  otherwise  the 
loose  tissues  of  the  scrotum  may  become  distended  with  extravasated  blood 
and  very  troublesome  suppuration  result.  After  the  operation  the  wound 
must  be  accurately  closed  with  sutures  and  a good-sized  drainage-tube  inserted 
ut  its  lower  end. 


In  cancer  of  the  testicle,  it  is  of  great  consequence  to  divide  the  cord  a.s 
high  up  as  possible,  for  obvious  reasons.  It  will  not,  however,  be  safe  to  do  this 
•^jpposite  the  abdominal  ring  in  the  way  that  has  just  been  described,  as  there 
would  not  be  sufficient  sj)ace  for  the  assistant  to  hold  the  cord  alx)ve  the  part 
to  lx;  divided.  In  cases  of  this  kind,  I have  found  it  a good  practice  to 
expose  the  cord  by  dissection  up  to  the  abdominal  ring  ; then  to  draw  it  well 
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down,  and  to  include  the  whole  in  a strong  ligature,  tied  round  it  as  tightly 
as  possible.  The  section  is  then  made  a quarter  of  an  inch  l>elow  this,  and 
the  operation  is  completed  as  usual  ; the  stump  of  the  cord  may  retract 
into  the  inguinal  canal,  but  cannot  bleed  if  properly  tied,  and  will  always  be 
under  command  by  drawing  upon  the  ligature.  Tliis  plan  of  tying  the  cord 
en  masse  was  at  one  time  generally  adopted  in  all  ciises  of  castration,  but  is. 
not  now  commonly  employed.  The  objection  to  it  is,  that  by  compressing 
the  nerves  of  the  cord  with,  the  ligature  the  after-pain  is  increased  ; but  this 
certainly  does  not  always  happen,  for,  in  the  instances  in  which  I have  done 
it,  but  little  pain  was  complained  of ; and  the  practice  in  malignant  disease  of 
the  testicle  has  the  advantage  of  enabling  the  Surgeon  to  divide  the  cord  at  a 
higher  point  than  he  otherwise  could ; which  advantage  is  still  further  increased 
by  the  parts  within  and  below  the  ligature  sloughing  away,  and  thus  eventually 
carrying  the  section  to  a level  with  the  point  tied. 

There  is  one  danger  that  may  occur  in  castration  in  young  children.  It  is. 
that  in  young  subjects  the  processus  vaginalis  testis  may  not  be  obliterated,, 
and  that  thus  the  peritoneum  may  be  opened  up  into  the  wound  on  dividing 
the  cord.  In  one  case  I have  known  this  condition  to  lead  to  fatal  peritonitis. 


G-ENEBAL  DIAGNOSIS  OF  SCKOTAL  TUMOUBS. 


The  diagnosis  of  scrotal  tumours  is  not  only  of  considerable  importance,  but 
is  often  attended  with  very  great  difficulty : the  more  so,  as  they  are  frequently 
associated  with  one  another,  so  that  much  tact  and  care  are  required  to  dis- 
criminate their  true  nature.  Thus  it  is  not  uncommon  to  find  a hydrocele 
and  a hernia  ; a hydrocele  and  a varicocele  ; or  these  affections  co-existing- 
with  a solid  tumour  of  the  testicle.  In  other  cases,  again,  as  in  the  annexed 

figure  (979),  an  encephaloid  tumour  may  co- 
exist with  a hydrocele  of  the  tunica  vaginalis, 
and  with  an  encysted  hydrocele  of  the  cord ; and 
the  different  forms  of  hydrocele  may  occur 
together. 

Tumours  of  the  scrotum  may,  from  a diag- 
nostic point  of  view-,  be  divided  into  two 
distinct  classes  : — 1,  the  Eeducible  ; and  2,  the 
Irreducible. 

1.  Reducible  Tumours. — These  are  Hernia, 
Congenital  Hydrocele,  Diffuse  Hydrocele  of  the 
cord,  and  Varicocele  ; in  all  of  which  the 
swelling  can  be  made  to  disappear  more  or  less 
completely  by  iiressure  and  by  the  patient  lying 
down ; reappearing  on  the  removal  of  the 
pressure,  or  on  his  assuming  the  erect  posture. 
The  mode  in  which  the  tumour  disappears, 
tends  greatly  to  establish  its  diagnosis  ; though 
the  general  character  of  the  swelling,  and  the  history  of  the  case,  afford 
important  collateral  evidence  on  this  point. 

a.  In  Hernia  there  are  the  ordinary  signs  of  this  affection,  such  as  impulse 
on  coughing,  &c.  On  reducing  the  tumour,  it  wdll  bo  found  that  its  return 
into  the  abdomen  is  accompanied  by  a gurgling  noise,  and  l)y  the  sudden  slip 


Fig.  979. — Encci)haloid  Testicle 
with  Hydroceles  of  the  Tunica  Vagi- 
nalis and  of  the  Cord. 
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iipwarils  ot‘  an  evidently  solid  body.  In  the  other  reducible  tumours,  the  dimi- 
nution and  eventual  disappearance  under  pressure  are  more  gradual,  and  there 
is  no  reduction  of  the  mass  as  a whole. 

h.  The  gradual  squeezing  out  of  the  contents  of  a Congenital  Hydrocele, 
together  with  its  translucency,  and  the  early  age  at  which  it  occurs,  will  esta- 
blish its  true  character.  It  must  be  remembered,  however,  that  hernias  in 
very  young  infants  may  be  translucent  if  the  gut  contains  little  or  no  faecal 
matter. 

c.  In  the  Diffuse  Hydrocele  of  the  Cord,  there  is  an  uniform  semi- 
fluctuating  swelling  in  and  near  the  ring  ; in  which,  however,  there  is  no 
•gurgling,  &c.,  no  complete  reduction  nor  sudden  disappearance  as  in  hernia. 
It  is  also  less  defined,  and  has  a less  distinct  impulse  on  coughing. 

d.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shape,  and  its 
knotted,  soft,  and  in-egular  feel.  After  being  reduced  when  the  patient  lies 
down,  it  will,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compress 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  from  a 
hernia,  occurs  also  in  congenital  hydrocele  ; from  which,  however,  the  varico- 
cele may  be  distinguished  by  the  absence  of  translucency,  the  want  of  fluctua- 
tion, and  the  general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds  ; such  as  Omental 
Hernia,  Hydrocele,  Hasmatocele,  the  various  forms  of  Sarcocele,  and  Cancer 
•of  the  Testicle.  These  tumours,  though  presenting  certain  characters  in  com- 
mon, yet  differ  somewhat  in  the  predominance  of  particular  signs.  Thus,  the 
shape  of  the  tumour  is  usually  pyriform  in  hydrocele,  globular  in  hoematocele, 
•und  oval  in  sarcocele  ; though  this  is  subject  to  much  variation.  The  weight 
is  least  in  hydrocele  and  greatest  in  sarcocele,  proportionately  to  the  size  of 
the  tumour.  The  characters  of  the  '"surface  present  considerable  differences, 
being  smooth  and  tense  in  hydrocele  and  haematocele ; often  irregular,  hard,  or 
knotted  in  the  other  varieties.  The  rapidity  of  the  formation  of  the  tumour  is 
gi-eatest  in  haematocele. 

a.  Irred-acible  Scrotal  Hernia  may  be  recognized  by  its  irregular  feel,  by 
its  impulse  on  coughing,  by  its  occupying  the  canal,  and  concealing  the  cord, 
iind  by  the  testicle  being  distinctly  perceptible  below  it. 

h.  Hydrocele  of  the  Tunica  Vaginalis  is  recognizable  by  its  trans- 
lucency ; and  the  amount  of  opacity  conjoined  with  this  will  enable  the 
Surgeon  to  distinguish  the  degi’ee  of  enlargement  of  the  testis,  and  how  far 
there  is  a sarcocele  conjoined  with  it. 

c.  In  Haematocele  the  tumour  is  of  sudden  or  rapid  formation,  somewhat 
globular,  opaque,  but  not  very  hea\7  or  hard,  and  smooth  upon  the  surface. 

d.  In  Sarcocele  generally  the  tumour  is  heavy  for  its  size,  fi-equently 
globular  or  irregular  in  shape,  sometimes  knobbed,  and  usually  attended  by  a 
good  deal  of  dragging  pain  in  the  groin,  and  frequently  by  some  enlargement 
of  the  cord. 

In  these  three  forms  of  scrotal  tumour,  viz.,  hydrocele,  hmmatocele,  and  sar- 
cocele, the  diagnosis  can  always  be  made  at  once  from  hernia,  by  the  Surgeon 
feeling  the  cord  free  above  the  tumour. 

The  point  of  most  importance  in  the  diagnosis  of  solid  enlargements  of  the 
testicle  is  to  distinguish  the  malignant  tumours,  sarcoma  and  cancer,  from 
other  forms  of  disease,  in  malignant  tumours,  rapidity  of  growth,  softness 
and  elasticity  of  the  mass,  the  implication  of  one  testis  only,  and  the  early 
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oiilargemeiit  of  the  cord,  with  its  indurated  and  knobbed  condition,  are- 
important  signs  ; especially  if  the  disease  occur  in  young  men.  In  a more 
advanced  condition,  the  softening  of  the  swelling  at  parts  with  a tuberous, 
condition  of  the  rest,  and  the  occurrence  of  fungus  with  speedy  constitutional 
cachexy,  will  point  to  the  malignant  nature  of  the  tumour.  In  cases  of  mucli 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the  contents 
of  the  groove  in  the  needle  or  of  the  fine  cannula  will  probably  determine 
the  character  of  the  growth.  In  more  than  one  instance,  in  which  there 
was  much  obscurity,  I have  seen  the  true  nature  of  the  disease  cleared  up- 
in  this  way. 


SPERMATORRHCBA  AND  IMPOTENCE. 


Yarious  forms  of  debility,  of  loss  of  power,  or  of  irregularity  of  action  in 
the  generative  organs  of  the  male,  are  confounded  together  under  the  terms 
Spermatorrhoea  and  Impotence.  These  conditions  require  a more  careful 
consideration  on  the  part  of  the  educated  Surgeon  than  they  have  hitherto 
received,  as  their  existence  is  a source  of  the  deepest  mental  depression  and 
distress  to  the  sufferer.  They  are  certainly  one  cause  of  conjugal  unhappiness,, 
leading  perhaps  to  infidelity  on  the  part  of  the  wife,  and  occasionally  even  to- 
suicide  of  the  husband.  These  affections,  which  are  of  extreme  frequency 
amongst  all  classes  of  the  community,  having  scarcely  as  yet  received  that 
attention  on  the  part  of  the  profession  generally  that  their  importance  deserves, 
the  unfortunate  sufferers  from  them  are  too  often  driven  into  the  hands  of 
those  pestilent  quacks  who  flourish  in  the  metropolis,  and  infest  almost  every 
town  in  the  country,  by  whom  they  are  not  unfrequently  ruined  in  health  as- 
well  as  in  purse. 

The  Sexual  Melancholia  that  accompanies  these  conditions,  is  one  of  their 
more  striking  characteristics.  The  patient  is  languid  in  manner,  depressed  in 
spirits,  his  countenance  is  pale  and  haggard,  eye  dull,  expression  listless,  and 
devoid  of  all  energy.  He  takes  no  interest  in  the  ordinary  affairs  of  fife,  his 
whole  thoughts  are  concentrated  on  his  own  condition,  and  he  feels  himself 
degraded  as  being  unfit  for  that  duty  which  is  alike  the  first  and  the  lowest  of 
man.  This  state  of  mind  is  commonly  the  result  of  some  local  irritation  or 
disease,  re-acting  on  a morbidly  sensitive  nervous  system;  and  on  examination, 
the  Surgeon  will  commonly  find  some  local  condition  that  has  been  the  start- 
ing point  of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  male 
are  the  common  occasioning  causes.  But  the  most  frequent  direct  exciting- 
cause  is  undoubtedly  that  pernicious  and  disgusting  habit  alike  destructive  of 
bodily  vigour  and  of  mental  power,  which,  heedlessly  contracted  in  youth,  lays 
the  foundation  for  an  effete  and  impotent  manhood,  and  for  premature  senility 
in  the  one  sex,  and  entails  hysteria,  in  its  most  aggravated  and  intractable 
fonns,  in  the  other. 

We  may  recognize  at  least  three  distinct  varieties  of  generative  debility 
in  the  male,  of  whom  I alone  speak,  which  may  in  some  cases  amount  to  actual 
impotence  : 1,  True  Spermatorrhoea,  or  Seminal  Flux  ; 2,  Spasmodic  Sjx!!- 
matoiThcea,  or  Sperm aspasmos  ; and,  3,  that  arising  from  Want  of  Seminal 
Secretion,  or  Asperma. 

1.  True  Spermatorrhoea,  or  Sejiinal  Flux,  is  a rare  disease  and  is 
met  with  chiefly  in  young  men,  usually  from  the  ages  of  eighteen  to  tliirt}.  It 
is  commonly  the  consequence  of  that  hideous  sin,  engendered  b}  ^ ice,  and 
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practised  in  solitude,  which  dike  emasculates  the  body,  enfeebles  the  mind,, 
and  degrades  the  moral  nature  of  its  perpetrator,  or  of  debility  of  the  genera- 
tive org-cins  induced  by  gonorrha'a,  or  of  the  continued  struggle  to  repress  the 
natural  sexual  desires  by  a life  of  forced  or  unavoidable  continence.  In  this 
form  of  the  disease  there  is  a mixture  of  irritability  and  of  debility.  The  gene- 
rative organs  are  excited  by  slight  emotional  causes,  or  by  trivial  and  ordinary 
physical  stimuli — a thought,  a look,  a word,  the  movement  of  a carriage,  the 
etfort  of  straining  at  stool,  will  excite  the  secretion  of  the  testes,  which  the 
debilitated  state  of  the  parts  allows  to  escape  with  a feeble  ejaculatory  effort, 
or  in  a kind  of  leakage  of  a few  drops  from  the  urethra.  In  the  slighter 
cases,  and  in  the  eai’lier  stages  of  the  malady,  these  emissions  take  place  but 
occasionally — three  or  four  times  a week,  chiefly  in  the  morning,  in  the  mid 
state  between  waking  and  sleeping,  and  are  preceded  by  an  erection.  In  the 
more  advanced  stages,  the  emissions  occur  once  or  oftener  in  the  twenty-four 
horn’s  without  an  erection  ; the  semen  at  last,  when  discharged,  flowing  back 
into  the  neck  of  the  bladder,  escaping  with  each  discharge  of  the  urine,  or 
being  squeezed  out  after  deftecation.  The  patient’s  physical  and  mental  state 
becomes  seriously  implicated  in  these  more  advanced  cases  of  true  spenna- 
ton’hoea.  His  countenance  is  pallid,  aiisemic,  and  sallow  ; his  features  are 
drawn,  their  expression  is  listless ; his  eyes  hfeless ; his  spirits  depressed,  often 
to  the  lowest  depths  of  despondency  and  despair.  Connection  is  impracticable, 
as  the  discharge  of  semen  takes  place  either  before  erection  occurs,  or  without 
its  occuiTence. 

Diagnosis. — The  first  point  in  making  a diagnosis  is  to  ascertain  that  there 
is  some  real  disease,  and  that  the  patient  is  not  merely  the  subject  of  hypo- 
chondriasis or  sexual  melancholia.  Various  conditions  are  mistaken  for 
spei-matorrhoca  by  a nervous  patient.  The  white  discharge  of  jjhosphates 
occun’irig  at  the  end  of  micturition  (p.  934),  when  the  urine  is  alkaline  in 
some  forms  of  dyspepsia,  is  often  believed  by  the  patient  to  be  seminal  fluid  ; 
and  as  this  condition  is  frequently  accompanied  by  the  languor  of  dyspepsia, 
and  is  common  in  those-  who  sit  up  too  late  at  night  and  overwork  themselves, 
this  hai’mless  condition  may  give  rise  to  the  deepest  mental  depression. 

Prostatorrhoea  (p.  lOiyij,  Vol.  II.)  is  very  apt  to  be  confounded  with  sperma- 
toiThcca  ; but  the  diagnosis  may  always  be  effected  by  a microscopical  exami- 
nation of  the  discharge. 

An  occasional  involuntary  emission  is  not  spermatorrhoea.  It  is  common  to 
young  men  of  an  ardent  and  excitable  temperament,  and  is  often  the  occasion 
of  much  groundless  alarm.  It  occurs  at  that  period  of  life  when  the  genera- 
tive power  and  sexual  feeling  are  at  their  highest  point  of  development.  It  is 
simply  the  result  of  a hypersecretion  of  the  testes  and  overflow  of  the  semen. 
I’or  its  repression,  moral  advice  and  medicinal  agents  are  equally  unneccssarv 
and  unavailing.  For  it,  early  and  congenial  marriage  is  the  only  remedy. 
Unless  this  be  adopted.  Nature  will  assert  herself — she  is  indifferent  to  social 
(;onsiderations — she  will  enforce  her  rights  in  spite  of  all  restraint.  “Naturam 
expellas  furca  ; tamen  u.squc  reciin-et.” 

The  escape  of  a small  quantity  of  .seminal  fluid  from  the  vcsicuke  seminale.s 
while  straining  at  stool  is  of  common  occurrence  in  young  men  leading  a 
continent  life,  and  need  cause  no  anxiety,  and  reipiires  no  treatment  beyond  a 
]>urge  and  a cold  hip-bath. 

Frequent  nocturnal  emissions  in  many  cases  arc  merely  a symptom  of 
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<lyspepsia,  the  languid  feelings  of  which  the  ])atient  complains  being  very 
often  due  to  this  much  rather  than  to  the  loss  of  semen.  The  loss  of  semen 
by  an  involuntary  emission  causes  no  more  depression  than  a corresponding 
loss  during  coition,  and  if  occurring  not  more  than  twice  a week  has  no  evil 
effect.  It  is  the  constipation  and  dyspepsia  accompanying  it,  that  are  the 
real  source  of  the  symptoms  complained  of. 

Treatment. — The  curative  treatment  of  true  spermatorrhoBa  should  consist 
in  giving  tone  to,  and  in  lessening  the  irritability  of,  the  genito-urinary 
organs.  In  these  cases  it  becomes  necessary  to  maintain  and  improve  the  tone 
of  the  system  by  remedies  calculated  to  remove  the  anasmia  and  to  stimulate 
the  nervous  energies.  With  this  view,  the  preparations  of  iron,  phosphorus, 
nux  vomica,  and  cantharides  will  be  found  the  most  effective.  The  syrup  of 
the  phosphate  of  iron  and  strychnine,  or  the  tincture  of  the  perchloride  of 
iron,  in  combination  with  those  of  nux  vomica  and  cantharides,  will  be  found 
of  the  greatest  service.  But  under  any  form  of  treatment  the  cure  will  be  slow, 
and  long-continued  perseverance  in  the  use  of  remedies,  local  and  consti- 
tutional, is  imperatively  necessary.  In  addition  to  these  means  the  cold  hip- 
bath should  be  assiduously  employed.  This  the  patient  should  use  every  night 
and  morning  ; remaining  in  it,  at  first,  for  about  three  minutes,  but  gradually 
increasing  the  time  of  immersion  to  ten  or  fifteen.  The  patient  must  sleep  on 
a hard  mattress,  be  lightly  covered,  and  eat  no  supper.  Some  satisfactory 
mental  occupation  should  also  be  provided,  or  travelling  if  possible.  In  some 
cases  the  cold  shower-bath  appears  to  give  more  tone,  and  then  sliould  be 
preferred.  These  means,  useful  as  adjuncts,  will  not,  however,  cure  the 
patient.  For  this  purpose,  the  local  irritability  must  be  removed  by  the  appli- 
cation of  the  nitrate  of  silver  to  the  prostatic  and  bulbous  portions  of  the 
urethra.  It  will  usually  be  found  that  there  is  a good  deal  of  tenderness  in 
these  situations,  felt  on  pressing  upon  the  perinseum,  or  on  passing  an  instru- 
ment into  the  urethra,  when,  as  the  point  enters  the  bulb,  the  patient  will 
suffer  much  pain.  The  continuance  of  this  irritation  certainly  keeps  up  the 
seminal  emissions,  and  thus  maintains  the  debility  of  the  genital  organs,  and 
the  nervous  irritability,  that  are  so  characteristic  of  these  cases.  It  may  most 
■effectually  be  remedied  by  the  application  of  the  nitrate  of  silver,  as  originally 
recommended  by  Lallemand  ; and,  if  this  be  done  in  a proper  manner,  a cure 
will  usually  be  accomplished.  For  many  years  past  I have  employed,  with 
much  advantage  in  such  cases,  the  instrument  here  figured  (Fig.  980).  It 
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consists  of  a silver  catheter,  having  about  a dozen  minute  apertures  near  the 
end.  In  the  interior  is  contained  a slender  piece  of  sponge,  about  two  inches 
long,  fixed  to  the  expanded  end  of  a firm  stylet  that  moves  ■within  the  catheter. 
The  instrument  is  charged  by  filling  the  sponge  with  some  solution  of  nitrate 
of  silver  by  withdrawing  the  stylet.  It  may  then  be  well  oiled  ; and,  being 
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passed  down  to  the  spot  to  be  cauterized,  the  solution  is  forced  out  of  the 
aperture  by  pushing-  down  the  rod,  which  compresses  the  sponge.  T havi* 
found  this  syringe-catheter  far  safer  and  more  managealde  than  Lallemand’s 
or  any  other  porte-caustiques  that  act  by  protruding  a spoon  or  sponge,  Avhich  is 
apt  to  be  grasped  by  the  spasmodic  action  of  the  muscles  of  the  part,  often 
lieing  returned  with  difficulty  into  the  shaft,  and  not  without  risk  of  lacerating 
the  mucous  membrane.  I generally  use  a solution  of  the  strength  of  5.1 
of  the  nitrate  to  an  ounce  of  water  ; though  sometimes  only  a half  or  a 
third  of  this  strength  can  be  borne.  The  application  usually  occasions  a 
good  deal  of  irritation  for  a time,  sometimes  even  a muco-purulent  discharge, 
and  can  be  i-epeated  only  at  intervals  of  from  ten  days  to  a fortnight. 
Any  undue  amount  of  in-itation,  particularly  after  the  application,  must  be 
subdued  by  ordinary  antiphlogistic  treatment.  After  the  nitrate  of  silver 
has  been  used  two  or  tlmee  times,  the  treatment  may  be  advantageously  con- 
tinued by  passing  twice  a week  a similar  instrument  charged  with  glycerine 
of  tannin.  This  acts  as  an  admirable  astringent,  and  suits  many  people 
better  than  the  nitrate. 

2.  Spasmodic  Spermatorrhcea,  or  Spermaspasmos,  more  frequently  occurs 
between  the  ages  of  twenty-five  and  forty.  It  is  frequently  predisposed  to 
by  residence  in  a warm  climate,  or  by  the  existence  of  some  disease  about  the 
generative  organs;  such  as  stricture,  varicocele,  neuralgia  testis,  &c.  In  these 
cases  there  is  not,  properly  speaking,  a seminal  flux ; but  complete  connection 
cannot  be  effected,  as  erection  and  ejaculation  are  either  simultaneous  acts, 
or  the  erection  partially  subsides  before  the  emission  takes  place.  This  form 
of  generative  debility  is  often  as  much  dependent  on  mental  or  moral  as  on 
purely  physical  causes. 

Treatment. — This  is  a condition  of  irritability  rather  than  of  debility.  ] t 
often  occui-s  in  strong  and  otherwise  healthy  men,  accustomed  to  field-sports 
and  out-of-door  exercises.  There  is  no  evidence  of  anaemia  or  of  debility  of 
any  kind.  Hence  tonics  are  not  necessary ; nor,  indeed,  would  they  be  in  any 
way  useful. 

The  remedy  most  to  be  relied  upon  is  the  bromide  of  potassium  in  doses  of 
20  to  30  grains,  with  local  cold  bathing,  and,  perhaps,  when  there  is  urethral 
irritation,  blistoi-s  to  the  perinaeum  and  along  the  penis,  with  belladonna  to 
the  interior  of  the  urethra.  In  addition  to  these  means,  it  is  of  the  fii-st 
importance  to  enjoin  moderation  in  food  and  drink,  and  above  all,  avoidance 
of  alcoholic  stimuli  ; for,  in  many  of  these  cases,  it  will  be  found  that  abdo- 
minal plethora  co-exists,  and  exercises  aii  injurious  influence. 

3.  Impotence  arising  from  absence  of  all  sexual  desire  or  power,  or  from 
premature  decay  of  that  power,  is  not  unfrcquently  met  with,  and  often  in 
individuals  w'ho  arc  otherwise  strong  and  healthy;  sometimes,  indeed,  in 
those  characterized  by  great  muscular  power,  and  much  given  to  athletic 
cxerci.ses.  This  want  of  sexual  desire  may  be  looked  iijxm  in  many  instances 
as  a natural  deficiency  in  the  organization  of  the  individual,  for  which  medical 
or  surgical  treatment  can  do  little.  In  other  cases  it  arises  from  exhaustion  of 
the  nervous  system  by  habitual  jdiysiciil  or  mental  exertion,  by  excessive  sexual 
indulgence,  over-training,  or  study  carried  to  too  great  and  injurious  a degree. 
Oomj)lete  absence  of  seminal  secretion — Asperma — except  in  ca.ses  of  atrophy 
or  al)senee  of  the  testes,  must  he  especially  rare.  In  a ])atient  of  mine  who  died 
at  54  years  of  age,  and  who,  according  to  his  own  and  hi.s  wife’s  account,  had 
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been  completely  impotent  for  the  twenty-four  ju-ececling  years,  spermatozoa 
in  considerable  quantities  were  after  death  found  in  the  testes,  ^s•hich  were 
carefully  examined  Avith  the  view  of  ascertaining  Avhether  they  ever  secreted 
semen.  Eetention  of  both  testicles,  or  atrophy  of  both  glands  from  mumps, 
will  of  course  cause  impotence.  Temporary  impotence  from  nervousness  is 
not  uncommonly  met  with  in  young  men  immediately  after  marriage.  In 
these  cases  the  treatment  recommended  by  Sir  A.  Cooper,  of  ordering  some 
harmless  medicine,  and  forbidding  the  patient  to  attempt  connection,  will 
usually  be  elfectual. 

Sterility  in  the  male  is  a condition  that  has  attracted  some  amount  of 
attention  of  late  years.  It  is,  of  course,  not  unfrequently  connected  with,  and 
probably  dependent  on,  the  same  conditions  that  give  rise  to  the  various  forms 
of  sexual  debility  that  have  just  been  described.  But  it  may  occur  inde- 
pendently of  any  of  these  states,  in  iiidhdduals,  indeed,  who  are  possessed  of 
a very  considerable  amount  of  sexual  desire  and  vigour.  It  Avould  appear  to  be 
due  to  some  morbid  condition  of  the  seminal  fluid,  in  consequence  of  ivhich  the 
spermatozoa  are  either  absent,  or  are  possessed  of  insuflicient  vitality  to  effect 
impregnation.  The  causes  of  this  condition  are  very  obscure  ; but  over- 
indulgence  in  sexual  intercourse  appears  to  be  amongst  the  most  frequent. 
It  would  seem  as  if  each  individual  were  endowed  Avith  a certain  amount 
(ff  procreative  power,  AAdiich,  if  early  exhausted,  or  habitually  Avasted  in  indis- 
criminate intercoiu’se,  cannot  be  restored.  Hence,  polygamists  in  the  East,  or 
their  Western  congeners,  do  not  propagate,  as  a rule,  more  than  the  aA'erage 
number  of  children.  Amongst  organic  causes  of  this  state,  chronic  epi- 
didymitis appears  to  be  the  most  frequent  (p.  1150).  The  only  Treaimeni  that 
can  be  adopted  with  any  prospect  of  success,  is  in  the  one  case  prolonged 
avoidance  of  sexual  excitement,  and  ill  the  other  the  remoATil  of  local  disease 
existing  in  the  urethra  or  testis,  such  as  stricture,  or  thickening  or  condensa- 
tion of  structure,  by  the  long-continued  use  of  absorbent  remedies  on  general 
principles.  Tonics  are  A'ahieless  in  such  cases. 

Sterility  arises  also  from  malformation  of  the  penis,  such  as  complete 
hypospadias,  and  more  rarely  ft’om  the  size  of  the  male  organ  rendering 
complete  coition  impossible. 

In  conclusion  I need  scarcely  say  that,  in  the  treatment  of  that  general 
melancholia  or  hypochondriasis  that  accompanies  these  A'arious  affections, 
much  good  may  be  effected  by  means  that  directly  influence  the  spirits  and 
the  mental  condition  of  the  patient.  He  should  be  encouraged  to  travel,  to 
occupy  himself  AA'ith  healthy  out-door  pursuits  and  amusements,  to  take 
regular  exercise,  to  avoid  all  enervating  habits  ; and,  above  all,  his  mind 
should  be  cheered  by  the  hope  of  eventual  cure.  Should  there  be  any  local 
disease,  such  as  balanitis,  phimosis,  or  varicocele,  that  should  be  subjected  to 
treatment  or  operation. 


DISEASES  OF  THE  FEMALE  GENITAL  ORGANS.  1187 


CHAPTEE  LXXV. 

— ♦ — 

DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 

So3iK  of  the  more  important  surgical  affections  of  these  organs,  such  as 
vesico- vaginal  and  recto- vaginal  fistulas,  lacerated  perinteum,  &c.,  have  already 
been  discussed.  The  remaining  affections,  implicating  the  Vagina,  the  Uterus, 
and  the  Ovaries,  are  of  considerable  practical  interest ; but,  as  their  full 
consideration  would  lead  me  far  beyond  the  limits  that  can  be  assigned  to 
them  in  this  work,  and,  indeed,  belongs  to  another  department  of  Medicine,  I 
must  content  myself  with  a brief  indication  of  the  principal  surgical  points 
deserving  attention. 


INTBODUCTION  OF  INSTRUMENTS. 

Sp^:cuLu:^[  Vagin^i;. — Vaginal  specula  of  various  shapes  and  materials  are 
commonly  used  by  Surgeons.  When  the  os  and  cervix  of  the  uterus  require 
exploration,  the  most  convenient  instrument  is  certainly  the  cylindrical 
reflecting  glass  speculum  (Fig.  981) ; which,  being  coated  with  a layer  of 


Fig.  982.— nranclicd  H|ieciiluin.  Fig.  983.— Bivalve  Hpeciihiiii. 


tinfoil,  covered  by  India-rubber,  always  iiresciits  intenially  a mirror-like 
surface,  by  which  a strong  body  of  light  is  thrown  into  the  bottom  of  the 
tul)e.  It  has  the  additional  advantage  of  being  very  cleanly,  and  not  stained 
by  any  caustics  that  may  be  used  in  it.  'I’hesc  specula  should  be  of  diffci-cnt 

1 a 2 


II 88  DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 


sizes,  and  may  be  sometimes  advantageously  lievelled  off  at  the  inner  end. 
When  the  wall  of  the  vagina  requires  examiniition.  as  in  some  operations  foi- 
fistula,  a bivalve  speculum  (Fig.  988),  one  with  expanding  blades  (Fig.  982), 
a cylindrical  one,  provided  with  a sliding  side,  or  the  “duck-billed”  speculum 
(Fig.  942)  may  advantageously  be  used. 

Introduction  of  the  Speculum  may  readily  be  effected,  without  any 
exposure  of  the  person,  under  the  dress  or  bed-clothes.  There  are  two  positions 
in  which  the  patient  may  conveniently  be  placed  for  this  purpose.  Tn  the  first, 
she  lies  upon  her  back,  with  the  nates  well  raised  or  brought  to  the  edge  of 
the  bed  or  couch,  her  legs  separated,  and  her  feet  resting  on  two  chairs  ; the 
Surgeon,  standing  or  sitting  in  front  of  the  patient,  introduces  the  fore  and 
middle  fingers  of  his  left  hand  into  the  vagina,  dilates  its  walls,  passes  the 
speculum,  well  greased,  gently  and  steadily  between  and  under  them,  exerting 
any  j)ressm’e  that  may  be  required  backwards  on  the  perinmum.  This 
position  is  the  most  convenient  when  caustics  require  to  be  applied,  but 
is  often  objectionable  to  the  patient,  as  it  appears  to  entail  much  exposure, 
though  in  reality  it  need  not  do  so.  AnoUier  mode  of  introducing  the 
speculum,  which  should  always  be  adopted  when  practicable,  consists  in 
placing  the  patient  on  her  left  side  across  the  bed,  with  the  knees  drawn  up, 
and  the  nates  near  the  edge ; the  instrument  is  then  introduced  in  the  same 
way  as  before,  the  Surgeon  sitting  by  the  patient's  side.  In  whichever  way 
the  speculum  is  used,  no  force  should  be  emi)luyed  ; the  patient  should  be 
placed  opposite  a good  light,  and  care  should  be  taken  that  the  instrument 
be  introduced  fairly  to  the  uterus,  the  position  of  which  may  have  been 
]3i*eviously  ascertained  by  tactile  examination. 

Female  Catheter. — The  use  of  the  female  catheter  is  often  required  in 
various  diseases  and  operative  procedures  about  the  genito-urinary  organs  of 
women.  It  should  be  introduced  without  exposure,  by  the  aid  of  the  touch 
alone.  This  may  readily  be  done,  as  the  patient  lies  in  bed,  under  the  clothes. 
The  Surgeon,  standing  on  her  left  side,  passes  his  left  index-finger  do'ivnwards 
between  the  nymphae  until  he  feels  the  projection  of  the  meatus  urinarius, 
immediately  above  the  entrance  into  the  vagina ; keeping  his  finger  just 
below  this,  he  uses  it  as  a guide  to  direct  the  point,  of  the  catheter  into  the 
canal.  Or  the  reverse  way  may  be  adopted  ; the  Surgeon,  passing  his  finger 
just  into  the  orifice  of  the  vagina,  feels  the  urethra  like  a cord  under  the 
arch  of  the  pubes.  He  carries  it  along  this  until  the  urethral  orifice  is  reached, 
when  the  catheter  is  slipped  in.  This  method  has  the  advantage  that  the 
clitoris  is  not  touched,  a matter  of  importance  in  hysterical  females. 


DISEASES  OF  THE  EXTERNAL  ORGANS  AND  VAGINA. 

The  vulva  is  the  seat  of  numerous  morbid  conditions,  consisting  principally 
of  hypertrophy  or  of  warty  growths,  or  the  formation  ot  cysts. 

Hypertrophy  of  the  Laiha  to  a limited  extent  is  not  unfrequently  met 
with,  one  labium  hanging  down  considerably  below  the  other.  In  these  cases, 
it  will  often  be  found  that  the  enlargement  is  due  to  a kind  of  solid  oedema, 
originally  dependent,  perhaps,  upon  a fissure  or  ulcer  ot  the  part,  lu  other 
cases,  large  fibro-cellular  tumours  form  as  outgrowths  trom  the  natural  struc- 
tures in  this  region  ; these  may  require  removal  by  excision. 

Large  Condylo^iata  or  Verructe  arc  often  met  with  here  as  the  result 
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> jT  gonorrha'al  or  syphilitic  uiscasc,  tbrniing  at  last  irregular  ])endulous 
masses  which  require  extirpation,  either  by  knife  or  scissors.  I have  had 
(ccasion  also  to  remore  a large  Km'us  by  ligature  from  this  situation  ; and, 
in  fact,  any  growth  that  occurs  in  the  skin  or  cellular  tissue  may  be  met  with 
iiere. 

Cystic  Tu^iouus  are  nor  unfrequently  met  with  in  the  labia,  and  may 
v;ometimes  resemble  rather  closely  the  ordinary  forms  of  inguinal  hernia  ; with 
Avhich,  howcA'cr,  their  incompressibility,  irreducibility,  and  the  absence  of 
impulse  on  coughing,  will  pn-evenb  their  being  confounded.  These  cysts,  which 
require  removal  by  a little  simple  dissection,  usually  contain  a dark,  turbid,  or 
>sanguiueous  fluid,  and  sometimes  atheromatous  matter.  Tolerably  free  haemor- 
rhage may  follow  their  removal,  the  vascular  tissues  of  the  labia  being  cub 
into.  This  may,  however,  always  be  arrested  by  Paquelin’s  or  some  other 
form  of  cautery,  or  by  firm  pressure  by  means  of  a T -bandage.  Occasionally 
they  project  from  the  inside  of  the  vagina,  and  then  require  removal  by 
dissection  or  ligature,  as  can  be  best  practised. 

Imperforate  Vagixa  is  occasionally  met  Avith  in  young  children,  and 
occasions  a good  deal  of  anxiety  to  the  parents.  This  condition,  hoAvever,  may 
: always  be  very  readily  and  speedily  removed  by  tearing  open  the  canal,  as  it 
were,  l)y  dragging  open  its  Avails  in  opposite  directions,  and  breaking  through 
the  adhesions,  Avhich  are  little  more  than  epithelial,  Avith  the  thumb-nail,  a 
blunt  probe,  or  the  handle  of  a scalpel,  and  then  introducing  a small  pledget  of 
greased  lint. 

Imperforate  Hymen  is  occasionally  met  Avith,  causing  great  inconvenience, 
and  even  danger,  by  the  retention  of  the  menstrual  secretion,  which  may 
accumulate  to  an  immense  extent,  and  become  converted  into  a kind  of  choco- 
late-coloured grumous  fluid.  This  malformation  does  not  usually  attract 
attention  until  the  age  of  seventeen  or  eighteen.  When  the  menstrual  flux 
has,  however,  not  appeared,  notAvithstanding  periodical  constitutional  disturb- 
ance, an  examination  is  instituted,  and  the  cause  of  the  obstruction  is  revealed. 
In  these  cases  the  hymen,  which  forms  a dense  elastic  membrane,  is  pushed 
tlown  betAveen  the  labia,  and  the  uterus  distended  by  accumulated  secretion 
may  generally  be  felt  as  an  elastic  fluctuating  tumour  above  the  pubes,  reaching 
sometimes  nearly  to  the  umbilicus. 

'I'he  Treatment  consists  in  puncturing  tlie  hymen  Avith  a trochar,  enlarging 
the  opening  Avith  a probe-pointed  bistoury,  and  thus  discharging  the  retained 
fluid,  Avhich  may  be  in  very  large  quantity.  This  operation,  unless  performed 
with  antiseptic  precautions,  is  l)y  no  means  free  Ironi  risk.  Before  any  incision 
Ik*  made,  the  parts  should  be  thoroughly  cleansed  Avith  a 5 per  cent,  solution 
(»f  carbolic  acid.  The  cavity  left  after  complete  evacuation  of  the  fluid  must 
be  Avell  Avashed  out  Avith  carlxilic  lotion  or.  a strong  solution  of  iodine,  after 
which  a pad  of  iodolorm  gauze,  or  other  eflieient  antiseptic  dressing  should 
be  applied  and  retained  in  place  by  a "T-bandage.  Daily  syringing,  Avith 
renewal  of  the  dressing,  is  to  be  practised  at  first  until  all  danger  of  septic 
mischief  be  OA'er,  the  urine  meanwhile  being  draAvn  olf  as  re(|nired  by  means 
of  the  catheter.  In  opening  the  membrane,  it  need  scarcely  be  said  that 
wound  of  the  urethra  should  be  carefully  guarded  against  ; and,  Avith  care, 
that  canal  may  always  be  aA'oided.  I have,  however,  seen  one  case  in  Avhich 
it  had  l)ceii  slit  up  by  the  Surgeon  Avho  punctured  the  membrane. 

Occasionally  the  Surgeon’s  advice  may  be  sought  Iw  married  Avomcn,  for  a 
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rigid  and  oidy hymen;  when  iucision  with  a prohc-])ointed 
bistoury  or  forci))le  dilatation  may  be  required.  Impregnation,  however,  is 
possible,  even  though  the  hymen  be  not  ruptured  ; and  it  may  be  necessary 
during  parturition  actually  to  complete  the  division  of  that  membrane,  ii' 
thickened  and  unruptiired,  though  in  most  cases  it  gives  way  under,  the 
pressure  of  the  foetal  head. 

It  may  happen  that  surgical  aid  is  needed  to  supplement  conjugal  ehbrts  in 
the  consummation  of  the  marriage  rite.  In  these  so-called  “ delicate  ” ciLses, 
anmsthesia  having  been  induced,  the  Surgeon  introduces  a small  bivalve 
speculum  shut  (Fig,  983),  or  an  ordinary  “ glove-stretcher,”  and,  expanding 
the  blades,  ruptures  the  hymen,  and  dilates  the  vagina  to  the  necessary 
extent  as  he  withdraws  the  instrument.  When  severe  spasmodic  pain,  of  the 
character  known  as  vaginismus,  is  habitually  caused  by  coition,  its  oi'igin  may 
occasionally  be  traced  to  a hyperEesthetic  condition  of  the  remains  of  the 
hymen.  In  such  cases,  excision  by  means  of  curved  scissors  of  a complete 
ring  of  the  sensitive  tissue  seated  immediately  vuthin  the  entrance  of  the 
vagina,  usually  serves  to  cure  the  affection  ; and  this  all  the  more  surely  if 
followed  by  forcible  dilatation  of  the  part  and  the  introduction  of  a firm  plug 
of  iodoform  gauze,  which  should  be  allowed  to  remain  in  situ  for  several  days. 

Absence  of  the  Uterus  and  Ovaries,  with  imperforate  vagina,  is 
occasionally  met  with  in  women,  otherwise  perfectly  well  formed  : the  external 
organs  of  generation,  labia,  and  nymphm  being  present,  and  the  breasts  ! 

developed.  In  such  cases,  it  is  remarkable  that  sexual  desire  usually  exists.  , 

The  true  condition  may,  however,  be  detected  by  an  examination  reciim,  i 

and  especially  by  the  introduction  of  a catheter  into  the  bladder  whilst  the  \ 

linger  is  in  the  rectum,  when  the  two  cavities  will  be  found  to  be  in  close  j 

apposition  without  the  intervention  of  uterus  or  ovaries,  the  point  of  the  j 

instrument  being  felt,  thinly -covered,  through  the  gut.  In  two  of  the  cases  of 
this  kind  in  which  I have  been  consulted,  there  had  been  monthly  epistaxis. 

No  surgical  interference  can  be  of  any  avail  in  such  cases  ; and  an  attempt  to 
restore  the  vagina  would  necessarily  lead  to  fatal  results  by  opening  the 
peritoneal  cavity.  Occasionally,  if  the  woman  has  been  married,  the  fruitless 
attempt  at  coition  on  the  part  of  the  husband  has  caused  dilatation  and 
expansion  of  the  urethral  orifice  to  such  an  extent,  that  the  index  finger 
may  be  introduced  into  the  cavity  of  the  bladder.  I have  known  this 
expanded  urethra  mistaken  for  the  vaginal  aperture,  coitus  eftected  into  it, 
and  the  existence  of  the  malformation  for  a long  time  completely  overlooked. 
Simultaneous  vesical  and  rectal  exploration  will  always  clear  up  the  true 
nature  of  the  case. 

Hypertrophy  of  the  Cj.itoris  is  occasionally  met  with  ; this  organ 
becoming  enlarged,  elongated,  and  pendulous,  and  in  some  cases  attaining  an 
enormous  size.  Hargrave  mentions  an  instance  where  it  was  found  alter 
removal  to  constitute  a tumour  weighing  five  pounds  and  a hall.  hen  the 
clitoris  is  enlarged,  it  may  give  rise  to  a good  deal  of  irritation,  and  require 
excision,  an  operatioii  that  is  often  followed  by  rather  troublesome  luemori’hage, 
requiring  the  use  of  the  actual  cautery  for  its  arrest.  The  clitoris  ]nay  also 
occasionally  be  the  seat  of  epitlielioma  ; which,  however,  is  more  commonly 
met  with  aftecting  the  labia  jninora  and  the  orifice  of  the  vagina.  In 
cither  situation  excision  by  means  of  Paquelin’s  cautery  knife  is  the  most 
effectual  mode  of  treatment. 
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Removal  of  the  Clitoris,  even  thoiigli  not  enlarged,  Avas  some  years  ago 
recommended  and  extensively  practised  as  a means  of  cure  in  some  forms  of 
epilepsy  and  of  erotomania.  This  is  an  operation  as  unscientific  as  it  Avould 
be  to  remove  tlie  glans  penis  for  the  cure  of  similar  aftections  in  the  male,  and 
one  that  the  experience  of  the  profession  lias  proved  to  be  as  useless  in  its 
results  as  it  is  unscientific  in  its  principle.  • 

Tumouhs  of  various  kinds  are  met  with  in  the  interior  of  the  vagina, 
springing  from  its  walls.  These  may  be  of  a Cystic  character  ; but  occasion- 
ally trae  Mucous  Polypi  are  found  dependent  and  projecting  from  the  side 
of  this  canal.  These  may  most  readily  be  removed  by  transfixing  their  base 
by  a double  whipcord  ligature,  and  then  strangling  them.  In  performing  this 
ojieration,  however,  when  the  tumom*  grows  from  the  posterior  wall,  care  must 
lie  taken  to  ascertain,  by  proper  digital  examination,  that  a portion  of  the 
rectum  has  not  been  di’agged  down  into  its  base. 

Yaginal  Haemorrhoids  are  occasionally,  though  rarely,  met  with.  They 
occm’  chiefly  towards  the  anterior  pai’t  of  the  vagina,  or  about  the  lower  wall 
of  the  urethra,  as  rounded,  smooth,  purple  masses  of  enlarged  and  congested 
veins.  In  one  case  I have  seen  a mass  of  this  kind  in  an  old  lady  give  rise  to 
permanent  incontinence  of  urine  or  dysuria,  by  keeping  the  urethral  aperture 
patent.  Destruction  by  Paquelin’s  or  the  galvanic  cautery  is  the  best  method 
of  treatment,  care  being  taken  not  to  touch  the  healthy  mucous  membrane, 
which  must  be  protected  by  a bone  speculum. 

Prolapsus  of  the  anterior  or  the  posterior  wall  of  the  vagina  may  occur, 
giving  rise,  in  the  first  instance,  to  protrusion  of  the  bladder,  or  Cystocele  ; 
in  the  other,  to  a Rectocele.  In  either  case,  but  especially  in  the  first,  it 
occasions  veiy  serious  and  troublesome  consequences,  amongst  which  chronic 
inltation  of  the  mucous  membrane  of  the  bladder,  with  perhaps  phosphatic 
deposits  in  the  urine,  are  the  most  marked.  These  protrusions  may  be  sup- 
jiGiied  by  the  use  of  properly  constructed  belts  or  pessaries  combined  with  the 
use  of  astringent  injections. 

In  some  cases  the  Surgeon  may  feel  disposed  to  undertake  plastic  operations, 
in  order  to  naiTOw  the  vaginal  orifice  by  freely  paring  opposite  portions  of 
its  wall,  bringing  together  the  freshened  surfaces  l)y  means  of  the  silver 
suture,  and  thus  procuring  narrowing  of  the  canal  and  permanent  support  to 
the  ])rotruded  part.  The  success  of  such  operative  jiroceedings  will  greatly 
dep3iid  on  attention  to  details.  The  mucous  membrane  at  the  orifice  of  the 
vagina  should  be  dissected  oft’  from  about  half  an  inch  below  the  meatus  on  one 
side,  to  a corresponding  part  on  the  other,  in  a strip  about  an  inch  and  a half 
wide  ; the  dissection  l)cing  carried  well  iq)  jiosteriorly  in  the  fourchette.  Two 
or  three  deep,  and  as  many  superficial,  sutures  should  be  passed ; the  deej) 
being  left  in  for  about  five,  the  su])ci'ficial  for  seven  days.  Great  attention 
should  be  paid  to  cleanliness,  the  ])atient  lying  on  her  side  with  a catheter  in 
the  hla^lder  communicating  with  an  india-rubber  tube  to  carry  oft’  the  urine  ; 
and  the  bowels  should  be  confined  by  opium. 

Yauiouh  Discharges  connected  with  the  female  organs  of  generation  i’all 
under  the  observations  of  the  Surgeon  ; these  may  occur  from  the  external 
organs,  from  the  mucous  membrane  covering  the  cervix  uteri,  or  from  the 
interior  of  the  cavity  of  that  organ.  These  discharges,  when  jirocceding  from 
the  mucons  membrane  covering  the  external  organ,  or  lining  the  vagina,  are 
frequently,  though  not  necessarily,  of  a gonorrhoeal  character  ; and  then 


1192  DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 


require  to  be  treated  in  the  way  that  iias  been  mentioned  at  p.  1084,  Vol.  J I. 
When  they  are  of  a simj)lc  nature,  proceeding  from  mere  excessive  secretion  of 
these  parts,  astringent  injections,  and  attention  to  the  general  health,  will 
usually  succeed  in  effecting  a cure, 

\agixal  ] )ischakges  of  a purulent  character  not  unfrequently  occur  in 
young  female  children,  as  the  result  of  constitutional  debility  or  strumous 
derangement.  Occasionally  such  discharges  lead  to  the  suspicion  of  the  child 
having  been  improperly  tampered  with  ; and,  although  they  may  of  course  be 
ttccasioned  by  some  violence  inflicted  on  the  genitals,  or  even  from  gonorrhoeal 
infection,  it  must  be  borne  in  mind  that,  in  the  great  majority  of  instances, 
they  certainly  arise  from  constitutional  conditions  solely,  and  are  in  no  way  re- 
ferable to  external  causes.  The  Treatment  consists  in  attention  to  cleanliness, 
the  use  of  warm  lead-lotions,  and  improvement  of  the  general  health. 

Discharges  dependent  upon  unhealthy  conditions  of  the  cervix  and  lining 
membrane  of  the  uterus  usually  require  special  treatment,  for  the  details  of 
which  the  reader  may  best  refer  to  w^orks  devoted  to  the  Diseases  of  Women  ; 
Avhere  a consideration  of  the  nature  and  management  of  uterine  displacements 
also  will  be  found. 

TUMOUBS  OF  THE  UTEBUS. 

The  so-called  Fibroid,  or,  more  correctly,  Fibro-myomatous  growths,  con- 
stitute by  far  the  most  common  form  of  uterine  tumour.  These  occim  either 
singly,  or  as  multiple  formations  affecting  chiefly  the  fundus  and  body  of  the 
uterus.  As  a rule  they  develope  slowly,  and  in  the  majority  of  instances  give 
rise  to  no  symptoms  calling  for  surgical  treatment ; but  occasionally  active 
interference  is  necessitated  in  consequence  of  danger  to  life  arising  from  oiie  > 

or  more  of  the  following  conditions,  viz.,  persistent  and  uncontrollable  uterine  I 

hmmorrhage  ; rapid  increase  in  the  size  of  the  tumour  (sometimes  due  to 
cystic  degeneration)  ; or  constant  and  severe  pain  caused  by  pressure.  |j 

The  ordinary  classification  adopted  of  subperitoneal,  intramural,  and  sub-  > 
mucous  growths,  may  conveniently  be  followed  in  considering  the  surgical  ff 
treatment  of  these  tumours.  ^ 

(1.)  The  subperitoneal  variety,  wdien  unaccompanied  by  much  coexistent  en- 
largement of  the  uterine  body,  is  not  uncommonly  met  with  as  a more  or  less 
distinctly  pedunculated  growth  springing  from  the  fundus.  If  of  moderate 
size,  this  may  readily  be  removed  on  abdominal  section  by  securing  the  pedicle 
with  a trans^ing  ligature  of  stout  silk  previous  to  division,  and  then  suturing 
the  cut  edges  of  its  peritoneal  investment  across  the  surface  of  the  stump.  In 
cases,  however,  in  which  a tumour,  often  of  very  large  size,  is  composed  of  a 
multiple  mass  of  sul)peritoneal  outgrowths,  invoh'iug  closely  the  uterine  body, 
the  operation  of  hysterectomy  is  to  be  had  recourse  to.  This  procedure,  in- 
volving the  ablation  of  the  entire  mass  of  the  tumour,  including  the  body  of  the 
uterus  together  wdth  the  ovaries  and  tubes,  has  recently  come  to  be  regarded 
as  the  most  satisfactory  mode  of  dealing  with  such  cases.  Tlie  oiwration  is 
])erformed  as  follows  : — The  tumour,  liaving  been  turned  out  of  the  al)dominal 
cavity,  is  held  up  l)y  an  assistant,  Avhile  the  Surgeon  encircles  the  uterus, 
usually  at  about  the  level  of  the  junction  of  the  body  and  ceiA'ix,  with  a soft  iron 
wire  connected  with  a small  ccraseur  known  as  Ivoeberle's  serre-nand.  hen- 
eA  cr  possible,  the  ovaries  and  tubes  should  be  included  in  the  loop  ; while  care  is 
required  that  no  portion  of  intestine  be  nipped  by  it.  and  that  the  bladder 
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be  kept  out  of  harm's  way  in  front.  The  wire,  having  been  properly  secured, 
is  tightened  by  means  of  the  spiral  screw  of  the  sen'c-naud  sufficiently 
to  prevent  all  risk  of  lueniorrhage  ; and  a stout  steel  pin  is  then  passed 
through  the  pedicle  immediately  above  the  constricting  loop,  before  cutting 
away  the  tumour.  After  this  has  l)cen  done,  the  abdominal  incision  is  carefully 
closed  around  the  stump,  which  is  maintained  in  position  externally  by  the 
transfixing  pin.  Finally  the  Avire  is  again  tightened  by  a turn  or  tAvo  of  the 
screAv  ; the  stump  is  then  thoroughly  tanned  by  means  of  the  solid  per- 
cliloride  of  iron,  and  a dry  dressing  is  applied.  If  aU  go  Avell,  the  wire  usually 
comes  aAvay  about  the  IGth  to  the  20th  day,  leaving  a cavity  which  heals  by 
granulation. 

(2.)  The  intramural  variety  of  fibro-myoma  occurs  in  one  of  tAA'O  forms. 
The  first  of  these  may  be  described  as  a more  or  less  uniform  hypertrophy  of 
the  uterine  tissue,  constituting  the  tumour  commonly  known  as  a soft  fibroid. 
This  enlargement  is  usually  accompanied  by  profuse  uterine  haemorrhage, 
Avhich  may  occasionally  necessitate  active  surgical  interference.  In  such  cases 
cither  one  of  tAvo  operations  may  be  performed  for  the  relief  of  the  patient, 
\ iz.,  removal  of  the  uterine  appendages  (ovaries  and  tubes)  with  a Anew  to 
arresting  hemorrhage  and  promoting  atrophy  of  the  growth  by  premature  in- 
tluction  of  the  menopause  ; or  else  the  above-described  operation  of  hysterec- 
tomy, Avhich  is  on  the  whole  the  most  satisfactory  mode  of  dealing  Avith  these 
tumours.  The  second  form  of  intramural  fibro-myoma  consists  of  localized 
h}'pertrophic  groAvths  which  as  a rule  are  distinctly  encapsuled.  When 
multiple,  these  may  occasionally  give  rise  to  a considerable  tumour,  requiring' 
the  same  treatment  as  the  aboA^e. 

(3.)  The  submucous  variety  of  fibro-myoma,  Avhen  occurring  as  a more 
or  less  sessile  growth,  projecting  into  and  dilating  the  uterine  caAuty,  may 
occasionally  demand  surgical  interference  in  consequence  of  alarming  and  per- 
sistent haemorrhage.  If  the  cervix  be  expanded  over  the  protruding  mass,  a 
free  incision,  made  through  the  capsule  of  the  presenting  portion,  Avill  enable 
the  operator  to  shell  out  the  tumour  by  a gradual  process  of  enucleation,  Avhile 
firm  supra-pubic  pressure  is  maintained  by  the  hand  of  an  assistant,  in  order 
to  facilitate  tlie  extraction.  This  operation,  often  a A’ery  seA'cre  and  difficult 
one  if  the  groAvth  be  of  any  size,  should  be  undertaken  only  for  the  relief  of 
most  urgent  symptoms,  since  all  submucous  gi’OAvths  haA'c  a natural  tendency 
to  become  polypoid  in  character,  and  thereby  more  easily  removable. 

The  ordinary  fibroid  polypus  is  usually  met  Avith  as  an  OA'al  or  pyriform 
mass,  attached  to  the  posterior  aspect  or  fundus  of  the  uterine  cavity  by  means 
of  a more  or  less  distinct  pedicle.  Such  growths  not  uncommonly  give  rise 
to  rejKjated  and  dangerous  hemorrhage,  often  altogether  disproportionate 
to  their  size.  The  most  efficient  mode  of  treatment  consists  in  removal  by 
means  of  a Avire  ecrasenr,  of  Avhich  the  loop  is  passed  round  the  pedicle  and 
gradually  tightened  until  division  be  eftected.  Unless  the  growth  be  protrud- 
ing through  the  cervix,  preliminary  dilatation  of  this  structure  Avill  be 
required  in  order  to  ]>ennit  of  the  necessary  manipulations. 

Two  other  varieties  of  uterine  ])oly])i  are  met  Avith,  viz.,  the  glandular  and 
the  cellular  polyp.  These  usually  grow  from  the  cervix  or  its  immediate 
neighbourhood,  and  their  removal  by  means  of  the  Avirc-ecraseur,  or  by  simple 
toi-sion,  if  of  small  size,  commonly  presents  no  difficulty. 

It  is  an  im|)ortant  rule,  after  all  operations  inA'olving  the  uterine  cavity,  to 
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freely  ai:)ply  pure  tincture  of  iodine  to  the  interior  of  the  womb,  in  order  to 
avoid  the  risks  of  septic  mischief  otherwise  liable  to  ensue. 

Malignant  disease  of  the  uterus  may  occur  in  any  one  of  the  three 
following  forms,  viz.:  as  glandular  carcinoma  (usually  of  the  medullary  type) ; 
as  epithelioma  ; or  very  rarely  as  sarcoma. 

(1.)  Glandular  carcinoma,  which  is  much  the  most  common  fonn  of 
malignant  disease  here  met  with,  commences  as  a hard  somewhat  nodulai' 
hypertrophy  of  the  cervix,  with  a tendency  speedily  to  affect  the  neigh- 
bouring tissues  of  the  broad  ligaments,  thereby  leading  to  early  impairment 
of  the  natural  mobility  of  the  uterus.  As  the  disease  progresses,  infiltration 
rapidly  extends,  until  the  pelvic  organs  are  found  completely  fixed,  and 
surrounded  by  the  new  growth.  Destructive  changes  next  take  place  in  the 
tissues  implicated,  usually  accompanied  by  fetid  discharge,  and  by  occasional 
attacks  of  hoemorrhage.  The  amount  of  pain  complained  of  varies  in  different 
cases,  but  it  is  often  of  a most  severe  character.  General  constitutional 
cachexy  ensues,  and  the  patient  dies  exhausted. 

Treatment  in  advanced  cases  must  necessarily  be  pm-ely  palliative,  the  chief 
indications  being  to  control  hemorrhage,  relieve  pain,  and  sustain  the  patient’s 
strength  by  suitable  nourishment.  In  the  earlier  stages  of  the  affection,  before 
there  is  any  apparent  implication  of  neighbouring  parts,  attempts  arc  occa- 
sionally made  to  arrest  the  disease  either  by  excision  and  the  use  of  the  cautery, 
or  else  by  resorting  to  the  solvent  properties  of  a strong  bromine  solution 
injected  into  the  diseased  tissues.  Such  treatment,  although,  perhaps,  justifi- 
able, can  be  ol  little  use  in  retarding  the  progress  of  the  malady. 

Complete  extirpation  of  the  uterus,  practised  per  vagiuam  or  by  abdominal 
section,  is  a procedui-e  which,  unless  resorted  to  in  the  very  earliest  stage  of 
the  disease,  when  the  uncertainty  of  diagnosis  must  render  its  adoption  bai’ely 
justifiable,  cannot  possibly  hold  out  hopes  of  prolonging  life.  The  immediate 
results  of  the  operation  have  so  far  proved  most  disastrous  in  this  countiy  ; 
while  in  the  very  few  exceptional  cases  where  the  patient  has  survived,  re- 
currence of  the  disease  has  invariably  taken  place  within  the  course  of  a few 
months. 

(2.)  Epithelioma  of  the  uterus,  commonly  known  as  cauliflower  ex- 
crescence, commences  as  a papillomatous  growth,  afiecting  the  mucous  lining 
of  the  cervix,  which  rapidly  spreads  to  a soft  fungating  mass,  with  a tendency 
to  implicate  neighbouring  parts. 

While  still  confined  to  the  tissues  of  the  cervix,  the  disease  may  be  eradi- 
cated by  removal  with  the  ecraseur  or  by  free  excision  ; but  if  once  the  broad 
ligaments  have  been  invaded,  rapid  infiltration  takes  place,  and  the  affection 
inevitably  proves  fatal. 

(8.)  Sarcoma  of  the  uterus  is  of  very  rare  occurrence,  being  met  with 
either  as  a localized  submucous  growth,  or  still  more  rarely  as  a diftiise 
infiltration  of  the  uterine  Avail.  ’’J’he  prognosis  is  ahvays  unfavourable,  although 
less  speedily  so  than  in  the  case  of  the  cancer.  When  confined  to  the  fundus, 
the  removal  of  the  projecting  groAvths  may  occasionally  be  effected  after  dilata- 
tion of  the  cervical  canal,  by  means  of  the  curette  or  sharp  spoon,  folloAved  by 
the  application  of  strong  nitric  acid.  'J’he  only  other  treatment  likely  to  prove 
effectual  is  extiipition  of  the  entire  uterus,  as  referred  to  above. 
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TUMOURS  OF  THE  OVARY, 

For  clinical  purposes,  may  be  broadly  classed  in  fc\vo  main  groups,  cystic 
i and  solid.  The  hmt  of  these,  including  those  in  which  cyst-development  is 
^ the  most  mai'ked  feature  of  the  growth,  can  be  subdivided  as  follows  : 1.  Ilni- 

I locular  cysts  ; 2.  Multilocular  cysts  ; 3.  Dermoid  cysts  ; 4.  Colloid  cysts ; 

' Cysto-sarcomata.  The  second  group,  consisting  of  the  more  or  less  solid 

II  formations,  would  include  : 1.  Sarcoma ; 2.  Fibroma  ; 8.  Carcinoma. 

' Of  these  growths,  those  included  in  the  first  group  constitute  a large 
f majority  of  the  ovarian  tumours  met  with  ; the  multilocular  variety  being  on 

(the  whole  the  most  common,  while  dermoid  cysts  and  cysts  with  colloid  con- 
tents are  comparatively  rare.  The  solid  tumours,  referred  to  in  the  second 
grouj),  occur  very  much  less  frecpiently  than  any  of  the  above. 

Tumoui's  of  tlie  ovary  may  develop  at  almost  any  age,  being  occasionally 
{\  met  with  in  quite  young  children,  and  not  very  uncommonly  in  women  Avho 
11  liaye  long  passed  the  menopause ; bub  the  largest  proportion  of  cases  occur 
')(  between  the  ages  of  twenty  and  fifty.  One  or  both  ovaries  may  be  affected. 

' If  uninterfered  with,  the  disease  invariably  proves  fatal  after  a shorter  or 
j longer  interval,  usually  within  two  or  three  years  from  the  first  development  of 
i an  abdominal  tumour,  death  occurring  from  gradual  exhaustion  due  to  inter- 
1 ference  with  the  functions  of  neighbouring  viscera.  But,  in  the  great 

!|  majority  of  inshmees,  an  earlier  fatal  termination  is  liable  to  result  from  some 
i iiitercurrent  complication  or  accident — such  as  rotation  of  the  pedicle,  inflam- 
I mation  of  the  cyst,  rupture  of  its  wall,  &c.,  conditions  which,  unless  promptly 
) dealt  with  by  operation,  must  inevitably  hasten  the  patient’s  death, 
j Diagnosis. — The  diflerential  diagnosis  of  ovarian  tumours . fr'om  the 

numerous  abdominal  enlargements  Avhich  may  simulate  them  is  too  extensive  a 
subject  to  Ije  treated  of  here.  The  following  ]nay,  however,  be  enumerated  as 
conditions  possibly  requiring  elimination  before  a definite  diagnosis  of  ovarian 
•lisease  can  be  arrived  at.  1.  Obesity,  oedema  of  the  abdominal  Avail,  tonic 
spasm  of  the  recti  muscles  Avibh  hysterical  tympanitis  (phantom  tumour). 
2.  Stercoraceous  accumulation,  distended  urinary  bladder,  retained  men- 
stnial  fluid,  distended  gall  bladder.  8.  Tumour  of  liver,  spleen,  or  kidney, 
sarcoma  of  the  abdominal  glands.  4.  Peritoneal  hceinatocele,  abdominal  or 
ixjlvic  absce.ss.  u.  Normal  pregnancy,  hydramnios,  extra-uterine  pregnancy, 
iiteniie  fibro-myoma,  uterine  fibro-eyst,  hydro-  or  pyo-salpynx.  (i.  Hydro- 
ne])hrosis,  hydatid  cysts,  subperitoncal  cysts,  paroAUirian  cysts.  7.  Simple 
ascites,  encysted  dropsy  of  jieritoneuiu,  peritoneal  cancer  Avith  ascitic  fluid. 
The  conditions  enumerated  iii  the  last  tliiue  (jf  these  groups  are  perhajAs  the 
most  likely  to  mislead  in  forming  an  o|)iiiion. 

In  all  cases  of  abdominal  tumour,  the  patient  should  be  examined  undressed 
and  lying  upon  her  back  Avith  the  shoulders  someAvhat  raised  and  the]  knees 
drawn  up.  After  carefully  noting  the  salient  points  in  the  history  of  the  case, 
such  as  the  duration  and  rate  of  growth  of  the  enlargement,  its  apparent  scat 
of  origin,  the  past  and  i)resent  cojidition  of  the  menstrual  function,  Ac.,  the 
.Surgeon  should  proceed  to  determine  the  mitni'c  of  the  tumour  by  the  syste- 
matic employment  of  the  folloAviiig  means  : — J.  Jnspedton  : (’ondition  of  the 
abdominal  Avail;  amount  of  distension;  shape  and  contour  of  the  SAvelling, 
whether  symmetrical  or  not,  jn'ominent  anteriorly,  or  bulging  laterally;  extent 
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of  downward  nioYcmcnt  A’isiblc  on  deep  inspiration.  2.  /Trci/t<.sio/i : J'osition 
and  extent  of  resonance,  Avhether  strictly  limited  or  diffused,  altered  or  not  by 
cliaiige  of  ijosition  on  tlie  part  of  the  patient;  presence  and  natnre  of  fluctua- 
tion, whether  limited  (encysted),  or  general  (free  fluid).  A.  FaJj)afion  ; Size, 
outline,  and  consistence  of  the  tumour ; its  relative  mobility;  solid  or  with- 
fluiel  contents  ; presence  of  nodular  outgrowths.  4.  Ausciiltaiion : Presence- 
of  the  foetal  heart  in  case  of  suspected  pregnancy;  uterine  souffle,  n.  By 
\ agmal  or  Rectal  examination  may  be  determined  whether  the  tumour  have  a 
j3elvic  connection  or  not  ; and  if  so,  whether  it  be  uterine,  tubal,  or 
ovarian. 

Tapping  or  aspiration  of  a fluctuant  abdominal  tumour  of  doubtful  origin 
is  occasionally  resorted  to  with  a view  to  ascertain  its  nature  by  examination 
of  the  fluid  withdrawn  ; and  of  late  years  an  exploratory  incision  has  been 
recommended  in  obscure  cases  as  a more  definite  means  of  clearing  up  the 
diagnosis.  This  last  procedure,  although  comparatively  safe  if  performed 
mth  all  due  precautions,  should  by  no  means  be  rashly  undertaken  ; but  if 
practised,  the  operator  must  be  prepared  to  at  once  proceed  to  the  removal  of 
the  tumour,  should  such  a step  be  found  advisable. 

Treatment  of  Ovarian  Tumour. — 1.  Bij  Medical  Aleans.  These  cannot 
possibly  exercise  any  curative  influence,  or  in  any  way  materially  retard  the 
]3rogress  of  the  disease.  Specific  treatment  by  mercury  or  iodine  only  hastens 
the  progress  of  the  malady,  by  breaking  down  the  constitutional  powers  of  the 
patient  ; and  attempts  at  promoting  the  absorption  of  the  fluid  by  purga- 
tives, diuretics,  &c.,  are  invariably  unsuccessful.  The  utmost  that  can  be 
done  by  medical  treatment  in  ovarian  disease  is  to  attend  to  the  general 
health,  and  to  support  the  patient’s  strength  by  tonics,  pending  the  removal  of 
the  tumour, 

2.  Tapping  in  ovarian  dropsy  was  formerly  recommended  as  a palliative 
mode  of  treatment,  occasionally  resulting  in  a cure.  That  this  may  possibly 
follow  in  the  case  of  a unilocular  serous  cyst  of  the  broad  ligament,  no 
doubt  can  be  entertained  ; but  experience  has  shown  that  after  withdrawal  of 
the  fluid  from  a true  ovarian  cyst,  re-accumulation  invariably  takes  place, 
necessitating  more  and  more  frequent  repetition  of  the  tapping,  if  the  treat- 
ment be  persisted  in,  until  the  j3atieut  finally  dies  exhausted.  The  operation, 
therefore,  not  only  holds  out  no  prospect  of  cure  ; but,  as  a matter  of  fact,  its 
adoption  is  usually  the  precursor  of  a more  rapidly  fatal  termination  to  the 
case  than  Avould  otherwise  occur.  For,  in  addition  to  the  more  immediate 
risks  attendant  ujAGn  the  procedure,  such  as  Avound  of  a A’cssel  in  the  abdomi- 
nal Avail,  in  the  subjacent  omentum,  or  in  the  cyst-Avall  itself  ; puncture  of 
adherent  intestine  or  uiinary  bladder  ; escape  of  irritating  ovarian  fluid  into 
the  peritoneal  cavity,  &c.  ; tapping  entails  also  certain  remote  dangers  Avbich 
render  its  adoption  of  very  questionable  advantage  to  the  patient,  even  Avhen 
undertaken  as  a means  of  temporary  relief.  Foremost  among  these  may  be 
mentioned  adhesiAn  peritonitis,  inflammation  of  the  cyst-A\'all,  suppuration  of 
its  contents — conditions  Avhicb,  if  not  rapidly  fatal,  must  very  seriously  com- 
plicate any  future  attempt  to  extirpate  the  tumour.  Even  though  none  of 
these  untoAvard  ev'ents  sliould  result,  yet  the  operation,  unless  performed  Avith 
the  strictest  antiseptic  precautions,  is  always  lial)le  to  induce  septic  contami- 
nation of  the  cyst-fluids,  a state  of  things  Avhich,  although  not  necessarily 
leading  to  any  obvious  trouble  at  the  time.  Avill  surely  tend  to  diminish  the 
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patient’s  dumec  of  recovery  from  a subsequent  ovariotomy  by  exposing-  her 
to  the  risk  of  septicaemia.  Finally,  the  puncture  in  the  cyst-wall  may  from 
•some  cause  or  other  remain  unsealed,  thus  allowing  free  escape  of  ovarian 
fluid  into  the  ixn-itoneal  cavity  with  all  its  attendant  dangers,  among  which 
not  the  least  is  that  of  malignant  infection  of  the  peritoneum  from  a protrud- 
ing papillomatous  growth. 

The  above  enumeration  of  the  dangers  incurred  through  tapping  ovarian 
•cysts  is  in  accordance  with  the  experience  of  those  Surgeons  who  have  had 
the  fullest  opportunities  of  judging  of  the  results  of  this  operation  ; and  it 
is  not  too  much  to  say  that  the  procedure  is  one  to  Avhich  recourse  should 
but  verv  rarely  be  had,  only  when  rendered  justifiable  by  exceptional 
circumstances. 

As  a means  of  relieving  urgent  dyspnoea,  tapping  is  clearly  applicable  only 
to  unilocular  cysts,  or  to  those  multilocular  tumours  in  which  one  cyst-cavity 
largely  predominates  in  size  over  its  neighbours.  When  imperatively  called 
for  with  this  view,  the  operation  should  invariably  be  performed  with  the 
•strictest  antiseptic  precautions,  including  the  use  of  the  carbolized  spray,  in 
order  to  obviate  the  risks  of  septic  infection  of  the  cyst-contents.  The  punc- 
-tnre  may  be  made  through  the  linea  alba,  as  in  the  case  of  ordinary  ascites  ; 
but  not  unfrequently  the  tumour  presents  more  distinctly  at  some  other  part 
of  the  abdominal  wall,  and  the  point  selected  may  be  varied  accordingly,  care 
Ijeing  taken  always  to  choose  a spot  free  from  intestinal  resonance,  and  suffi- 
•ciently  remote  from  the  pubes  to  avoid  any  possibility  of  puncturing  the 
bladder  which  may  be  drawn  up  in  front  of  the  tumour. 

Incision  and  Drainage  is  a method  of  treatment  occasionally  applicable 
with  advantage  in  exceptional  cases  of  univei’sally  adherent  sup|)urating  cysts, 
when  attempted  extirpation  of  the  tumour  would  entail  extreme  risk  to  life, 
•owing  to  the  probability  of  rupture  of  the  cyst- wall  during  its  removal — an 
■•accident  most  likely  to  prove  fatal,  as  involving  the  escape  of  irritating  septic 
matter  into  the  peritoneal  cavity.  The  operation  in  such  instances  involves  a 
short  incision  in  the  usual  situation,  of  sufficient  extent  to  enable  the  Surgeon  to 
judge  of  the  closeness  of  the  parietal  adhesions,  and  by  puncture  of  the  cyst  to 
determine  the  putrid  nature  of  its  contents.  After  thorough  evacuation  and 
sponging-out  of  the  cyst-cavity  with  a strong  solution  of  iodine,  a glass 
drainage-tube  should  be  inserted,  and  the  incision  closed  by  means  of  sutures 
connecting  the  cyst  with  tlie  margins  of  the  opening  in  the  abdominal  wall. 
The  subsequent  management  of  the  case  involves  frequent  withdrawal  of  fluid 
from  the  tube  by  means  of  a suitable  syringe,  and  the  use  of  some  efficient 
antiseptic  to  prevent  putrefaction  of  the  discharges.  Under  this  treatment, 
the  cyst-cavity  rapidly  contracts,  and  Anally  closes  entirely. 

Other  means  of  dealing  with  unilocular  ovarian  cysts  have  from  time  to 
time  been  suggested,  all  aiming  at  the  same  princi])le,  viz.,  that  of  inducing 
gradual  contraction  of  the  cyst  and  cohesion  of  its  walls.  But  of  the  prc)- 
•cedures  advocated,  that  above  described  is  the  only  one  to  be  at  all  recom- 
mended, and  that  only  in  the  e.xccptional  instances  alluded  to.  Xo  operation, 
liowever,  short  of  coin))lete  extirpation,  can  be  looked  n])on  as  surely  curative, 
since,  even  after  incision  and  drainage,  followed  a])|iarcntly  by  coni])lcte  con- 
traction, it  not  uncommonly  happens  that  secondary  cysts  dcvelopc  in  the 
wall  or  base  of  the  original  tumour,  and  cvcntnnlly  a multilocular  growth 
may  be  substituted  for  what  was  apparently  in  the  first  instance  a'nnilociilar 
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cyst.  These  measures  have  consequently,  Avherever  possible,  given  wav  to  tlie 
safer  and  far  more  certain  procedure  of  ovariotomy. 

Ovariotomy  !is  probably  the  greatest  triumph  of  modern  Surgerv  in  its 
operative  de]iartment.  In  its  original  conception,  as  in  its  ultimate  perfection, 
it  reflects  the  greatest  lustre  on  the  British  School  of  Surgery. 

Its  history  is  curious.  Its  progress  was  slow,  and  was  marked  by  those 
oscillations  in  the  judgment  and  the  favour  of  the  Profession  which  frequent]  v 
precede  the  final  establishment  of  a great  advance  in  practice.  The  operatioii 
was  originally  proposed,  and  its  practicability  discussed  in  17G2,  by  William 
Hunter.  It  was  strongly  advocated  and  its  practicability  taught  by  John 
Bell,  at  a later  period.  It  is  said  to  have  been  performed  in  France,  bv 
L’Aumonier,  in  1782,  in  a case  of  “scirrhous  disease  with  abscess”  of  the 
ovary,  the  patient  recovering.  A pupil  of  John  Bell — McDowell  of  Kentucky, 
who  is  the  father  of  ovariotomy — first  performed  the  operation  in  America 
in  1809  ; and  in  all  oj^erated  thirteen  times.  In  1823,  Lizars  operated  for 
the  first  time  in  this  country.  But  the  operation,  though  several  times 
repeated,  fell  into  discredit,  in  a great  measure  owing  to  the  imperfection  of 
the  diagnosis  of  the  cases  in  which  it  was  done,  and  was  not  revived  until 
1830,  when  Jeaffreson  of  Framlingham  practised  it  successfully  through  a 
small  incision  an  inch  and  a half  long  only.  From  this  operation  Ave  must 
date  the  reAUA’al  of  ovariotomy  in  Great  Britain.  This  operation  was  folloAved 
by  others  performed  by  King  of  Saxmundham,  Crisp  of  Harleston,  and  West 
of  Tonbridge.  The  example  of  these  provincial  Surgeons  Avas  followed  by 
their  brethren  in  London,  and  the  operation  was  practised  by  many,  especially 
by  Walne,  F.  Bird,  and  Baker  BroAvn,  but  with  very  discouraging  results  ; for 
of  102  cases  collected  by  Robert  Lee,  in  00  the  disease  could  not  be  removed, 
and  of  these  19  died  ; whilst  of  the  remaining  102,  42  terminated  fatally. 
Not  only  did  these  unfaA'Ourable  results  discourage  the  Profession,  but  a 
groAving  belief  sprang  up  that  this  mortality,  great  as  it  Avas,  did  not  by  any 
means  represent  the  whole  extent  of  the  fatal  cases,  and  notwithstanding  that 
C.  Clay  of  Manchester  continued  to  operate,  ovariotomy  Avas  in  great  danger 
of  falling  into  such  disrepute  as  to  be  excluded  from  ordinary  surgical  practice. 
In  1857  appears  for  the  first  time  in  connection  Avith  ovariotomy  the  name  of 
a Surgeon,  Avho  Avas  not  only  destined  to  revive  OA’ariotomy,  but  to  re-establish 
it  firmly  and  definitively  amongst  the  great  operations  in  surgery  ; for  in 
December  of  that  year  Sir  Spencer  Wells  performed  his  first  operation  of  this 
kind.  This  case,  the  first  of  a series  of  1,000  cases  that  he  had  performed 
up  to  the  year  1881,  led  to  a reviA'al  of  the  operation.  In  Sir  Spencer  Wells’s 
hands,  ovariotomy  assumed  a new  shape  ; its  performance  aa^us  guided  by 
definite  rules,  the  opera tiA'e  details  Avere  carefully  Avorked  out  and  systematized, 
and  the  after-treatment  much  improA'ed.  The  results  obtained  showed  a 
gradually  increasing  success  : thus,  of  the  first  series  of  lOO  cases  published, 
3,4  cases  died  and  00  recovered  ; of  the  second  scries,  28  died  and  72  reco- 
vered ; of  the  third  100  cases,  23  died  and  77  recovered  ; Avhile  of  the  last 
100,  completing  his  1,000  cases,  only  1 1 died  and  89  recovered  ; this  repre- 
senting in  1880  a mortality  less  than  a third  of  that  recorded  in  1800.  These 
results,  admirable  as  they  are,  have  been  still  further  improved  upon  during 
late  years  by  other  well-knoAvn  Avorkers  in  this  field  of  Surgery  ; and  the  pro- 
cedure, formci’ly  so  fatal  as  to  be  jAronouuced  niijustifiable,  is  noAV  the  most 
successful  of  all  great  surgical  operations. 
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111  compariug  the  decreased  mortality  after  ovariotomy  at  the  present  da\\ 
I'vitli  that  which  obtained  even  so  recently  as  ten  years  ago,  there  arc  four 
1 mportant  factor's  connected  with  the  operation  as  iioav  practised  whicli  must 
iie  taken  into  account : (1)  the  diminution  in  the  number  of  cases  which 
liave  been  tapped  previous  to  operation  ; (2)  the  system  of  drainage  of  the 
peritoneal  cavity  ; (3)  the  general  adoption  of  the  intra, peritoneal  treatment 
of  the  pedicle  ; (4)  the  systematic  employment  of  antiseptics  in  abdominal 
‘.surgery, 

"With  regard  to  the  /?>«/  of  these,  there  can  be  no  doubt  that  the  practice  of 
haiiping  ovarian  cysts,  formerly  so  commonly  in  vogue,  had  much  to  answer 
for  in  retarding  the  progress  of  ovariotomy.  The  disastrous  consequences  of 
the  procedure  failed  from  some  cause  or  other  to  sufficiently  impress  the  mind 
(»f  the  profession  at  large  ; and,  until  within  the  last  ten  years,  tapping  was 
looked  upon  as  the  proper  preliminary  treatment  before  recommending  abdo- 
minal section.  That  such  a course  should  have  appeared  justifiable  in  the 
early  times  of  ovariotomy,  when  the  diagnosis  of  ovarian  disease  was  com- 
paratively in  its  infancy,  is  not  unnatural  ; but,  at  the  present  day,  when  the 
: study  of  abdominal  tumours  has  been  so  greatly  perfected,  the  fiict  that 
ta])piug  is  an  operation  to  be  looked  upon  with  the  greatest  distrust,  is  daily 
becoming  more  generally  recognized  ; and  this  belief  has  undoubtedly  con- 
tributed to  the  success  of  ovariotomy. 

The  second  factor  alluded  to,  viz.,  drainage  of  the  abdominal  cavity,  prac- 
tised by  the  insertion  at  the  lower  extremity  of  the  abdominal  incision  of  a 
glass  tube  reaching  to  the  bottom  of  Douglas’  pouch,  has  certainly  taken  a 
share  in  reducing  the  mortality  after  the  operation.  The  value  of  this  method, 
as  a means  of  preventing  the  accumulation  in  the  peritoneal  cavity  of  fluids 
liable  to  undergo  septic  changes  is  undoubtedly  great ; but  its  employment 
nevertheless  involves  certain  disadvantages  which  must  not  be  lost  sight  of. 
Foremost  among  these  arc  the  risk  of  entry  of  the  causes  of  jmtrefaction 
along  the  track  of  the  tube  ; the  possible  irritation  caused  by  its  presence, 
involving  the  danger  of  intestinal  obstruction  fi’oni  the  formation  of 
lymph  around  its  extremity  ; the  tendency  to  subsequent  weakening  of  the 
cicatrix  at  the  seat  of  its  insertion  ; and,  finally,  the  inconvenience  to  the 
])atient  caused  by  the  frequent  dressing's  necessitated  by  its  presence,  which  in 
.some  degi'ec  prevent  that  absolute  quiet  so  beneficial  to  a rapid  convalescence 
after  (»variotomy.  In  view  of  these  objections,  it  is  fortunate  that  the  anti- 
septic  system,  by  the  protection  which  it  affords  against  sepsis,  now  enables 
the  Surgeon  to  disixiiise  with  drainage  in  the  great  majority  of  instances  where 
its  ii.se  would  formerly  have  been  justly  deemed  essential. 

4’hc  third,  and  perhaps  the  most  important,  factor  in  the  increased  success 
of  ovariotomy,  has  been  the  general  adojition  of  the  intra])critoneal  method  in 
the  treatment  of  the  pedicle,  as  opjio.sed  to  the  extraperitoncal  method,  by 
means  of  the  clamp,  which  was  formerly  used  to  a very  large  extent.  The 
disadvantages  of  tlie  clamp  are  now  .so  self-evident,  that  it  is  difficult  to 
nuderstand  how  it  should  so  long  have  held  its  ground  against  the  ligature. 
Certainly  the  practice  of  tying  the  pedicle  with  a silk  thread,  cutting  the  ends 
short  off,  and  returning  the  stump,  is  the  simplest  and,  if  projierly  managed, 
the  .safest  plan  of  treatment ; and  it  is  now  universally  adopted  in  dealing 
with  ovarian  tumours.  The  ii.se  of  tlic  actual  cautery,  either  alone  or  more 
commonly  combined  with  that  of  the  ligature,  is  still  continued  by  .some  few 
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operators,  but  appears  to  possess  little,  if  any,  advantage  over  the  more  usual 
method,  even  in  cases  where  the  condition  of  the  pedicle  is  most  favourable  for 
its  employment. 

The  Jcist,  but  by  no  means  the  least  important,  of  the  factors  mentioned  as 
having-  of  late  years  influenced  the  mortality  after  ovariotomy,  is  the  applica- 
tion of  the  antiseptic  system  to  abdominal  surgery.  Altliough  the  utmost 
importance  had  for  long  been  attached  by  all  operators  to  the  emjfloyment  ol’ 
the  strictest  hygienic  measures  both  during  and  after  the  performance  of 
ovariotomy,  it  is  only  Avithin  the  last  five  or  six  years  that  the  antiseptic  treat- 
ment has  been  systematically  applied  to  operations  of  this  nature. 

The  extent  to  Avhich  it  is  necessary  to  carry  out  so-called  strict  Listerism, 
may  still,  possibly,  be  a matter  for  discussion,  but  of  the  now  Avell-established 
value  of  antiseptics  in  these  operations,  as  shown  by  published  results,  no 
doubt  can  be  entertained. 

The  advocates  for  the  use  of  the  strictest  antiseptic  precautions  in 
ovariotomy,  recommend  their  employment  on  the  following  grounds,  viz.  ; 
that,  since  their  introduction,  the  rate  of  mortality  has  diminished ; the  after- 
treatment  is  simplified  ; recovery  is  more  rapid  and  complete  ; and  di’ainage 
can  be  dispensed  Avith,  thus  obviating  the  liability  to  ventral  hernia  as  a result 
of  the  operation. 

Those  who  object  to  the  use  of  antiseptics,  base  their  practice  on  the  fol- 
loAving  statements  : that  they  are  unnecessary — the  diminution  in  the  rate  of 
mortality  being  due  to  circumstances  other  than  the  employment  of  anti- 
septics, such  as  increased  personal  experience,  the  diminution  in  the  number 
of  cases  Avhich  have  been  tapped  before  operation,  the  general  adoption  of 
improved  methods  of  hygiene  and  cleanliness,  and  the  employment  during  the 
operation  of  special  means  for  cleansing  the  peritoneal  cavity. 

The  true  estimate  of  the  relative  A’alue  of  these  conflicting  statements 
may  be  safely  left  to  time  ; but  meanwhile  the  fact  remains,  that  the  em- 
ployment of  antiseptics  in  abdominal  surgery  is  rapidly  gaining  ground,  as 
the  beneficial  effects  of  the  method  are  becoming  more  Avidely  recognized. 

In  the  days  when  the  results  of  ovariotomy  Avere  much  less  good  than  they 
noAV  are,  the  opinion  generally  held  was  in  faA'our  of  postponing  any  surgical 
interference  so  long  as  the  patient  Avas  tolerably  free  from  pain  and  able  to 
move  about.  Of  late  years,  howeA^er,  the  increasing  success  of  the  operation, 
together  with  the  fuller  recognition  of  the  serious  risks  entailed  by  delay  in 
such  cases,  have  led  to  the  belief  that  an  ovarian  tumour  should  be  removed 
so  soon  as  its  nature  and  connections  can  be  clearly  ascertained,  and  its 
presence  is  beginning  in  any  Avay  to  affect  the  patient’s  Avell-being. 

Preparation  of  the  Patient. — Xo  special  medical  treatment  is  as  a rule 
necessary,  beyond  attending  to  the  state  of  the  boAvels.  In  the  case,  hoAV- 
ever,  of  a very  large  tumour  of  long  standing,  Avdien  the  urine  is  scanty  and 
highly  concentrated,  depositing  quantities  of  mixed  urates,  benefit  will  be 
deriA^ed  from  the  administration  of  full  doses  of  citrate  of  ]Aotash  or  lithia 
during  the  forty-eight  hours  preceding  operation,  combined  Avith  the  employ- 
ment of  a hot  bath,  should  the  skin  be  habitually  dry  and  disinclined  to 
act.  Finally,  a full  dose  of  castor-oil  or  some  equivalent  aperient  should  bo 
giA'eu  the  evening  before,  to  be  folloAved  by  an  enema  adniinistcrcd  on  the 
morning  of  the  operation,  to  ensure  thorough  evacuation  of  the  loAver  l)OAvel. 

The  room  selected  for  the  operation  and  for  subsequent  occupation  by  the 
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oatieut,  must  be  thoroughly  clean,  airy,  and  well  ventilated,  if  possible  with 
in  open  fire-place.  A trustworthy  and  competent  nurse,  accustomed  to  the 
use  of  the  female  catheter,  and  to  the  giving  of  nutrient  injections,  should  be 
chosen  to  take  sole  charge  of  the  case  ; she,  as  well  as  all.  concerned  in  the 
operation,  ought  to  be  completely  free  from  any  taint  of  recent  septic  con- 
:tamination. 

All  sponges  and  instruments,  previously  well  cleansed,  must  be  immersed  in 
,ia  warm  2j  per  cent,  solution  of  carbolic  acid,  and  placed  within  easy  reach 
'Of  the  operator’s  hand.  The  silk  employed  for  ligatures,  sutures,  &c.,  should 
be  thoroughly  purified  by  soaking  in  a 5 per  cent,  solution  of  the  acid  for  an 
bhour  or  two  before  being  used.  It  is  an  important  rule,  for  obvious  reasons, 
.carefully  to  count  the  sponges  and  artery-forceps  in  use  immediately  before 
icommencing  the  operation,  so  as  to  prevent  the  possibility  of  any  subsequent 
idoubt  as  to  their  nnmber. 

After  the  bladder  has  been  emptied  by  means  of  the  catheter,  the  patient  in 
;her  night-dress  and  wearing  a flannel  bed- jacket  and  warm  stockings,  is 
j placed  upon  the  operating  table  with  her  head  and  shoulders  comfortably 
‘Supported  by  pillow's.  Anaesthesia  having  been  induced,  the  lower  Ihnbs 
•‘■wrapped  in  a blanket  are  secured  by  a broad  strap  buckled  across  just  above 
:the  knees,  while  her  hands  are  fastened  on  either  side  of  the  table.  A thin 


Fig.  $)34.— Diagram  shewing  the  incisions  in  tlio  following  operations : Ida.  and  Klb.  Ligature  of 
External  Iliac  according  to  Aberncthy  and  according  to  Cooper.  L.  Abdominal  Nephrectomy.  0.  Ovario- 
tomy. S.  Oastr(.«tomy. 


mackintosh  sheet,  large  enough  to  entirely  cover  the  patient  from  the  shoulders 
downwards,  and  having  an  opening  in  the  centre  four  inches  by  si.x,  coated 
around  witli  adhesive  material,  is  next  applied  to  the  abdomen,  of  which  the 
skin,  previously  well  cleansed  with  soap  and  water,  should  be  sponged  over  with 
carbolic  lotion  before  turning  on  the  spray.  The  Surgeon,  standing  on  the 
right  side  of  the  patient,  is  faced  by  his  assistant  on  the  opposite  side  of  the 
table. 

Operation. — No  definite  rule  can  be  laid  down  as  to  the  length  of  the 
incision,  beyond  stating  that  while  necessarily  proportionate  to  the  size  and 
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nature  of  the  tiiinour,  it  should  in  all  cases  be  as  limited  as  possible.  A small 
cut,  two  to  three  inches  long,  extending  in  the  mid-line  to  within  an  inch  of 
the  pubes,  will  suffice  for  the  removal  of  any  simple  cyst ; and,  if  necessary, 
may  readily  be  prolonged  upwards.  All  haemorrhage  from  bleeding  points  in 
the  abdominal  wall  having  been  arrested  by  the  application  of  Wells’s  pressure- 
forceps,  the  peritoneum  must  be  divided,  care  being  taken  to  open  it  fairly  ; 
for,  if  adherent,  it  may  readily  be  mistaken  for  the  cyst-wall,  and  so  stripped 
off  the  under  surface  of  the  abdominal  muscles. 

On  exposing  the  tumour,  any  soft  parietal  adhesions  in  the  immediate 
neighbourhood  of  the  incision  may  be  separated  by  the  Surgeon’s  finger. 
The  growth  if  cystic,  should  then  be  tapped  with  Wells’s  trochar,  care  being 
taken  to  avoid  the  escape  of  any  fluid  into  the  abdominal  cavity  by  flxing  the 
edges  of  the  puncture  Avith  the  trochar-clamps,  Avhich  enable  the  operator  to 
extract  the  gradually  collapsing  cyst.  Should  this  prove  impracticable  owing 
to  the  multilocular  nature  of  the  growth,  the  trochar  must  be  carefully  with- 
drawn after  applying  Nelaton’s  forceps,  and  the  puncture  in  the  cyst-wall 
sufficiently  enlarged  to  permit  of  the  Surgeon’s  introducing  his  hand  for  the 
purpose  of  breaking  down  the  contents  of  the  tumour.  If  still  unable  to 
extract  it,  he  must  prolong  his  incision  upwards,  and  carefully  separate  any 
parietal,  omental,  or  intestinal  adhesions  which  may  be  present,  applying 
pressure-forceps  as  required  to  all  bleeding  points.  Immediately  after  the 
extraction  of  the  tumour,  a flat  sponge  squeezed  thoroughly  dry,  should  be 
introduced  for  the  puiqDose  of  protecting  the  intestines  and  preventing  their 
protrusion. 

The  pedicle  is  noAV  examined  and  its  connection  with  the  uterus  clearly 
defined.  As  a rule,  it  is  most  convenient  to  tie  it  before  cutting  away  the 
tumour ; but,  if  desirable,  it  may  be  temporarily  secured  vdth  strong  pressure- 
forceps  during  division,  and  then  dealt  with  subsequently.  The  following  is 
an  efficient  method  of  procedure  : a single  thread  is  first  passed  at  a point 
just  internal  to  the  large  plexus  of  A'^eins  in  the  outer  edge  of  the  pedicle,  and 
securely  tied  so  as  to  include  the  plexus,  together  with  the  ovarian  artery 
which  runs  along  this  border.  The  pedicle  is  next  transfixed  centrally  with  a 
double  ligatm-e,  and  tied  in  equal  halves,  care  being  taken  that  the  loops 
interlace  at  the  seat  of  puncture.  Pressure-forceps  are  then  applied  to  either 
border  on  the  distal  side  of  the  ligatures,  and  the  tumour  is  cut  aAvay.  Finally 
a single  loop  of  stout  silk  is  tied  firmly  round  the  stump,  either  exactly  iu  or 
immediately  behind  the  groove  formed  by  the  previous  ligatures.  All  the 
threads  should  be.  cut  short,  and  the  pedicle  be  returned,  without,  however, 
removing  the  pressure-forceps,  Avhich  are  left  on  in  order  to  facilitate  a final 
examination  of  the  stump  before  closing. 

The  condition  of  the  remaining  ovary  should  next  be  ascertained  ; and  if 
diseased,  it  should  be  removed. 

Parietal  adhesions,  unless  of  long  standing,  do  not  as  a rule  require  ligature, 
temporary  compression  by  forceps  usually  sufficing  for  the  arrest  of  hemor- 
rhage. Should  there,  hoAveA’er,  be  general  oozing  from  a someAvhat  extensive 
surface,  the  application  of  a sponge  moistened  Avith  strong  Liq.  Ferri  Per- 
chloridi  Avill  serve  readily  to  control  it.  Bands  of  pelvic  adhesions  must  alwa3’s 
be  tied  as  near  as  possible  to  their  seat  of  origin,  and  cut  short.  Omental 
and  intestinal  adhesions  need  careful  management ; the  forjner  should  be  dealt 
Avith  either  by  transfixion  and  tying  off  in  sections,  or  else  by  separate  ligature 
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'i  of  bleeding-  vessels  ; tlie  latter,  if  extensive,  may  require  to  be  laced  by  a line 
« continuous  suture  involving  only  the  peritoneal  coat  of  the  intestine. 

The  peritoneal  caA’ity  should  now  be  thoroughly  and  systematically  sponged 
out,  care  being  especially  directed  to  the  uterine  pouches,  and  to  the  iliac  and 
i|  lumbar  regions.  The  pedicle  is  again  examined  to  make  certain  that  all  is 
j|  left  secure  ; the  forceps  holding  it  are  removed,  and  it  is  dropped  in.  A 
ir  small  flat  sponge  is  then  introduced  for  the  purpose  of  protecting  the  intestines 
II  during  the  insertion  of  the  sutures,  for  which  no  better  material  can  be 
j|  employed  than  fine  silk,  passed  at  intervals  of  about  half  an  inch.  To  ensure 
II  a siitisfactory  cicatrix,  each  stitch  should  include  the  edges  of  the  sheath  of 
II  the  rectus  muscles,  in  addition,  of  course,  to  the  peritoneum,  which  is  the  most 
I important  layer  of  any  in  the  wall.  Before  closing,  all  sponges  and  forceps 
I are  carefully  counted  to  make  sure  that  none  are  missing. 

I Should  drainage  be  deemed  advisable,  a glass  tube  of  the  required  length  is 
||  introduced  to  the  bottom  of  Douglas’s  pouch  from  the  lower  end  of  the 
i|  abdominal  incision,  a sutui-e  thi-ead  being  left  untied  at  the  point  of  insertion, 
I so  as  to  permit  of  subsequent  closure  of  the  opening.  The  use  of  a small 
I rubber  sheet,  perforated  in  the  centre  so  as  to  fit  closely  round  the  neck  of 
I the  tube,  will  greatly  facilitate  the  after-management. 

I Finally  a dry  dressing,  preferably  of  carbolic  gauze,  is  applied  and  kept  in 
I place  by  broad  straps  of  adhesive  plaster,  over  which  a flannel  binder  is 
I fastened  securely  round  the  patient’s  abdomen  before  placing  her  in  bed. 

I After-Treatment. — On  recovery  from  the  ansesthetic,  an  opiate  should  at 

I once  be  administered,  either  in  the  form  of  a hypodermic  injection  of  morphia ; 
or  perhaps  more  conveniently  as  the  ordinary  Liq.  Opii,  of  which  twenty 
drops  may  be  given  by  the  bowel,  and  repeated  as  required,  usually  once  in 
every  six  hours,  for  the  first  three  or  four  days.  Should  sickness  be  trouble- 
some, nothing  need  be  given  by  the  mouth  for  the  first  twenty-four  or  thirty- 
six  hours  beyond  a little  ice,  plain  soda-water,  or  brandy  and  water ; after 
which  milk  and  water  may  be  tried,  to  be  succeeded,  if  retained,  by  plain 
bread  and  milk. 

In  the  meantime  nutrient  injections  of  beef-tea  with  or  without  the  addition 
of  a tablespoon ful  of  port  wine,  administered  every  three  or  four  hours,  will 
probably  be  of  sendee  ; the  nurse  being  directed  to  introduce  a rectal  tube 
before  each  injection  in  order  to  fricilitate  the  escape  of  flatus.  The  urine 
should  be  drawn  off  by  the  catheter  four  times  daily  for  the  first  few  days,  or 
until  the  patient  be  able  to  pass  it  naturally.  If  all  be  doing  well,  ordinary 
light  diet,  such  as  milk-pudding,  fish  or  chicken,  may  be  allowed  on  the  third 
or  fourth  day.  Should  there  be  much  fever  at  any  time,  the  application  of 
an  ice  bladder  to  the  head  will  soothe  and  tranquillize  the  patient,  and 
promote  reduction  of  the  temperature.  As  a rule  the  bowels  may  be  left 
undistiirlKjd  until  they  show  some  inclination  to  act,  when  they  may  be  assisted 
by  an  enema.  Finally  the  stitches  should  be  removed  on  the  seventh  or  eighth 
day,  and  the  patient  may  be  allowed  to  leave  her  bed  at  the  end  of  the  second 
week,  wearing  a suitable  abdominal  belt. 

After  recovery  from  ovariotomy,  the  cure  is  usually  comjilete. 

Hernia  of  the  Ovary. — It  may  happen  th.it  the  ovary,  on  one  or  both 
sides,  becomes  displficed,  and  cscajies  from  the  jiclvis  through  one  of  the 
openings  which  give  passage  to  intestinal  hernia.  In  three-fourths  of  the 
recorded  cases  ftwenty-seven  out  of  thirty-eight,  according  to  Knglisch  of 
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Vienna)  the  displacement  has  been  inguinal.  In  nearly  one  half  of  the  cases 
it  was  congenital  ; all  these  were  instances  of  inguinal  displacement ; and  all 
the  instances  of  double  ovarian  hernia  were  inguinal  and  congenital. 

The  Causes  of  the  displacement  in  the  adult  are  not  easily  ascertained.  In 
the  congenital  cases  it  would  seem  as  if  an  abnormal  descent  of  the  ovary  took 
place,  analogous  to  the  descent  of  the  testis  in  the  male. 

Symjjtoms. — Congenital  ovarian  hernia  is  nearly  ahvays  irreducible  ; while 
in  most  cases  of  acquired  displacement  of  the  ovary,  it  has  been  possible  to 
return  the  tumour  into  the  abdomen.  The  swelling  is  generally  pyriform  in 
the  inguinal  region,  rounder  in  the  femoral.  There  is  no  constant  diagnostic 
symptom ; but  in  several  instances  it  has  been  noticed  that  the  hernia  became 
more  tender  on  pressure,  and  larger,  dmlng  menstruation.  At  this  time,  also, 
inflammation  of  the  ovary  may  take  place  ; and,  being  attended  vrith  vomiting, 
may  lead  the  Surgeon  to  imagine  that  the  case  is  one  of  strangulated  hernia. 
The  diagnosis  here  is  not  easy ; indeed,  according  to  Englisch,  of  twenty  cases, 
in  which  symptoms  of  strangulated  hernia  were  present,  a correct  diagnosis  was 
made  in  seven  only.  The  diflBculty  of  diagnosis  would  be  much  increased  if 
an  intestinal  or  omental  hernia  were  present  with  the  ovarian.  Abscess  or 
sloughing  of  the  displaced  ovary  occasionally  occurs. 

Treatment. — So  long  as  the  hernia  presents  no  special  symptoms  there  is 
little  or  no  occasion  for  interference,  beyond  the  wearing  of  a properly  fitted 
truss.  If  inflammation  occur,  the  case  must  be  treated  on  ordinary  principles; 
and  if  the  ovaiy  suppurate,  the  abscess  should  be  opened.  When  the  ovary  is 
very  painful,  or  has  become  cystic,  extirpation  may  be  practised. 
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ABDOMEX,  cancer  in,  226 

diagnosis  from  aneurism,  226 
diseases  of,  753 
tapping  the,  S5 1 
■ibdominal  aorta.  See  Aorta 
operations,  shock  after,  755 
general  rules  in,  756 
hiemorrhage  in,  756 
parietes,  changes  of  in  hernia,  758 
tumours,  diagnosis  from  aneurism,  226 
viscera,  operations  on,  85 1 
-Abernethy’s  method  of  tying  the  external 
iliac  artery,  229 
sjTnptoms  of  tetanus,  34 
Abscess  {absccdo,  I go  away),  diagnosis  from 
aneurism,  113 
ABSCE.S.S,  anal,  879 
of  antrum,  579 
areola,  71 1 
atheromatous,  87 

in  axilla,  diagnosis  from  aneurism,  113, 
205 

of  bone,  chronic,  273 

treatment,  274 
necrotic,  290 
breast,  71 1 

chronic,  715 

diagnosis  from  cancer,  737 
bursa  patellte,  478 
dorsal,  423 

follicular,  in  extenial  meatus,  537 
in  frontal  sinuses,  556 
groin,  causes  of,  424 

diagnosis  from  aneurism,  113,  228 
from  hernia,  427,  808 
psoas  abscess,  425 

of  gums,  574 
in  lap-disease,  445 

acetabular,  452 
arthritic,  449 
femoral,  450 

diagnosis  from  abscess  near  hip,  455 
spinal  abscess,  426 
iliac,  diagnosis  of,  427 
ischio-rectal,  878 
of  liver,  854 
lumbar,  425 

near  joints,  diagnosis  from  arthritis,  329 
larynx,  676 
mammary,  71 1 
cases,  7 1 1 
milk,  71 1 

in  neck,  diagnosis  from  carotid  aneurism, 
171 

nose,  545 

diagnosis  from  polypus,  550 


Abscess  {continued). 

pelvic,  deeply  seated,  1055 
pericjEcal,  diagnosis  of,  426 
perineal,  1120 

forms  of,  1121 
ti-eatment,  1122 
perinephritic,  diagnosis  of,  426 
popliteal,  diagnosis  from  aneurism, 
242 

postpharyngeal,  659 

dysphagia  from,  659 
prostatic,  1053,  1121 
psoas,  from  spinal  disease,  423 

diagnosis  from  other  abscesses  in 
groin,  427 

diagnosis  from  aneurism,  427 
from  empyema,  425 

fatty  tumours,  427 
femoral  heniia,  427,  819 
serous  collections  and  hy- 
datid tumoiu's,  427 
retro-pharyngeal,  433 
sacro-iliac,  437 

diagnosis  from  spinal  abscess,  438 
of  spermatic  cord,  1 1 5 1 
in  s]3inal  disease,  422.  See  Abscess, 
psoas 

course  of,  423 

diagnosis  from  sacro-iliac  abscess, 

438 

submammary,  71 1 
supramammary,  71 1 
of  testis,  1151 
tongue,  630 

Abscesses,  scattered,  in  kidney,  907 
Absorbents.  See  Lymphatics 
Acetabular  coxalgia,  452,  463 
prognosis  of,  452 
treatment  of,  455 
Acetabulum,  excision  of,  464 
Acupressure  {acics,  a needle  ; prano,  I press) 
in  aneurism,  148 
Acupuncture  in  aneurism,  152 
in  hydatids  of  the  liver,  855 
hydrocele,  1158 
sciatica,  19 

Adams’s  operation  for  ankylosis  of  hip-joint, 
473.  474 

treatment  of  digital  contraction,  507 
Ailams  and  Troves,  ligature  of  carotid  and 
subclavian,  166 

Adclmann,  Von,  cases  of  total  removal  of 
scapula,  374 
Adcno-fibroma,  722 

diagnosis  from  cancerous  growth,  723 
treatment,  724 
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Adenoid  {ahr)v,  a gland  ; eZSoy,  form)  cancer 
of  rectum,  867 
tumour  of  breast,  721 
Adenoma  a gland)  of  breast,  721 

salivary  glands,  65 1 
skin,  14 
soft  j>alate,  653 
Adeno-myxo -sarcoma,  722 
Adeno-sarcoma,  723 
treatment,  724 
Adliesions  in  hernial  sac,  759 
management  of,  792 
of  penis  to  scrotum,  1131 
Adhesive  arteritis,  84 
Age,  in  relation  to  aneurism,  99,  119 
arterial  disease,  90 
calculus,  939 

operation  for,  1013 
statistics,  939 
cancer  of  breast,  734,  742 
chronic  endarteritis,  90 
excision  of  joints,  363 
htemorrhoids,  885 
hernia,  762 

femoral,  819 
operations  for,  829 
lithotomy,  972 
lithotiity,  1013 
lupus,  6 
necrosis,  289 
piles,  885 

prostatic  enlargement,  1056 
rickets,  302 
spinal  curvature,  492 
stricture  of  uretlu’a,  1088 
tetanus,  31 
varix,  1163 

Ague,  diagnosis  from  suppurative  nephritis, 

915 

Air-tampon,  Browne’s,  969 
Air-tube.  See  Larynx  and  Trachea 

operations  on,  682.  See  Laryngotomy 
and  Tracheotomy 

Aitken,  syphilis  a cause  of  atheroma,  90 
Ala  nasi,  restoration  of,  607 
Albrecht,  statistics  of  tuberculosis  in  chronic 
arthritis,  343 

Albuminuria  in  relation  to  lithotomy,  973 
to  lithotrity,  1015 

Alcoholic  excess  a predisposing  cause  of  piles, 
886 

Alexander,  ligature  of  vertebral  artery  as  a 
cure  for  epilepsy,  204 

Allarton’s  oj^eration  of  median  lithotomy,  977 
Allbutt,  pathology  of  tetanus,  36 
Allingham’s  clamp,  896 
Alternating  calculus,  936 
Althaus,  Dr.  Julius,  galvano-puncture  in 
aneurism,  150 

Alveolar  processes,  diseases  of.  See  Jaws 
Amputation  [amimto,  I lop  off)  for  aneur- 
ism, 126.  also  Aneurism 
ankylosis,  353 
caries,  288 
joint-disease,  410 

mortality  after,  41 1 
malignant  disease  of  bone,  318 
muscular  tumours,  489 
necrosis,  298 


I Amputation  of  breast,  745 
mortality  after,  749 
of  penis,  1 142 

at  shoulder-joint  in  axillary  aneurism, 
217 

in  subclavian  aneurism, 
202 

of  thigh,  for  hip-disease,  470 

for  popliteal  aneurism,  114, 
» 252,  254 

results  of,  467 

Amussat’s  operation  for  artificial  anus,  846 
in  children,  861,  863 

Anaesthetics  in  compression  for  aneurism, 

139 

in  compressing  abdominal  aorta,  139 
operations  on  palate,  624 
lithotrity,  992 
stricture,  1 1 1 1 
Anal  dilator,  876 

An  el’s  operation  for  aneurism,  121,  122 
Aneurism  (avd,  through  ; evpvi/u,  I widen) 
in  general,  99 

accidents  after  ligature  for,  125 
acupuncture  in,  152 
amputation  for,  126 

for  gangrene  after  ligatm-e  of,  134 
recurrent  pulsation,  130 
suppuration  of  sac  of,  133 
by  anastomosis,  66 

in  tongue,  634 

diagnosis  from  ordinary  aneurism,  66 
from  malignant  disease  of  bone,  316 
pulsating  sarcoma,  316 
treatment,  67 
arterio-venous,  152 
of  bone,  319.  Osteo-aneurism 
bruit  in,  no 
causes  of,  99,  loi 
circumscribed,  105 
symptoms  of,  1 10 
classification  of,  loi,  106 
clot  in,  107,  121 
death  from,  how  produced,  ii6 
definition  of,  99 
diagnosis  of,  1 1 2 

from  abscess,  113 

malignant  disease  of  bone,  316 
neuralgia,  114 
osteo-aneurism,  321 
pulsating  bronchocele,  1 72 
pulsating  tumoui-s  of  bone, 
321 

rheumatism,  114 
tumours,  112,  172,  321 
diffused,  105 

symptoms  of,  in 
dissecting,  93,  105 
duration  of,  109 
extracranial,  181 
false,  104,  105 

circumscribed,  105 
diffused,  105 
sacculated,  104 
foiTnation  of,  106 
fusiform,  10 1 

gangi'cnc  in  difi’used  form  of,  112 
after  ligature  for,  133 
from  jn  essurc  of,  108 
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geograiJiical  distribution  of,  100 
impeded  circulation  a cause  of,  10 1 
muscular  strain  a cause  of,  100 
number  of,  109 
pressuve-eHects  of,  loS 
pulsation  in,  1 10 

recurrent  pulscition  in,  126,  129, 

130 

regimen  in,  iiS 
rupture  of,  1 16 
SJicculated,  103 
secondary,  129 
spontaneous  cure  of,  114 
structure  of,  106 

suppuration  and  sloughing  of,  115, 

surgical  treatment  of,  119 
sjTiiptoms  of,  1 10 
terminations  of,  1 14 
treatment  of,  1 1 7 

by  actual  cauterj',  133 
acupressm-e,  148 
acupuncture,  152 
compression  by  instruments, 

132,  135,  138 

duration  ot  treatment,  141 
statistics,  143 
constitutional,  117 
by  digital  compression,  120,  144 
Esmarch’s  method,  145 
flexion,  146 
galvano-puncture,  120,  149,  160,  j 

.^94  . ! 

injection  of  ergotin,  151,  ; 

194  ! 

of  perchloride  of  iron,  151, 

192 

ligature,  12 1.  See  Ligature 
local,  1 19 

by  manipulation,  148 

various  mechanical  means,  152 
true  sacculated,  103 
tubular,  loi,  136 
varicose,  152 

Aneurisms,  special,  153 

of  abdomen  and  lower  extremities, 
225 

aorta,  abdominal,  225 
diagnosis  of,  226 

from  iliac  abscess,  427 
symptoms  of,  225 
treatment  by  compression,  226 
aorta,  thoracic,  153.  See  Aneurism, 
intrathoracic 

arm,  foreann,  and  hand,  221 
axillary  artery,  204 

amputation  for,  217 
compression  in,  206 
diagnosis  of,  205 
inflamed,  217 
ligature  for,  206 
suppuration  of,  213 
symi)toms  of,  204 
treatment  of,  205 
basilar  artery,  182—184 
brachial  artery.  221 

brachio-ce^)halic  artery,  16 1.  ,SVc  Aneur- 
ism of  innominate  artery 


Aneurisms,  special  {continued). 
carotid  artery,  common,  169 
diagnosis  of,  170 
digital  compression  in,  172 
dysphagia  from,  660 
ligature  for,  128,  173 
spontaneous,  169 
symptoms  of,  170 
treatment  of,  172 
internal,  181,  182,  188 
treatment  of,  182 
cerebral  artery,  anterior,  182 

middle,  182,  184 
posterior,  184 
femoral  artery,  240 
deep,  241 
superficial,  242 
treatment  of,  14 1,  243 
gluteal  arteiy,  239 
in  hand,  221 

of  iliac  artery,  compression  in,  236 
external  iliac,  228 

diagnosis  from  abscess,  427, 819 
internal  iliac,  238 
inguinal,  228 

diagnosis  from  abscess,  228 
symptoms  of,  228 
treatment  of,  228 
of  innominate  artery,  16 1 
diagnosis  of,  163 
dysphagia  from,  163,  660 
dyspnrea  from,  162 
ligature  for,  of  carotid,  165 

subclavian,  164 
subclavian  and  ca- 
rotid, 165 

pain  in,  162 
pressui’e-efl'ects  of,  16 1 
prognosis  of,  163 
pulse  in,  161 
symptoms  of,  161 
treatment  of,  163 — 169 
intracranial,  182 
causes  of,  182 
death  from,  186 
l)athology  of,  183 
pressure-effects  of,  1S4 
rupture  of,  186 
symptoms  of,  185 
treatment  of,  188 
intraorbital,  188 
causes  of,  188 
digital  compression  in,  192 
pathology  of,  190 
prognosis  of,  189 
symptoms  of,  189 
treatment  of,  19 1 
intrathoracic,  153 

auscultatory  signs  of,  153 
dysphagia  from,  156 
dyspna-a  from,  155 
galvano-puncture  in,  160 
fcdema  from,  157 
pain  in,  154 
prcssuro-elfects  of,  1 53 
pulsation  and  tumour  in,  157 
rational  signs  of,  153 
tracheotomy  for,  160 
treatment  of,  157 
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Axeuius:n[S,  special  {continued). 
of  oplithalinic  artery,  i88 
popliteal  artery,  242 
compression  in,  143 
diagnosis  of,  113,  242 
diffused,  114,  251 

amputation  for,  114,  252. 

254 

double,  251 
ligature  for,  244,  254 

of  external  iliac,  251 
femoral,  common,  243 
superficial,  244 
rupture  of,  253 
secondary,  249 
symptoms  of,  242 
treatment  of,  134,  141,  145 
pudic  artery,  238 
radial  artery,  221 
sciatic  artery,  239 
subclavian  ai’tery,  192 
amputation  for,  202 
compression  for,  193,  201 
diagnosis  of,  193 

ligature  of  brachio-ceplialic  artery 
for,  194 

of  subclavian,  198,  202 
symptoms  of,  193 
treatment  of,  193 
tibial  arteries,  254 
ulnar  artery,  221 
vertebral  artery,  1S2 
Aneurismal  diathesis,  109 
varix,  233 

of  jugular  vein,  169 
Angeioleucitis,  40 
Angular  ankylosis  of  elbow,  377 
hip,  472 
knee,  520 
curvature  of  spine,  415 

Sayre’s  treatment  of,  429— • 

431 

Ankle,  excision  of,  3 
weak,  532 

Ankylosis  {ayKvkos,  crooked),  351 
amputation  for,  353 
complete,  351 

diagnosis  between  fibrous  and  osseous, 

353 

of  elbow,  flexed,  503 

straight,  504 
excision  for,  377,  504 
fibrous,  351 

in  hip-disease,  447 , 470 

cross-legged  deformity,  475 
forms  of,  471 
management  of,  472 
operation  for,  472 
incomplete,  351 
of jaw,  600 

knee,  osseous,  520 
osseous,  351,  353,  472 
treatment  of,  352 

Annandale,  excision  of  head  of  femur,  463 
Annular  calcification  in  arteries,  93 
Annulus  migrans,  632 
Antiseptic  osteotomy,  51 1 

treatment  of  chronic  cystitis,  1034 
hydrocele,  1158 


Antiseptic  precautions  in  operations  for 
strangiilated  hernia,  783 
in  necrosis,  297 

trephining  bone,  276 

Antrum,  diseases  of,  579 
dentigerous  cysts  in,  581 
dropsy  and  cystic  disease  of,  581 
diagnosis  from  tumour,  583 
polypus  of,  581 
suppuration  of,  579 
treatment,  580 
tumours  of,  582 

Anus,  abscess  near,  879 
absence  of,  861 

with  opening  of  rectum  into  other 
canals,  863 

artificial,  formation  of,  845 

by  Amussat’s  operation,  846, 
861,  863 

by  Callisen’s  method,  846 
in  cancer  of  rectum,  846, 
869 

in  children,  861 
by  Litti'e’s  operation,  845, 
862 

by  perineal  section,  861 
results  of,  850 
in  hernia,  796 
treatment  of,  797 
cancer  of,  867 
closure  of,  860 

by  septum,  860 
with  absence  of  rectum,  861 
congenital  malformations  of,  860 
fissure  of, , 875 
fistula  of,  880 
imperforate,  860 
moist  skin  around,  898 
prolapse  of,  898 
from  calculus,  942 
protrusion  of  ovarian  cyst  from,  902 
spasmodic  contraction  of  sphincter  of, 
878 

ulcers  of,  875 

Aorta,  abdominal,  aneurism  of,  225 
diagnosis  of,  226,  427 
symptoms  of,  225 
treatment  of,  226 
atheroma  of,  89 
compression  of,  226 
ligature  of,  236 

thoracic,  aneurism  of,  153.  (S'ce  Aneur- 
ism, intrathoracic 

Aphonia  (a,  negative  ; tpuvfi,  voice),  672 

Areola,  inflammation  and  abscess  of,  710, 
711 

Arm,  aneurism  of  vessels  of,  221 
ankylosis  of,  straight,  504 
contraction  of,  503 

of  muscles  of,  504 
deformities  of,  503 

gangrene  of,  after  ligature  of  arteries, 
216 

Anidt,  ligature  of  brachio-cephalic  artery, 

195 

Arteries,  aneurism  of.  See  Aneurism 
atheroma  of,  86 — 91 
calcification  of,  93 
contraction  of,  96 
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ITERIES  {continued). 
degenerations  of,  93 

a cause  of  aneurism,  93 
diseases  of,  84,  95 
earthy  matters  in,  90 
embolism  of,  96 
fatty  degeneration  of,  93 
gangrene  from  obstruction  of,  97 
granular  degeneration  of,  93 
intlammation  of,  84.  See  Arteritis 
ligature  of.  See  Ligature 
in  elephantiasis,  43 
occlusion  of,  by  disease,  96 
ossification  of,  87,  95 
pressure  of  aneurism  on,  108 
rupture  of,  spontiineous,  95 
thrombus  in,  95 — 97 
ulceration  of,  95 

wounds  of,  in  hernia-operations,  795 
in  lithotomy,  967 

•KTEKiEs  or  Ai:teuy,  axillaiy,  aneurism  of, 
204.  See  Aneurism 
ligature  of,  202,  218 
basilar,  anemasm  of,  182 — 184 
brachial,  aneurism  of,  221 
ligature  of,  221,  321 
brachio-cephalic.  See  Artery,  inno- 
minate 

of  bulb,  wound  of,  in  lithotomy,  969 
carotid,  common,  aneurism  of,  169.  See 
Aneurism 

aneurismal  varix  of,  169 
ligature  of,  for  aneurism  of  aorta, 

158 

of  carotid  artery,  173 
of  innominate  artery, 

intraorbital,  188 
on  distal  side,  179 
effects  of,  on  brain,  176 
lungs,  179 

internal,  aneurism  of,  181,  182, 188 
cerebral,  anterior,  aneurism  of,  182 
middle,  182,  184 
I^sterior,  184 

dorsal  of  j>eui8,  wound  of,  in  lithotomy, 
968 

epigastric,  relation  to  femoral  hernia, 
816,  821 

to  inguinal  hernia,  806,  807 
femoral,  aneurism  of,  240.  See  Aneur- 
ism 

ligature  of,  common,  243 
superficial,  244 
for  elephantiasis,  43 
acciilcnts  after,  247 
relation  to  femoral  hernia,  816 
of  foot,  ligature  of,  257 
forearm,  aneurism  of,  221 

f 'luteal,  aneurism  of,  239 
Hemorrhoidal,  inferior,  wound  of,  in 
lithotomy,  968 
of  hand,  aneurism  of,  22 1 
iliac,  common,  ligature  of,  233 
external,  aneurism  of,  228 

ligature  of,  for  elephantiasis,  44 
inguinal  aneurism,  229 
popliteal  aneurism,  251 
results  of,  232 


Arteries  {coivtinued). 

iliac,  internal,  aneurism  of,  238 
ligature  of,  239 

innominate,  aneurism  of,  161.  See 

Aneurism 

ligature  of,  194,  195 
intracranial,  aneurism  of,  182.  See 

Aneurism 

lingual,  ligature  of,  638 
obturator,  relation  to  femoral  hernia,  816 
ophthalmic,  aneurism  of,  188 
palmar,  aneurism  of,  221 
I)erineal,  wounds  of,  in  lithotomy,  967, 
979 

peroneal,  ligature  of,  257 
plantar.  See  Arteries  of  foot 
popliteal,  aneurism  of,  242.  See 

Anemism 

pudic,  aneurism  of,  238 

internal,  wound  of  in  lithotomy, 
968 

radial,  aneurism  of,  221 
ligature  of,  224 
sciatic,  aneurism  of,  239 
ligature  of,  239 

subclavian,  aneimsm  of,  192.  See 

Aneurism 

compression  of,  201 
ligature  of,  for  aneurism  of  axillary 
arteiy,  207 

of  innominate  arteiy,  164 
subclavian  artery,  198,  207, 
209 

accidents  aftei’,  210 
distal,  202 

thyroid,  ligature  of,  570 
tibial,  aneurism  of,  254 

anterior,  ligature  of,  256 
posterior,  ligature  of,  255 
ulnar,  aneurism  of,  221 
ligature  of,  223 
vertebral,  aneurism  of,  182 
ligature  of,  203 
Arterio-capiUary  fibrosis,  89 
Arterio-venous  aneurism,  152 
Arteritls  (arteria,  an  arteiy  ; iiis,  denoting 
inflammation),  84 
acute,  84 
deformans,  86,  90 
embolic,  85 
hyperplastic,  92 
obliterans,  91 
proliferans,  92 
.thrombosis  from,  85 
traumatic,  84 
Arthritic  coxalgia,  448 
]trognosis  of,  452 
treatment  of,  455 

AiaTiurns  {&pdpov,  a joint ; tVw,  denoting 
inflammation),  326 
acute,  326,  600 

causes  ami  varieties  of,  332 
diagnosis  of,  329 
in  infants,  335 

treatment,  339 
infective,  332 
liathology  of,  329 
]>yn;mic,  332 
repair  after,  335 
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Arthritis  (contimicd). 

acute  rheumatic,  333 
senile,  335 

treatment,  339 
septic,  332 
symptoms  of,  326 
treatment  of,  336 
chronic  rheumatoid  of  hip,  348 
diagnosis  of,  349 

from  sciatica,  19 
pathological  changes  in,  348 
of  lower  jaw,  349 
shoulder,  350 
deformans,  345,  505 
polyarticular  rheumatoid,  345 
puerperal,  332 
rheumatoid,  345,  505 
chronic,  346 
causes,  347 
symptoms,  347 
treatment,  347 
strumous,  339 

pathological  changes  in,  341 
symptoms  of,  339 
treatment  of,  343 
tubercular,  339 

Arthromeningitis,  acute  croupous,  333 
Arthropathy  of  paralysed  limbs,  350 
of  ataxic  patients,  350 
Artificial  anus.  See  Anus,  artificial 
Ascitic  fluid  in  hernial  sac,  760 
Ashhurst,  cases  of  abdominal  section  for 
intussusception,  842 

Asperma  (d,  negative  ; a-irep/xa,  seed), 
1185 

Aspirator,  use  of  in  exploration  of  kidney, 

924  . 

in  hydatids  of  the  liver, 

^55 

in  retention  of  urine, 
1118 

in  strangulated  hernia, 
803,  804 

in  tapping  chest,  697 
Astragalus,  excision  of,  405 
Atheroma  {addpa,  or  udript],  porridge  of  meal) 
in  arteries,  86 — 91 
influence  on  aneurism,  99 
nature  and  causes  of,  88 
syphilis,  influence  of,  90 
thrombosis  from,  91 
Atheromatous  abscess,  87 

artery,  microscopic  examination  of, 

88 

ulcer,  87,  91 
Atlas,  disease  of,  433 
Atony  of  bladder.  See  Bladder 
of  rectum,  878 

Atrophy  (d,  negative ; rpecpu,  I nourish)  of 
bone,  302 
of  prostate, 
testis,  1149 

Attitude  in  hip-joint  disease,  442 
Aubrey,  intraoi-bital  aneurism,  190 
Auscultatory  signs  of  aortic  aneurism,  153 
Automatic  retractor,  689 
Aveling’s  talivert,  527 
Axilla,  aneurism  in,  204 
tumours  in,  751 


Axillary  artery.  _ See  Artery,  axillary 

glands,  implicated  in  mammary  cancer, 

731 

removal  of,  746  ' 
lymphadenoma  of,  75 1 
stiTunous  disease  of,  751 
Axillo-mammary  cancer,  749 
Axis,  disease  of,  433 

Ayi-es’s  operation  for  extroversion  of  bladder, 
102S 

Babikgton’.s  glottiscope,  667 
Baker,  Morrant,  connection  between  ranula 
and  Whartonian  duct,  651 
India-rubber  trachea-tube.s,  693 
necrosis  without  suppuration,  290,  292 
statistics  of  cancer,  741 
Balanitis  {^aKavos,  an  acorn,  also  the  glans 
penis  ; itis,  denoting  inflammation), 
1138 

Bandages,  plaster  of  Paris,  in  disease  of 
spine,  429—431 

Banks,  operation  for  hernia,  769,  770 

results  of  operations  for  cancer  of  breast, 
740 

Barbadoes  leg,  42 

Barker,  A.  E.,  acute  arthritis,  600 

antiseptic  osteotomj’^  of  metatarsal  bone 
for  bunion,  484 

diseases  of  tongue,  632,  635,  649,  650 
exploration  of  kidney  by  aspirator, 
924 

hypertrophy  of  tongue,  629 
wound  of  obturator  in  hernia-ojierati'ons, 
822 

Barlow,  cases  of  rickets,  306 
Baron,  intraorbital  aneurism,  190 
Bartley,  ligature  of  abnormal  obturator  in 
hernia- operation,  822 

Barton,  operation  for  angular  ankylosis  of 
hip,  472 

angular  ankylosis  of 
knee,  520 

Barwell,  ligature  of  carotid  and  subclavian, 
165 

treatment  of  aneurism  by  compression, 

143 

Basilar  artery.  Sec  Artery,  basilar 
Baudens,  statistics  of  excision  of  shoulder, 

371 

Bell,  Sir  C.,  ligatm-e  of  femoral  artery  for 
popliteal  aneurism,  123 
Bell,  John,  median  operation  of  lithotomy, 
976 

Bellingham,  regimen  in  aneurism,  118 

treatment  of  aneurism  by  compression, 

143 

Bellocq’s  sound,  54S 
Benign  polypus,  548 

Bent,  J.,  excision  of  carious  head  of  humerus 
for  disease,  360 

Bergmann,  ligature  of  carotid  and  subclavian, 
165 

Biceps  muscle,  contraction  of,  503 
Bickersteth,  excision  of  he.ad  of  Immenis  for 
exostosis,  367 

ligature  of  brachio-ccjdialic  artery,  195, 
198 

of  carotid  and  subclavian,  166 
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oifurcation  of  the  hand,  50S 
.iigelow’s  evacuator,  1001 
lithotrite,  1000 

operation  of  lithotrity,  9S9,  1000 
'iigg’s  apparatus  for  contracted  knee,  517, 

518 

for  wry-neck,  503 
Bilateral  gorget,  9S5 
lithotomy,  976,  983 

rBilharzia  haematobia,  hajniaturia  from,  1050 
iBUlroth,  nature  of  atheroma,  88 
caries,  283 

chronic  arthritis,  341 
endarteritis  proliferans,  92 
excision  of  pyloras,  853,  854 
extiri)ation  of  larynx,  680 
injection  of  iodine  in  cases  of  simple 
hyj)ertrophy,  570 
ligature  of  both  carotids,  178 
osteoplastic  periostitis,  261 
removal  of  tumour  of  bladder,  1048 
results  of  operations  for  cancer  of  breast, 
740 

white  swelling,  341 

Birkett,  cases  of  supernumerary  breasts, 
707 

age  for  occurrence  of  cancer  of  the  breast. 


734 

Bistourie  cachee,  mo 

Blackman,  ligature  of  both  carotids,  1 78 

Bladdek,  atony  of,  1038 

danger  of,  in  lithotrity,  1007,  1016 
incontinence  of  urine  from,  1043 
treatment,  1044 
retention  of  urine  from,  1040 
diagnosis  of,  1041,  1061 
results  of,  1041 
symptoms  of,  1039 
treatment  of,  1642 
cancer  of,  1049 
catan-h  of,  1032 

treatment  of,  1034 

conditions  of,  unfavourable  to  lithotrity, 
1015 

congenital  malformation  of,  1027 
cysts  of,  1045 

difficulty  of  entering  bladder  in  lateral 
lithotomy,  962 
in  me<lian  lithotomy,  981 
dilatation  of,  903 

rlilatation  of  neck  of,  in  lithotomy, 
956 

diseases  of,  1027 

induced  by  calculus,  946 

by  enlarged  prostate,  1059 
stricture,  1009 
producing  irritation  of,  1035 
distension  of,  with  overflow,  1044 
exploration  of,  after  lithotrity,  998 
extroversion  of,  1027 
false  membrane  in,  964 
fasciculate«l,  904,  964 
fistulous  openings  into,  872 
foreign  bodies  in,  calculi  formed  on, 
1023 

hfernorrhage  from,  1050 

into,  after  lithotomy,  973 
hernia  of,  761 

treatment  of,  812 


Bladdek  {continued). 
hypertrophy  of,  903 

effect  in  kidney-disease,  904 
inflammation  of,  acute,  1030 
' treatment,  1031 

gonorrhoeal,  1077 
after  lithotomy,  973 
lithotrity,  1009 
chronic,  1031 

comidicating  lithotrity,  1015 
diagnosis  from  enlarged  pros- 
! tate,  1061 

! pathological  changes,  1031 

I symptoms,  1033 

treatment,  1034 
in-itable,  1035 

causes  of,  1035 
in  boys,  1037 

complicating  lithotrity,  1008,  1015 
diagnosis  of,  1036 
in  gonorrhoea,  1077 
gout,  1036 

! treatment  of,  1037 

I in  women,  1038 

irritation  of,  by  calculus,  941 
lithotrity,  999 

! painful  conditions  of,  1045 

I paralysis  of,  diagnosis  from  enlarged 

i prostate,  1061 

puncture  above  pubes,  1065,  1117 
through  rectum,  1066,  1116 
sacculi  of,  904,  945,  1032,  1045 
complicating  lithotrity,  1016 
secondary  morbid  conditions  of,  903, 

I 947 

I sounding  the,  942 

errors  in,  946 

spasm  of,  complicating  lithotomy,  963 
stone  in,  936.  Sec  Calculus 
tubercle  of,  1045 
tumours  of,  1046 

diagnosis  from  enlarged  prostate, 
1061 

washing  the,  after  lithotrity,  998 
wounds  of,  in  lithotomy,  970 
Bland,  ligature  of  brachio-ceplialic  arterv, 
194,  198 

Blane,  Sir  G.,  irritation  of  brain  by  aneurism, 

' 187 

statistics  of  tetanus,  32 
Blepharoplasty^(/3A«0opo«',  an  eyelid ; n\a<T<Tw, 
I form),  605 
Blind  fistula  in  ano,  88 1 
piles,  884 
Blood-cyst,  565 
i Blood  in  hiematocele,  1161 
j Blows,  aneurism  caused  by,  loi 
, Bock,  cases  of  knock-knee,  510 
; Bokai,  inoculation  with  micrococci  from 
' gonorrhmnl  pus,  1069 
, Bonk,  abscess  of,  clironic,  273 

symptoms  and  treatment,  274 
aneurism  of,  319 

ligature  of  main  artery  in,  321 
atrophy  of,  302 
cancer  of,  319 
caries  of,  2S2.  Sec  Caries 
cystic  tumours  of,  310 
treatment,  31 1 
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Bone  (cmtinued). 

dead,  separation  of,  291 
deformities  in  rickets,  303 
disease  in,  disease  of  cartilage  dependent 
on,  330 

diseases  of,  258 
eft'ect  of  aneurism  on,  109 
enchondroma  of,  310 
epithelioma  of,  319 
erectile  growths  in,  319 
exfoliation  of,  291 
exostosis  of,  308 
fibroma  of,  310 
growth  of,  arrested,  302 
h3’datids  in,  31 1 
hypertrophy  of,  301 
infiammatory,  301 
inflammation  of,  258,  265 
length  of,  increased,  301 
malignant  disease  of,  31 1 
central,  312 
diagnosis  of,  315 
peripheral,  312 
situations  of,  312 
treatment  of,  317 
myeloid  tumours  of,  312 
necrosis  of,  264.  See  Necrosis 
pulsating  tumours  of,  319.  See  Osteo- 
aneurism 

removal  of  necrosed  pelvic,  464 
repair  of,  after  excision,  363 
necrosis,  292 
scirrhus  of,  319 
sclerosis  or  hardening  of,  301 
scrofulous  disease  of,  267 
softening  of,  266 
spindle-celled  sarcoma  of,  312 
structural  changes  in,  301 
sup)puration  of,  259 
diffuse,  260 
trephining  of,  275 
tubercle  of,  269 
tumours  of,  308 
. malignant,  31 1 
treatment  of,  317 
ulceration  of,  263 

Bones,  nasal,  flstulous  openings  in,  612 
Bose,  performance  of  tracheotomy,  687 
Bottini,  extirpation  of  larynx,  680 
Bougies  for  stricture,  1094 
bulbous,  1094 
catgut,  1095 
filiform,  1094 

iodoform  and  eucalyptus  for  gonor- 
rhoea, 1073 

Bowman,  iutraorbital  aneurism,  190 
Boys,  circumcision  in,  1136 

impaction  of  calculus  in  urethra  of, 
1021 

lateral  lithotomy  in,  960 

difficulties  in,  961 
mortality  of,  971,  972 

Bozeman’s  operation  for  urinary  vaginal 
fistula,  1129 

Brachial  artery.  Sec  Artery,  brachial 
Brachio-cephalic  artery.  See  Artery,  innomi- 
nate 

Brain,  aneurisms  of  vessels  of,  182 

congenital  hernia  of  membranes  of,  535 


Brain  {continued). 

effect  of  ligature  of  carotid  on,  176 
paralysis  from  compression  or  irijurv 
of,  28 

Brainard,  excision  of  head  of  humerus, 

367. 

operation  for  angular  ankylosis 
of  knee,  520 

Brasdor’s  operation  for  aneurism,  121 

Breast,  abscess  of,  713 

chronic  diffused,  715 
encysted,  716 
absence  of,  707 
adenoid  tumour  of,  721 
amputation  of,  745 

mortality  after,  749 
anomalies  of  development  of,  707 
of  secretion  of,  709 
cancer  of,  728 

axillary  glands  affected  in,  731 
causes  of,  733 
caustics  in,  739 
colloid,  733 
compression  in,  738 
constitutional  cachexy,  731 
development  of,  728 
diagnosis  of,  735 
duct-cancer,  733 
duration  of,  731 
encephaloid,  732 


in  male,  750  » 

operation  for,  739  ; 

selection  of  cases  for,  742 
statistics  of,  740  j 

pain  in,  730  * 

pathological  strncture,  732  | 

reti’action  of  nijiple  in,  730  I 


return  of,  after  operation,  744 
scirrhus,  728 
in  male,  750 
skin  implicated  in,  729 
treatment  of,  737 
villous,  733 
viscera  affected  in,  731 
cystic  sarcoma  of,  721 

diagnosis  from  cancer,  735 
tumours  of,  717 

treatment  of,  720 
diseases  of,  707 
in  male,  750 

foetal  remains  in  tumours  of,  72S 
hydatid  cysts  of,  719 
hydrocele  of,  719 
hypertrophy  of,  708 
inflammation  of,  710,  71 1 
chronic,  714 
treatment,  71 1 
lacteal  tumour  of,  709 
neuralgia  of,  708 
painful  tumour  of,  723 
recurrent  fibroid  tumour  of,  726 
sanguineous  cysts  in,  72S 
sarcomata  of,  726 
serous  cysts  of,  7 1 8 
supernumerary,  707 
syphilitic  disease  of,  716 
tubercle  of,  716 
tumours  of,  7 1 7 

non-malignaut,  717 
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bridle  strictures,  10S9 

iroca,  structure  of  aneurisms,  107 

ligature  of  subclavian  for  innominate 
aneurism,  164 

dnxlie,  Sir  B. , causes  of  success  in  lithotomy, 
970 

method  of  seizing  stone  in  lithotrity, 
994 

I treatment  of  cancer  of  breast,  742 

enlarged  prostate,  1063 
Bronchi,  pressure  of  aneurism  on,  155 
Bronchocelk  {Ppoyxos,  the  windpipe  ; 
a tumour),  567 
acute,  572 
causes  of,  567 
compression  in,  569 
cystic,  568 
excision  in,  570 
fibrous,  568 
iodine  in,  569 
iron  in,  569 

ligature  of  thyroid  arteries  in,  570 
pulsating,  569 

diagnosis  from  carotid  aneurism, 
172 

seton  in,  570 
simple  hypertrophy,  568 
symptoms  and  varieties,  568 
treatment  of,  569 

Browne,  Buckston,  air-tampon,  969 
Browne,  Langley,  ligatui-e  of  carotid  and 
subclavian,  165 
Bruit  in  aneurism,  1 10 
Biyant,  statistics  of  excision  of  knee,  396 
statistics  of  intestinal  obstruction, 
832,  833 

tracheotomy  in  laryngeal  disease,  676 
Bryk,  cysts  of  lower  jaw,  595 
Buccal  operation  for  excision  of  tongue, 
646 

Buchanan’s  operation  for  restoration  of  lip, 
621,  622 

rectangular  staff,  977 
Buenger,  ligature  of  both  carotids,  1 78 
Bulb  of  urethra,  arteries  of,  wounded  in 
lithotomy-,  967 

wound  of,  in  lateral  lithotomy,  969 

median  lithotomy,  979  i 

Bullen,  ligature  of  subclavian  artery  for  j 
axillary  aneurism,  214,  215  1 

Bums  a predisposing  cause  of  tetanus. 

Bunion,  483 

treatment  of,  484 
Burow’s  plastic  operation,  604 
Bursa  PATEnLi®,  diseases  of,  478 
enlargements  of,  480 
inflammation  of,  478 
sloughing  of,  479 
suppuration  of,  478 

disease  of  patella  from,  479 
tumours  of,  481 
Burstc,  diseases  of,  476 

enlargements  of,  477,  480—483 
situations  of,  476 
treatment  of,  478 

Bursal  tumours  in  ham,  diagnosis  from 
aneurism,  482 
in  floor  of  mouth,  652 


Busch,  naso-orbital  tumour,  555 
Bush,  distal  ligature  of  carotid,  1 80 
Bushe’s  needle,  895 
Butcher’s  saw,  365 
Butlin,  cases  of  sarcoma  of  bone,  315 
glandular  cysts  of  breast,  718 
Button -suture,  1129 


Cachexy,  influence  of,  on  aneurism,  loi 
Ca?cal  hernia,  761 
treatment  of,  8 1 1 
Calabar  bean  in  tetanus,  38,  39 
Calcaneum.  See  Os  calcis 
Calcification  {calx,  lime  ; fado,  I make)  of 
arteries,  93 

Calculous  diathesis  and  deposits,  930 
CALCULtrs  {Lat.  a small  stone  or  pebble)  in 
bladder,  930 

alternating,  936 
in  boys,  lithotomy  for,  960 
lithotrity  for,  1013 
carbonate  of  lime,  935 
causes  of,  939 

characters  of,  influencing  choice  of 
operation,  1013 
chemical,  935 
physical,  938 
in  children,  942 
crushing  of.  See  Lithotrity 
in  lithotomy,  966 
cystine,  954 
diagnosis  of,  942 

from  enlarged  prostate,  1061 
difficulty  in  finding,  962 

in  seizing  and  extracting, 

963 

in  elderly  men,  942 
encysted,  942 

a contra-indication  to  litho- 
trity, 1016 
detection  of,  945 
difficulty  from,  in  lithotomy, 
962,  964 

extraction  of,  l)y  lithotomy,  956. 
See  Lithotomy 

by  lithotrity,  9S9.  See  Litho- 
trity 

facets  on,  937 

fracture  of,  spontaneous,  937 

difficulties  in  lithotomy  from, 
966 

geograplucal  distribution  of,  940 
hardTiess  of,  938 

impaction  of  fragments  in  urethra, 
1004 

in  diabetic  patients,  1017 
females,  946,  1022 
removal  of,  1023 
statistics  of,  1022 
symptoms  of,  1023 
impaction  of,  in  urethra  of  boy, 
1021 

inlluence  of  age  and  sex  on,  939 
940 

irritation  of  blad«ler  by,  941 
large,  938 

removal  of,  938,  965 
dangers  of,  975 


1214 


INDEX. 


Calculus  [continued). 

by  high  operation,  976,  985 
lithic  acid,  93 1 

unfavourable  for  lithotrity, 
1014 

micturition  affected  by,  941 
mulberry,  933 
multiple,  how  detected,  946 
nucleus  of,  936 
number  of,  937 

operations  for.  See  Lithotomy  and 
Lithotrity 
origin  of,  936 

in  bladder,  937 
kidneys,  936 
oxalate  of  lime,  932 

unfavourable  for  lithotrity, 
1014 

pain  produced  by,  941 
])athological  changes  induced  by, 
946 

phosj)hatic,  934 

favourable  for  lithotrity,  1014 
position  of,  939 

difficulties  from,  963 
ill  bladder,  priapism  from,  942 
prolapsus  ani  from,  942 
recurrence  of,  1017 
treatment,  1019 
shape  and  size  of,  938,  945 
difficulties  from,  965 
sounding  for,  942 
errors  in,  946 
structure  of,  936 
symptoms  of,  940 
tenesmus  from,  942 
urate  of  ammonia,  931 
uric  acid,  931 
varieties  of,  930 
weight  of,  938 
xanthine,  935 

between  glans  ancl  prepuce,  1134 
in  kidneys,  936 
in  nasal  fossai,  554 
prostatic,  1021 

treatment,  1022 
salivary,  652 
in  urethra,  1019 

Callisen’s  operation  for  artificial  anus, 
846 

Canal  of  Nuck,  hernia  in,  815 
Cancellous  exostosis,  309 
Canceu  in  abdomen,  diagnosis  from  aneur- 
ism, 226 
of  anus,  867 
in  axilla,  751 
axillo-mammary,  749 
of  bladder,  1049 

bone.  See  Bone,  malignant  disease 
of 

breast,  728.  See  Breast 
treatment,  737 
of  cheek,  556 
chimney-sweeper’s,  1 14S 
cj)ithelial.  See  Epithelioma 
of  intestine,  obstruction  from,  832 
jaw,  lower,  576 
upper,  583 
bps,  560 


Cancer  [continued). 
of  muscles,  489 
in  neck,  566 
of  nose,  542,  552 
oesophagus,  662 
parotid  gland,  562 
penis,  1140 

treatment,  1141 
prostate,  1066 
rectum,  867 
scrotum,  1181 
testis,  1176 
tongue,  635 
tonsils,  657 
uterus,  1194 
rodent,  ii 
Capillary  uaevi,  68 

Caput  obstipum  [TmL  head  turned  to  one 
side),  501 

Carbonate  of  lime  calculus,  935 
Carcinoma,  glandular,  in  utenis,  1194 
Caries  [Lat.  rottenness),  282 
causes  of,  282 
dry,  268,  284,  416 
fungating,  268,  283 
necrotic,  269,  284 
open,  284 
operations  for,  286 
relative  frequency  of,  283 
situation  of,  285 
spinal,  415 

stnictui’e  of  bone  in,  284 
symptoms  of,  285 
sjq>hilitie,  263,  283 
traumatic,  268 
ti’eatment  of,  285 
in  femoral  coxalgia,  447 
of  trochanter,  469 

vertebrte,  415.  See  Spine 
Carnochan,  ligature  of  carotid  for  elephan- 
tiasis, 178 

ligature  of  femoral  artery  in  elephan- 
tiasis, 43 

Carotid  artery.  Set  Artery,  carotid 
Cai’pue,  Indian  rhinoplastic  operation  intro- 
duced by,  608 
Cai'pus.  See  Wrist 
Carte’s  compressor  for  aneurism,  137 
Carter,  nature  of  calculi  in  India  and 
England,  940 

Cartilages,  destruction  from  sjTiovial 
disease,  330 

from  disease  of  bone,  330 
repair  after,  335 

inflammation  or  ulceration  of,  334 
of  larynx,  necrosis  of,  676 
loose,  in  joints,  353 
diagnosis,  355 
symptoms  of,  354 
treatment  of,  355 
i Caselli,  extirpation  of  larynx,  680 
j Castration,  1 1 78 
; CataiTh,  chronic,  543 
I of  ear,  538 

acute,  simple,  538 
purulent,  539 
chronic  non-purulent,  539 
purulent,  539 

treatment,  540 
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Jatanh  {continued). 

vesical,  symptoms  of,  1032 
treatment  of,  1034 

Iatheteu  ((coxa,  down  ; %fu,  I send),  effect 
of  retention  and  repeated  use  of, 
1042 

Bigelow’s,  ICX32 
elbowed,  1062 
female,  118S 
for  lithotrity,  997 
Sims’s,  1128 

use  of,  in  retention  from  enlarged  pro- 
' state,  1064 

from  gononhcua,  1078 
from  stricture,  1094 

accidents  attending,  1097 
IDatheter- fever,  916 
Catheter-life,  1042 
Catheter  a coude,  1062 
(Catheterism,  forcible,  1066 
I Cauliflower  growth  of  rectum,  867 
of  uterus,  1194 
i Caustics  (»co(w,  fut. ; Kava-u,  I burn)  in  cancer 
of  breast,  739 
in  lupus,  7 
nfevus,  70 
piles,  897 

stricture  of  urethra,  iioi 
urethral  tumours,  1 1 30 
( Cautery,  actual,  in  hsemorrhage  from  aneur- 
ism, 133 

in  hremophilia,  82 
lupus,  7 
nsevus,  71 

urethral  tumours,  1130 
galvanic,  in  urethral  tumours,  1 1 30 
Cavernous  nfevi,  68 
Cellular  exostosis,  309 
Celsus,  resection  of  bone,  359 
Centiul  malignant  disease  of  bone, 
312 

necrosis,  289,  292,  296 
Cerebral  artery.  See  Arteiy',’  cerebral 
Cervical  spine,  disease  of,  432 
treatment,  433  . 

Chancres  in  the  navel,  857 
Chancrous  induration,  diagnosis  from  epithe- 
lioma, 1141 

Charcot  and  Bouchard,  periarteritis, 

92 

Charcot’s  disease  of  joints,  350 
Chassaignac’s  drainage-tubes,  700 
bcraseur,  643 

treatment  of  loose  cartilages,  356 
Cheek-compressor,  617 
Cheeks,  diseases  of,  556 
fissures  of,  620 
najvi  of,  76 

tumours  and  ulcera  of,  556 
Cheiloplasty  (xtlAos,  a lij)  ; irKdcrffu,  I form 
or  shape),  620 

Cheselden,  statistics  of  lithotomy  in  children, 
1013 

Cliest,  inflammation  of  contents  of,  after 
ligature  of  subcdavian,  212 
tapping  the,  6^7 

Cheyne,  Watson,  ligature  of  the  vertebral  in 
cases  of  epilepsy,  204 
treatment  of  gonorrho-a,  1073 


Children,  congenital  malformations  in. 
See  Congenital  Malformations 
colotomj’^  in,  861 
fetid  nasal  discharge  in,  545 
incontinence  of  urine  in,  1044 
irritable  bladder  in,  1037 
lithotomy  and  lithotrity  in.  Sec  Boys, 
Lithotomy,  and  Lithotrity 
malformations  of  anus  in,  860 
nervous  affections  of  larynx  in,  677 
Pott’s  disease  of  spine  in,  421 
stone  in,  942 
tracheotomy  in,  694 
umbilical  hernia  in,  822 
vaginal  discharges  in,  1084,  1192 
Chimney-sweeiier’s,  cancer,  1145 
Chloroform  in  hernia,  781 
in  lithotrit}^  992 
tracheotomy,  688 
Chondromata  of  breast,  721 
of  lower  jaw,  596 
Chopart’s  amputation,  399 

opemtion  for  restoration  of  lip,  620 
Chordee  ixopSv,  a string),  1070 
treatment  of,  1077 
Cicatrices,  faulty,  604 
warty,  14 

Ciniselli,  electro -puncture  of  aneurism,  120, 

150 

Circulation,  impeded,  a cause  of  aneurism, 

lOI 

Circumcision,  1135,  1136 
Circumscribed  false  aneurism,  105 
Cirsoid  {nlpa-os,  a swelled  vein  ; eidos,  shape), 
dilatation  of  vessels,  66 
Civiale,  lithotrite,  991 

lithotrity  performed  by,  989 
medio-bilateral  lithotomy,  984 
mode  of  seizing  stone,  995 
return  of  calculus  after  lithotomy  and 
lithotrity,  1018 
urethrotome,  1105,  rio6,  mo 
Clamp,  disadvantages  of,  in  ovariotomy, 
1199 

Clark,  Sir  A.,  catheter- fever,  916 
Clark’s  operation  for  urethroplasty,  1125 
Clarke,  Dr.  Lockhart,  pathology  of  tetanus, 

36 

Clavicle,  dysj)hagia  from  dislocation  of,  660 
e.xcision  of,  374 
Claw-foot,  530 
treatment,  531 
Cleft  palate,  623 

operations  for,  on  hard  palate,  626 
on  soft  palate,  623 
Clergyman’s  throat,  672 
Climate,  influence  of,  on  aneurism,  100 
Clitoris,  hypcrtropliy  of,  1190 
removal  of,  1191 

Cloacie  {cloaat,  n drain  or  sewer)  in  necrosed 
hone,  292 

(Jlo(|uet,  hernia  in  lumbar  region,  825 
Clot  in  aneurism,  107,  121 
Clover’s  apparatus  for  washing  out  bladder  in 
litliotrity,  998 

circumcision-tourniquet,  1 136 
Club-foot,  522 
hollow,  529 
Club-hand,  505 
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Coagulation  in  piles,  891 
Colien,  results  of  extirpation  of  larynx,  680 
Collarcl,  spontaneous  cure  of  iiitraorbital 
anexnism,  190 

Cold,  application  of,  in  hajinopliilia,  82 
Colectomy,  852 

Colloid  (/foAAa,  glue  or  gelatine,  e75oy,  form) 
cancer  of  breast,  733 
cancer  of  rectum,  867 
Colon,  hernia  of,  759,  830 

relations  of,  to  seat  of  obstruction, 
838 

Colotomy  [KuXoy,  the  colon  ; Tefxvu,  I cut). 
See  Anus,  artificial 
in  cancer  of  rectum,  869 
Colton  de  Noyou,  distal  ligature  of  carotid, 
180 

Columna  nasi,  restoration  of,  606 
in  Indian  operation,  610 
Complete  ankylosis,  351 
fistula  in  ano,  880 
inguinal  hernia,  805 
Compression  in  adenoma  of  breast,  724 
in  aneurism,  135 
by  acupressure,  148 
by  finger,  144,  192 
instruments,  135 
applicability  of,  141 
circumstances  influencing  success 

of,  137 

duration  of,  141 
effects  of,  140 
history  of,  135 
method  of,  137 
principle  of,  135 
of  abdominal  aorta,  226 
in  axillary  aneurism,  206 
of  brachial  artery,  221 
on  brain,  184 

paralysis  from,  185 
in  bronchocele,  569 
cancer  of  breast,  738 
carotid  aneurism,  1 72 
femoral  aneurism,  243 
iliac  aneurism,  236 
ingumal  aneurism,  139,  229 
intraorbital  aneurism,  192 
popliteal  aneurism,  143 
removal  of  tumours  of  scrotum, 

1145  . 

subclavian  aneurism,  193,  201 
varix  of  the  lymphatic  vessels,  42 
Compressor  for  aneurism,  application  of, 

137 

Concretions,  gouty,  in  external  ear,  536 
in  meatus  auditorius,  536 
Condylomata  {k6v5v\os,  a swelling),  diagno- 
sis from  piles,  892 
in  labia,  1188 

Congenital  defect  of  diaphragm,  828 
dermoid  cyst  in  floor  of  mouth,  652 
fis.surcs  of  cheeks,  620 
hernia  of  cerebral  membranes,  535 
diaphra^atic,  828 
inguinal,  805,  815 
ovarian,  1203 
hydrocele,  1152 
diagnosis,  1181 

hypertropliy  of  toes  and  foot,  532 


Congenital  {contimtccl). 

malformations  of  anus  and  rectum,  860 
of  bladder,  1027 

fingers  and  hand,  507 
lips.  557 
penis,  1 13 1 
phimosis,  1133 

Congested  intestine  in  hernia,  774 
Congestive  stricture,  1085,  1086 
Conjunctivitis,  gonorrheeal,  1080 
Conservative  surgery.  See  Excision 
Constipation,  duration  of,  in  intestinal  ob- 
struction, 837 

a predisposing  cause  of  hernia,  763 
Contraction  of  arm,  503 

of  arteries  from  disease,  96 
in  femoral  coxalgia,  454 
of  fingers,  505 
fore-arm,  504 
knee-joint,  513 
lips,  congenital,  557 
muscles,  498 

spasmodic,  of  sphincter  ani,  878 
of  sterno-mastoid  muscle,  501 
toes,  532 

Cooper,  Sir  A.,  ligature  of  aorta,  236,  237 
duration  of  life  in  scirrhus  of  the  breast, 

731 

dysphagia  from  dislocated  clavicle,  660 
lacteal  tumour,  710 
ligature  of  external  iliac  artery,  230 
subclavian  artery,  209 
results  of  operation  for  hernia,  800 
serous  cyst  of  breast,  719 
Cooper,  Bransby,  lithotomy,  971 
obturator  hernia,  827 
treatment  of  irreducible  hernia,  771 
Cooper,  ligature  of  brachio-cephahe  artery, 

195.  197,  198 

Copaiba  in  gonorrhoea,  1073 
Cord,  spermatic.  See  Spermatic  cord 
Corley,  wound  of  obturator  in  hernia  opera- 
tion, 822 

Coniil  and  Ranvier  on  acute  endarteritis,  86 
on  duct-cancer,  733 
Corns,  15 

treatment,  16 

Corpus  spongiosum,  danger  of  wounding  in 
lithotomy,  969 

Coulson,  dilated  artery  doubled  upon  itself 
simulating  aneurism,  1 7 1 
lithotomy  at  various  ages,  939,  972 
mortality  from  lithotomy,  972 
statistics  of  lithotrity,  1012 
Coupland,  cases  of  chronic  intestinal  ob- 
stniction,  833 

Coxalgia  {coxa,  the  hip  ; &Kyos,  pain),  461. 

Sec  Hip-disease 
Cracked  nipide,  710 
Cracks  in  tongue,  633 
Cranial  bones,  necrosis  of,  299 
Crede,  cases  of  extirpation  of  spleen,  857 
Cripps,  excision  of  portion  of  the  rectum, 
869,  870 

Crisp,  aneurism  with  regard  to  sex,  100 
femoral  and  iiopliteal  aneurisms,  240 
mortality  in  ligature  of  larger  arteries 
for  aneurism,  126 
results  of  ligature  of  femoral,  247 
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Jroft,  results  of  excision  of  hip-joint,  468 
'i/’roft  ami  Greentiekl,  microscopical  appear- 
ances in  chronic  arthritis,  343 
Jrosse,  intlneuco  of  size  of  calculus  on  re- 
sults of  lithotomy,  975 
,’ronp,  sjxisraodic,  677 
hibebs  in  gonorrhoea,  1073 
!3uboui  bone,  excision  of,  408 
viineiform  bones,  excision  of,  409 
Hurling,  hydrocele  of  hernial  sac,  760 

spermatozoa  in  encysted  hydrocele, 
- *159 

iGurvature  of  spine,  angular,  415 
lateral,  490.  See  Spine 
.'Husack,  puncture  of  subclavian  aneurism, 
210 

Hutaneous  eruptions  in  gonorrhoea,  1083 
Huticle  of  ear,  thickening  of,  536 
.'Cystic  {KvffTis,  a cyst  or  bladder)  broncho- 
cele,  568 

cancer  of  breast,  735 
hygromata,  564 
sarcocele  1 1 75 

diagnosis  from  hydrocele,  1176 
sarcoma,  721,  735 
of  testis,  1175 
(Cystic  titmoxtiis  of  antrum,  581 
of  bone,  310 
breast,  717.  See  Breast 
cheeks,  556 
gi'oin,  removal  of^  859 
labia,  1189 
lips,  557,  558 
lower  jaw,  595 
mouth,  651 
muscles,  487 
neck,  564 
ovary,  1195 
parotid  gland,  561 
penis,  1143 
testis,  1175 

containing  coloured  matters, 
1176 

tongue,  634,  651 
vamna,  1191 
Cystine,  calculi  of,  934 
Cystitis  {Kvaris,  the  bladder ; iti%  denoting 
inflammation),  1030.  See  Bladder,  in- 
flammation of 

Cystocele  {kvctis,  the  bladder ; icfiK-q,  a tu- 
mour), 761 
in  females,  1 191 
Cysto-sarcoma  ofbrea.st,  721 
Cystotomy  (k{j(ttis,  the  bladder  ; renvw,  I 
cut),  1037 
supra- i>u  hie,  1048 

Cysts  in  bladder,  1045.  See  Bladder 
dentigerous,  581 
hydatid,  565 
in  neck,  565 
in  omentum,  794 
in  prostate,  1067 

in  thyroifl  body,  diagnosis  from  aneu- 
rism, 172 

Czermak,  the  laryngoscope  aj, plied  by,  667 
Czcniy,  ligature  of  the  aorta,  238 


Davie,  excision  of  sternal  end  of  clavicle, 

375 


Davies- Colley,  treatment  of  congenital 
talipes  equino- varus,  528 
Davy,  excision  of  knee-joint,  394 

treatment  of  congenital  talipes  equino-  • 
varus,  527 
Deafness,  539 

from  intra-cranial  aneurism,  185 
nervous,  541 
Defokmities,  490 

of  arm  and  hand,  503 
of  face  and  neck,  501 
of  leg  and  foot,  510 
of  neck  and  limbs,  496 
of  spine.  See  Spine 
Degeneration  of  arterial  tissue,  93 
a cause  of  aneurism,  99 
Delahaye,  mesial  fissure  of  upper  lip,  614 
Delens,  intraorbital  aneurism,  190 
Dclore,  treatment  of  genu  valgum,  5 1 1 
Demme,  distal  ligature  of  carotid,  180 
De  Morgan,  drainage  on  empyema,  700 
Dentigerous  cysts,  581 
Dentinal  tumours,  582 
Dentition  in  rickets,  304 
Depressed  nose,  operation  for,  612 
Desormeaux,  gi-anular  urethritis,  1071 
Detached  portions  of  body,  restoration  of, 
602 

Diaphragmatic  hernia,  828 
Diathesis  (Siddems,  arrangement  or  dis- 
position), aneurismal,  109 
hiemorrhagic,  80 

Dickinson,  causes  of  acute  suppurative  ne- 
phritis, 912 

pathology  of  tetanus,  36 
Didot,  ti'eatment  of  webbed  Angers,  509 
Dieidafoy,  tapping  the  pericardium,  705 
aspirator.  See  Aspirator 
Diffused  abscess  of  breast,  715 
aneurism,  105,  iii 
hydrocele  of  spermatic  cord,  1160 
interstitial  nephritis,  906 
pelvic  cellulitis,  973,  974 
phlebitis,  57 

Digital  compression  in  aneurism,  144 
in  axillary  aneurism,  206 
in  carotid  aneurism,  172 
in  intraorbital  aneurism,  192 
in  subclavian  aneurism,  193 
Dilatation  of  prostate  in  lithotomy,  956,  976, 
989 

of  urethra  for  calculus  in  female, 
1023 

in  stricture,  1094,  1100 
Diphtheria,  682 

diagnosi.s  from  tonsillitis,  654 
Direct  inguinal  hernia,  805 
Disarticulation  at  shoulder-joint  for  in- 
flamed axillary  aneurism,  218 
for  subclavian  aneurism,  202 
Discharge,  fgtid,  from  ear,  541 
from  nose,  545 

Disclmr^jes,  utero-vaginal,  1191 
Dislocation  of  clavicle,  dysphagia  from, 
C60 

of  femur  in  hip-discaso,  446 
tibia,  backwards,  in  contraction  of 
knee-joint,  517 
Dissecting  aneurism,  93,  105’ 
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Distal  ligature  for  aneurism,  123 
for  carotid  aneurism,  179 
innominate  anenrism,  165 
subclavian  aneurism,  202 
Dolbeau,  perineal  litliotrity,  1008,  1009 
Double  liarc-lip,  614 

operation  for,  618 
lieruia,  75  8 

inguinal,  807 

Drainage-tubes  in  empyema,  700 
Drill  for  ankylosed  joint,  520 
Dropsy  of  antrum,  581 

diagnosis  from  tumours  of  jaw,  583 
ovarian,  treatment  of,  1196 
Dublin  surgeons,  compression  of  aneurism 
introduced  by,  135 

Duebaussay,  cases  of  intussusception,  842 
Duclienne,  liollow  claw-foot,  530 
rheumatic  paratysis,  28,  29 
Duck-billed  speculum,  1127 
Duct-cancer  of  breast,  733 
Dufour,  compression  of  artery  in  elephan- 
tiasis, 43 

Dulles,  statistics  of  suprapubic  lithotomy, 
98S 

Duncan,  electro-puncture  of  aneurism,  150, 
160 

Dupuytren,  accident  in  ligature  of  sub- 
clavian, 210 
bilateral  lithotomy,  983 
contraction  of  fingers,  505,  507 
enterotome,  798 
ligature  of  axillary  artery,  202 
ligature  of  brachio-cephalic  artery,  194 
ligature  of  carotid,  177 
ligature  of  subclavian  for  innominate 
anem-ism,  164 
lithotome  cache,  983 
Dura  mater,  fungus  of,  533 
Dm’ham,  ligature  of  subclavian  and  carotid, 

165 

Dysphagia  (Sks,  badly  ; (payeiu,  to  eat)  from 
aortic  aneurism,  156 
from  carotid  aneurism,  660 
from  dislocated  clavicle,  660 
from  foreign  bodies  in  gullet,  661 
from  innominate  aneurism,  163 
from  intrathoracic  aneurism,  156 
from  oedema  of  the  larynx,  670 
causes  of,  660 

Dyspnoea  (5vs,  badly  ; iru4w,  I breathe)  from 
aortic  aneurism,  155 
from  innominate  aneurism,  162 
from  intrathoracic  aneurism,  156 
Dysuria  (5us,  badly;  oUpov,  urine),  879 

Eak,  bloody  tumours  of,  536 
boils,  537 
concretions  in,  536 
diseases  of,  external,  536 
middle,  537 

catarrh,  538,  539 
eczema,  536 
exostoses,  537 
fetid  discharge  from,  541 
fibrous  tumours  of,  536 
gouty  concretions  in,  536 
hyiiertrophy  of,  536 
inflammation  of,  537 


Ear,  {continued). 

malformations,  536 
polypi  in,  541 

thickening  of  cuticle  of,  536 
Ear-ache,  537 

iCcraseur  (French,  icraser,  to  crush),  re- 
moval  of  piles  by,  896 
of  tongue  by,  642,  643 
galvanic,  removal  of  penis  by,  1143 
removal  of  tongue  by,  643 
Eczema  of  external  ear,  536 
of  nipple,  711,  734 
Elbow,  ankylosis  of,  376 
excision  of,  376 

Electricity  in  treatment  of  aneurism,  120, 
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deformities,  499 
Elephantiasis  arabum,  42 

ligature  of  arteries  for,  43 
Elephantiasis  of  scrotum,  42,  X144 
Ellis,  ligature  of  both  carotids,  177 
limit  of  pelvis,  955 
Elongation  of  uvula,  653 
Embolic  arteritis,  85 
Embolism,  55 
of  arteries,  96 

Emprosthotonos  (ep.irpoa6ev,  forward;  reii/w, 
I stretch),  34 

Empyema  (ev,  in ; -rrvov,  pus),  drainage  in, 
700 

treatment  of,  699 

Encephalocele  {eyKe(pa\ov,  the  brain  ; k^Atj, 
a tumour),  535 

Encephaloid  {iyueepaKov,  the  brain ; elSos, 
shape),  diagnosis  of,  from  aneurism, 
112 

Encephaloid  of  breast,  732 
of  parotid  gland,  563 
rectum,  867 
testis,  1176,  1177 
tonsil,  657 

Enchondroma  (eV,  in  ; x<'*'5pos,  cartilage), 
310 

Enchondroma  of  jaw,  582 
upper,  582 
muscle,  489 
testicle,  1176 

Encysted  (ev,  in ; Kvans,  a bladder  or  sac) 
abscess  of  breast,  716 
calculus,  942,  945,  962,  964,  1016 
hernia  of  tunica  vaginalis,  805,  812 
Encysted  hydrocele,  1 1 59 

diagnosis  from  hernia,  809 
tumours.  See  Cystic  tumoum 
Endarteritis,  84 
acute,  86 

chronic,  86,  88,  90 
effects  of,  90 

Endo-laryngeal  forceps,  678,  679 
Enemata  in  hernia,  780 
Enterectomy,  852 

Enteritis,  acute,  after  reduction  of  liernia,  790 
Enterocele  {ivrepov,  intestine ; #c»)Atj,  a 
tumour),  759  , 

Eutero-epiplocele  {tvrtpov,  intestine  ; 

ttAoov,  the  caul ; k^Atj,  a tumour), 


759.  761  . ^ 

Enterotome  {tmepov,  intestine , rtfxvu, 
cut),  Dupuytren’s,  798 
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r.tero-vaginal  fistula,  S73 
^•.tero- vesical  fistula,  875 
lidiclymitis  {iiri,  ou  ; SiSvfios,  a testicle  ; 
itis,  denoting  intlanimatioii),  1 148 
[digastric  pulsation,  dijignosis  from  abdo- 
minal aneurism,  226 

dlepsy,  ligiiture  of  the  vertebral  as  a means 
of  curing,  204 
uphysitis,  acute,  334 

[jiplocele  {iirlvKoov,  the  caul ; KT]\r],  a 

tumour),  759 

^biploitis  the  caul ; itis,  denoting 

inrtammation),  794 

^oispadias  {M,  over ; airdSwu,  an  eunuch), 
1027,  1133 
boistaxis  {iiri,  on  ; o-Tctfw,  I drop),  546 
treatment  of,  547 
b?lTUELiOMA  of  antrum,  83 
of  anus,  867 
bone,  319 
floor  of  mouth,  651 
gum,  577,  595 
larynx,  680 
lips,  558 

naso-orbital  region,  553 
nose,  542,  553 
oesophagus,  663 
penis,  1140,  1141 

diagnosis  from  fungoid  warts, 

1 141 

pharynx,  659 
rectum,  867 
scrotum,  1145 
tongue,  632,  635 
tonsil,  657 
upper  jaw,  583 
uterus,  1194 

diagnosis  of  from  lupus,  6 
I from  piles,  891 

from  rodent  ulcer,  9 
r’ppner,  cases  of  elephantiasis,  44 
^ 'puLis  (iir'i,  on;  06K0V,  the’ gum),  575, 
595 

malimant,  576 
simide,  575 

treatment,  576 

|:!£rectile  tumours  of  bone,  319 

diagnosis  from  malignant  disease  of 
Ijone,  316 
of  lip,  557,  558 

irgotin,  subcutaneous  injection  of,  in  aneu- 
rism, 151 
■Eruptions,  gonorrhoeal,  1083 
^rysipelas,  diagnosis  of,  from  inflammation 
[ of  lymphatics,  41 

p^rysiwlatous  artentis,  84 
pnaryngitis,  658 

Ssmarch’s  bloodless  method,  i>oplitcal 
aneurism  treated  by,  145 
operation  for  closure  of  tlie  jaws,  601 
results  of  removal  of  upper  jaw,  592 
IfEvans,  ligature  of  carotid  for  innominate 
aneurism,  165,  167 

|-Kve,  F.  S.,  origin  of  cysts  of  lower  jaw,  595 
I^Excision  [excido,  I cut  out),  of  acetabulum 
and  pelvic  bones,  464 
of  adeno-fibroraatn  or  adeno-sarcomata, 
724 

ankle,  3 


Excision  {continued). 
of  astragalus,  405 
result,  406 
bronchocele,  570 
for  caries,  288 
of  clavicle,  374 
clitoris,  1191 
cuboid  bone,  408 
cuneiform  bones,  409 
elbow,  376 
histoiy,  376 
indications  for,  376 
operation,  377 
result,  381 
femur,  460 
fibula,  398 
fingers,  387 
foot,  bones  of,  399 
hand,  bones  of,  386 
hip-joint,  388,  460 
method  of,  464 
result  of,  467 
intestine,  portions  of,  852 
joints,  359 

conditions  of  success,  362 
history  of,  359 
indications  for,  361 
instruments  for,  365 
operation  of,  365 
repair  after,  363 
secondary,  366 
knee,  388 

operation,  392 
result  of,  396 
selection  of  cases,  395 
larynx,  680 
lower  jaw,  597 

for  necrosis,  578 
in  lupus,  7 

for  malignant  disease  of  bone,  318 
of  malleoli,  409 

metacarpal  bones,  388 
metatarsal  bones,  410 
naivus,  71 
for  necrosis,  298 
of  olecranon,  382 

omentum  in  lieruia,  794 
os  calcis,  402 

operation,  403 
result,  404 

subperiosteal  operation,  404 
for  osteo-anourism,  321 
of  parotid  gland,  564 
piles,  894 
pylorus,  853 
radius,  382 
rectum,  partial,  869 
sarcomata  of  breast,  728 
scaphoid  bone,  408 
scapula,  372 
entire,  372 
operation,  373 
partial,  373 
result,  374 
shoulder-joint,  367 
for  disease,  367 
i'ljury,  371 
operation,  367 
result,  370 
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Excision  {continued). 

of  tarsal  bones,  402,  409 
history,  399 
indications,  400 
tibia,  398 
toes,  410 
tongue,  640 

accidents  after  operation,  648 
after-treatment,  648 
by  buccal  operation,  646 
comparison  of  methods  of  operat- 
ing, 649 

by  division  of  lower  iaw,  647 
entire,  642 

by  galvanic  dcraseur,  643 
results,  649 
speech  after,  650 
by  submental  operation,  645 
tonsils,  656 
ulna,  382 

upper  jaw,  complete,  588 
partial,  587 
results,  592 
urethral  tumours,  1130 
■wrist,  382 

Lister’s  operation,  383 
result,  386 

Excurvation  of  spine,  treatment  of,  496 
Exfoliation  {ex,  out ; folium,  a leaf)  of  bone, 
291 

Exoraphalus  (e^,  out  of ; 6fx({>a\6s,  the  navel), 
822 

Exophthalmic  goitre,  372 
Exostosis  (e’l,  from  ; oa-reov,  a bone),  308 
ivory,  309 
spongy,  309 
symptoms,  309 
treatment,  310 

Extensors  and  supinators,  paralysis  of,  505 
External  inguinal  hernia,  805 
piles,  884,  888 
urethrotomy,  1107 

Extirjiation  of  inflamed  lymphatic  glands,  48 
of  kidney,  927 
larynx,  680 
spleen,  857 
uteiTis,  1194 

Extracranial  aneurism,  181 
Extrapelvic  sacro-iliac  abscess,  437 
Extravasation  of  urine,  1 1 18 
Extroversion  {extrorsum,  outwai’ds  ; verto,  I 
turn)  of  bladder,  1027 
Eye,  effect  of  intraorbital  aneurism  on,  189 
gonorrhoeal  inflammation  of,  1080 
Eyelids,  mevi  of,  75 

plastic  surgery  of,  605 


Face,  deformities  of,  501 
naivi  of,  75 

paralysis  of,  from  intracranial  aneurism, 
186 

plastic  surgery  of,  602 
Facets  of  calculi,  937 
Facial  neuralgia,  24 
Fajcal  fistula,  796,  797 
■ impaction,  832,  839 

Fa;ces  in  transverse  colon,  diagnosis  from 
aneurism,  226 


Faget,  excision  of  portion  of  the  rectum 
869 

Fagge,  cases  of  intestinal  obstruction,  832 
Falkson,  cysts  of  lower  jaw,  595 
False  aneurism,  104,  105 

membranes  covering  calculi,  964 
passages  in  urethra,  1099 
Fascia,  plantar,  contraction  of,  531 
propria  of  femoral  hernia,  816 
of  inguinal  hernia,  805 
recto -vesical,  importance  of  lithotomy, 
955 

Fasciculation  of  bladder,  904,  964 
Fatty  degeneration  of  arteries,  93 
Fatty  tumouks,  in  crural  canal,  diagnosis 
from  femoral  hernia,  819 
in  groin,  diagnosis  from  abscess,  425 
mouth,  651 
neck,  563,  566 

on  spemiatic  cord,  diagnosis  from  her- 
nia, 809 
tongue,  651 

Fayrer,  pathology  of  osteo-myelitis,  277 
Fearu,  ligature  of  carotid  and  subclavian, 
166 

Female  catheter,  1188 
Females,  calculus  in,  1022 

diseases  of  genital  organs  of,  1187 
gonorrhoea  in,  1083 
hernia  in,  762 

congenital,  815 
femoral,  819 
inguinal,  807 

irritability  of  bladder  in,  1038 
lithotomy  in,  1024 
lithotrity  in,  1025 
stricture  of  urethra  in,  1 1 26 
Femoral  arteiy.  See  Artery,  Femoral 
coxalgia,  446,  449 
caries  in,  447 
prognosis  ot)  453 
treatment  of,  459 
hernia,  816.  See  Hernia 
ligament,  820 

Femur,  dislocation  of,  iu  hip-disease, 
446 

division  of  neck  of,  for  ankylosis,  472, 

473 

excision  of  head  of,  460 
method  of,  464 
results  of,  467 

Fergusson,  Sir  W.,  excision  of  head  of 
femur,  361 

gag  for  operations  on  tongue,  640 
ligature  of  carotid  for  iiiuoiniiiate  aneu- 
rism, 165 

manipulation  in  aneurism,  148 
iu  subclavian  aneurism,  194 
manner  of  holding  knife  in  lithotomy, 
954 

operation  for  double  hare-lip,  618 
partial  excision  of  upper  jaw,  587 
staphyloraphy,  624 

treatment  of  projecting  iiitermaxillaiy 
bone,  618 
uranoplasty,  627 
Fever,  urethral  or  urremic,  915 
Fibriiie,  deposit  of,  in  aneurism,  106 
iu  arteries,  85 
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■ ibro-angioraa,  551 
I'ibro-cystic  tumour  of  muscle,  488 
fibroid  tumoui-s  iu  prostate  impeding  litho- 
tomy, 964 
in  uterus,  1 192 
*’ibroma  of  antrum,  582 
lower  jaw,  596 
mamma,  720 
parotid  gland,  562 
skin,  13 
upper  jaw,  582 
moliuscum,  533 
ibro-myomata  of  uterus,  1192 
Fibrous  ankylosis,  351 

of  hip-joint,  472 
fFibrous  stricture  of  cesophagus,  662 

treatment,  663 
of  rectum,  864 
FFibrotjs  tumour  of  axilla,  751 
ear,  536 
lower  jaw,  575 
penis,  1140,  1143 
tongue,  635 
IFibula,  excision  of,  398 
I Filiform  bougie,  1094 
IFilkin,  excision  of  knee-joint,  360 
J Fingers,  congenital  deformities  of,  507 
contractions  of,  505 
treatment,  506 
excision  of,  387 
supernumerary,  507 
webbed,  509 

Fischer,  statistics  of  flexion  in  aneurism, 
148 

cases  of  gluteal  and  sciatic  aneurism. 


239 

Fissure  of  anus,  875 
cheeks,  620 

lip,  557,  613.  See  Hare-lip 
nose,  542 
X>alate,  623,  626 
tongue,  633 

Fistula  {Lat.  a pipe),  in  ano,  880 
complete,  880 
incomplete  or  blind,  881 
openition  for,  882 
treatment  of,  881 
entero-vaginal,  873 
entero-vesical,  875 
fecal,  796,  797 
penile,  1124,  1125 
perineal,  1123 
rectal,  872 
recto- vaginal,  873 

complicated  with  a lacerated  peri- 
meum,  874,  875 
recto-vesical,  872 
salivary,  556 
scrotal,  1123,  1124 
umbilical,  857 
urethro- vaginal,  1126 
urinary,  857,  1122,  1126 
vesico-va^pnal,  1126 
Fistula;  in  canes,  285 
of  nasal  bones,  612 
neck,  564 
Flat-foot,  529 
Fleshy  piles,  888 

polypus,  549,  551 


Fleury,  treatment  of  aneurism  by  flexion, 
146 

Flexion  in  aneurism,  146 

in  popliteal  aneurism,  243 
Fluid  accumulation  in  antrum,  diagnosis  of, 

583 

Foetal  remains,  occurrence  of,  in  the  breast, 
728 

Follicular  hj^iertrophy,  544 
Fontanelle,  ntevus  of,  74 
Foot,  congenital  hypertrophy  of,  533 
couseiwative  surgeiy  of,  399 
deformities  of,  510 
excision  of  bones  of,  399 
ganglionic  tumours  of,  486 
perforating  ulcer  of,  16 
synovial  membranes  of,  400 
Forceps,  bone,  296 
gouge,  286,  297 
lithotomy,  948,  949 

manipulation  of,  956,  980 
scissors,  653 
urethral,  1005 
Forcible  catheterism,  1066 

expansion  or  ruptui’e  of  stricture 
by,  iioi 

Forearm,  aneurisms  in,  221 

conti’action  of  muscles  of,  504 
deformities  of,  503 
excision  of  bones  of,  381 
ligature  of  arteries  of,  221 
paralysis  of  muscles  of,  505 
Foreign  bodies  in  bladder,  calculi  formed 
on,  1023 

in  gullet,  dysphagia  from,  661 
hernial  sac,  761 

Foulis,  extirpation  of  larynx,  681 
malignant  tumour  of  tonsil,  657 
Fox,  Wilson,  tubercular  arthritis  of  hip  in 
children,  451 
Fracture  of  calculus,  937 

difficulty  in  lithotomy  from,  966 
Fracture  of  neck  of  femur,  diagnosis  from 
rheumatic  arthritis,  349 
Fragilitas  ossium  {Lat.  brittleness  of  bones), 
306 

Frantzel’s  nasal  speculum,  543 

Fraser,  Dr.,  galvano-puncture  in  aneurism, 

150 

Fiiction  in  the  treatment  of  deformity,  499 
Frontal  sinuses,  diseases  of,  556 
Fungoid  warts  of  penis,  diagnosis  of  epithe- 
lioma from,  1141 

Fungus  {Lat.  a muslu’oom)  of  dura  mater, 

533 

of  skull,  534 

Fumer,  aneurism  of  both  axillary  arteries, 
204,  215 

Fusiform  {fimis,  a spindle  ; forma,  shape) 
aneurism,  loi 


Gao,  Smith’.s,  623 
Galactocele,  709,  717 

Galactorrhcca  {ydKa,  gen.  yd\aKros,  milk  ; 
^€ci»,  I flow),  709 

Gall-bladder,  disea.ses  of  the,  856 
Galvanic  cautery,  in  rnevus,  71 

removal  of  urethml  tumoui's  by,  ;ii3o 
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Galvanic  ocraseur,  removal  of  penis  by, 

1143 

removal  of  tongue  by, 

643 

Galvano -puncture  in  aneurism,  149 

in  aortic  aneurism,  160 
in  intraorbital  aneurism, 
192 

in  intratboracic  aneurism, 
160 

in  subclavian  aneurism, 
194 

in  iifevi,  71 

Ganglion  {yaYyXiov,  a knot),  484 
in  foot,  486 
hand,  485 

Gakgeene  (ydyypaiva,  from  ypdcu,  1 cor- 
rode), from  arterial  obstruction, 
98 

of  arm  after  ligature  of  arteries,  216 
of  intestine  in  hernia,  774,  775,  791 
management  of,  791 
after  ligature,  133 

of  external  iliac,  184,  233 
of  femoral  artery,  247,  249 
of  subclavian  artery,  216 
treatment,  134 
of  penis,  1139 

from  pressure  of  aneurism,  108 
Garrod,  rheumatoid  arthritis,  345,  347 
Gastro-enterostomy,  854 
Gastrostomy  {yaerr-qp,  the  stomach  ; ardpLa, 
a mouth),  665 
statistics  of,  666 

Gastrotomy  {yaaT-fip,  the  stomach  ; refivu,  I 
cut),  842,  844 

Gay,  incision  in  suppurating  joints,  338 
Gelatinous  polypus,  548 
Gendriu,  intraorbital  aneurism,  190 
Genital  organs,  female,  diseases  of,  1187 
Genito-urinary  organs,  diseases  of,  903 
Gensoul,  excision  of  uirper  jaw,  588 
Genu  valgum  {Lat.  bowed  knee),  510 
Geogi-aphical  distribution  of  aneurism, 

ICX3 

calculus,  940 

Gioppi,  cure  of  intraorbital  aneurism  by 
digital  compression,  191 
Gland,  mammary.  See  Breast 
parotid.  See  Parotid 
thyroid.  Sec  Thyroid  Gland 
Glands,  effect  of  pressure  of  aneurism  on 
109 

lymphatic.  See  Lymphatic  Glands 
tumours  of,  diagnosis  from  aneurism, 

113,  171 

Glandular  growths  in  neck,  566 
carcinoma  of  uterus,  1194 
cysts  in  breast,  7 1 8 
proliferous  cysts,  722 
Gians  penis.  See  Penis 

calcrdi  between  glans  and  prepuce, 

1134 

chancrous  induration  of,  1141 
hei-pes  of,  1138 
Glazed  red  tongue,  631 
Gleet,  1071 

treatment  of,  1075 
Globular  piles,  888 


Glossitis  {yXSxraa,  the  tongue  ; ilis,  denoting 
inllarnimation),  630 
chronic  superficial,  630 
cases  of,  632 
treatment,  632 

Glottiscope  (y\u)TTis,  the  glottis  ; tr/coTreo),  I 
view),  667 

Gluteal  artery,  aneurism  of,  239 

injection  of  perchloride  of  iron  in,  151 
Gmelin,  degenerative  changes  in  arteries,  90 
Godlee,  case  of  obturator  hei-nia,  828 
excision  of  parotid  gland,  564 
operation  for  hydatids  of  the  liver,  856 
treatment  for  muscular  tic,  27 
tubercle-bacillus  in  ulcer  of  tongue,  633 
Goitre.  See  Bronchocele 
exophthalmic,  572 

Gonococcus  the  probable  virus  of  gonorrheea, 
1069 

Gonoruhoea  {ydpos,  semen ; I flow), 
1069 

cause  of,  1069 
character  of,  1070 
chordee  in,  1070,  1077 
complications  of,  1076,  1077 
cystitis  in,  1077 
in  females,  1083 

treatment  of,  1084 
heemorrhage  from  urethra  in,  1079 
incubative  stage,  1069 
inflammation  of  15’mphatics  in,  1076 
injections  in,  1074 
irritable  bladder  in,  1077 
prostatitis  in,  1077 

pyelitis  and  nephritis,  rare  complica- 
tions of,  1078 
of  rectum,  1082 
retention  of  urine  in,  1078 
sequences  of,  1079 
stages  of,  1071 
symptoms  of,  1070 
treatment  of,  1072 
urethral  abscess  in,  1079 
Gonorrh(EAL  conjunctivitis,  loSo 
treatment,  1081 
cutaneous  eruptions,  1083 
epididymitis,  1080 
induration  of  penis,  1079 
inflammation  of  eyes,  loSo 
of  nose,  1082 
pj’^aemia,  1083 
rheumatism,  1082 
sclerotitis,  1081 
stricture,  1079 
Avarts,  1079 

Goodhai’t,  causes  of  acute  suppurative  ne. 
phritis,  912 

Gore,  ligature  of  brachio-cephalic  artery, 

19s 

Gorget,  bilateral,  985 
Smith’s,  959 
Wood’s,  985 

Gosselin,  encysted  hydrocele,  1 1 59 
results  of  ei)ididymitis,  1 149 
Gouge-forceps,  286,  297 
Gould,  Pearce,  obliterative  arteritis,  92 

Esmarch’s  bandage  in  treatment  of 
aneurisms,  i45>  146 
Gout,  irritable  bladder  in,  1036 
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•Jouty  concretions  in  ear,  536 
})hlebitis,  57 
■Rowan’s  osteotome,  467 
5riife,  ligature  of  brachio-cephalic  artery, 
194,  19S 

Granular  ilegeneration  of  arteries,  93 
urethritis,  1071 
Gravel,  918,  930 

Grcatrex,  digital  compression  in  ancm’ism,  144 
'.Groin,  abscess  in,  causes  of,  424 

diagnosis  of.  Sec  Abscess 
diseases  in,  diagnosis  from  femoral 
hernia.  Si 9 

pulsating  sarcoma  in,  diagnosis  from 
aneurism,  22S 

tumours  in,  diagnosis  of,  858 
treatment,  859 

^ Gross,  ligature  of  subclavian  for  axillary 
aneurism,  214 
prostatorrhcea,  1055 
pulsating  tumours  of  bone,  3 1 9 
removal  of  the  whole  scapula,  372 
sarcoma  of  bone,  31 1,  317 

< Growths.  See.  Tumours 
IGuersant,  lithotrity  in  children,  1013 

< Guggenbiihl,  cure  of  brouchocele,  569 

< GuU,  Sir  W.,  arterio-capillary  fibrosis,  89 

intraci-anial  aneurism,  182,  183 
Gullet.  See  (Esophagus  and  Pharynx 
Gulliver,  observations  on  atheroma,  88 
Gumboil,  574 

Gum-elastic  tube  in  lithotomy,  958 
Gumma,  syphilitic,  in  mamma,  716 

testis,  1173 
tongue,  633 

Gummata  of  spine,  434 
Gums,  diseases  of,  574 
Gnn.shot-wounds,  tetanus  after,  32 
Gustatorj'  nerve,  division  of,  in  cancer  of 
tongue,  637 

Guthrie,  cystotomy  in  initable  bladder,  1037 
intraorbital  aneuri.sra,  ig'o 
Guyon’s  injector,  1075,  1076 

Haddkx,  "W'.  B.,  obliterative  arteritis,  92 
HiKMATOCELE  (oSfxa,  blood  ; a tumour), 

1 160 

blood  in,  1161 

diagno.sis  of,  810,  1161,  1811 
of  neck,  565 
of  spennatic  cord,  1 1 62 

diagno.si.s  of,  809,  1162 
spontaneous  and  traumatic,  1 160 
treatment  of,  1162 
Hfematoma  (aT;ua,  blood),  536 
Hiematnria  (oT/io,  blood  ; oipov,  urine),  1050  | 
treatment  of,  1051 

1 Iremophilia  {alfxa,  blood  ; <pi\(co,  I am  wont 
to  do),  80 

H/EMORKHAOK  (aI|<o,  blood  ; fiir/vviii,  I break 
forth),  from  bladder,  1050 
in  abdominal  operations,  756 
in  catheterism,  1099 
excision  of  tongue,  647 
from  kidneys,  1050 
in  lateral  lithotomy,  967 
arterial,  968 
secondary,  973 
venous,  969 


I IlAJMOimiiACiE  {continned). 
j in  median  lithotomy,  979 
nasal.  See  Epistaxis 
from  piles,  889 

diagnosis  of,  892 
from  prostate,  1051 

secondary,  after  ligature  for  aneurism, 

131 

of  external  iliac,  233 
subclavian,  216 
superficial  femoral,  247 
gangrene  from,  134 
after  lithotomy,  973 

excision  of  tongue,  648 
from  suppurating  aneurism,  131 
in  tracheotomy,  689 
from  urethra,  1051 

in  gonorrhoea,  1079 
, Hfemoirhagic  diathesis,  80 
pathology,  81 
treatment,  82 

Hoemorrhoids  {aT/xa,  blood  ; ^ea>,  I flow),  884. 
See  Piles 

Hahn,  nephi’o-raphy,  924 
Hainsby’s  cheek-compressor,  617 
Hall,  ligature  of  brachio-cephalic  arteiy, 
194,  198 

Ham,  enlargement  of  bursoe  in,  482 
Hamilton,  ligature  of  both  carotids,  177 
Hamstring  tendons,  contraction  and  division 
of,  518 

Hancock,  muscular  structure  of  urethra,  1084 
statistics  of  excision  of  astragalus,  406 
Hand,  aneurism  of  vessels  of,  221 
bifurcation  of,  508 
clubbed,  505 
deformities  of,  503 
congenital,  507 

i from  muscular  contraction,  504 

I excision  of  bones  of,  386 

: ganglion  of,  485 

] gangrene  of,  after  ligature  of  subclavian, 

I 216 

I rheumatoid  arthritis  of,  505 

, H ABE-LIP,  557,  613 

age  for  operation  in,  614 
double,  614 

operation  for,  618 
simide  suture  in,  619 
single,  614 

operation  for,  616 

Harris,  statistics  of  nephrectomy,  929 
Hart,  flexion-treatment  of  aneurism,  147 
Haven,  ca.ses  of  intussusception,  842 
1 lawkin.s,  Cn*sar,  statistics  of  artificial  anus, 
850 

Head,  disoase.s  of,  533 
tapping  tlio,  535 

Hearing,  affected  by  intracr.anial  aneurism, 

185 

Heart,  influence  of  action  of,  on  production 
of  aneurism,  100 

displaced  or  enlarged,  epign.stric  pulsa- 
tion from,  226 

Heath,  ('.,  acupuncture  in  subclavian  aneur- 
ism, 152 

adenoma  of  .soft  palate,  653 
amputation  at  slioulder-joint  for  sub- 
clavian anenri.sm,  203 
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Heath,  C.  {continued), 

belladonna  in  lymphangitis,  41 
dentigerous  cysts  in  jaws,  581 
excision  of  upper  jaw,  591 
tongue  for  cancer,  649 
operation  for  closure  of  the  jaws,  601 
prolapsus  of  tongue,  629 
removal  of  cancer  of  lip,  560 
lateral  lithotomy  in  hoys,  961 
Hernia  {Hpvos,  a branch),  757 
causes  of,  762,  763 
chloroform  in  reduction  of,  781 
complete,  763 

conditions  presented  by,  763 
congenital,  762,  812 
contents  of,  759 
double,  758 

diagnosis  from  strangulated  hernia. 
778 

enemata  in,  780 
incarcerated,  772 
incomplete,  763 
influence  of  age  on,  762 

of  occupation,  763 
of  sex,  762 

internal,  diagnosis  of,  831 
intestinal,  761 
irreducible,  763,  770 
causes  of,  770 
diagnosis  of,  1181 

from  strangulated  hernia,  778 
inflamed,  771 
omental,  761 

operation  with  opening  sac,  784 
accidents  attending,  788 
after  treatment,  787 
artiticial  anus  aftex',  796 
division  of  stricture,  786 
exposure  of  sac,  784 
fsecal  fistula  after,  796 
management  of  adhesions,  792 
of  congested  intestine,  790 
of  consti’icted  intestine,  790 
of  gangi-enous  intestine,  791 
of  omentum,  793 
opening  sac,  785 
peiitonitis  after,  788 
reduction  of  intestine  and  omentum, 
786 

sloughing  of  sac,  796 
treatment  of  the  sac,  787 
of  the  wound,  787 
wounds  of  arteries,  795 
of  intestine,  795 

operation  without  opening  sac,  799 
objections  to,  800 
performance  of,  801 
results  of,  801 
radical  cure  of,  765 

Spanton’s  operation,  769 
Wood’s  operation,  767 
Wutzer’s  operation,  766 
reducible,  763 

treatment  of,  764 
sac  of,  758 

adhesions  of,  759 
ascitic  fluid  in,  760 
contents  of,  759 
double,  758 


Hernia  {continued^. 

sac  of,  fluid  in,  changed,  775 
foreign  bodies  in,  761 
hydrocele  of,  760 
suppuration  in,  771; 
signs  of,  761 
strangulated,  763,  774 
aspiration  in,  803 
constitutional  symptoms  of,  776 
diagnosis  of,  778 
gangrene  in,  774 

inflammation  of  gut  after  relief  of, 
775 

local  effects  of,  774 
local  signs  of,  776 
mechanism  of,  773 
operation  for,  783.  See  above 
results,  788 
reduction  of,  780 
in  mass,  782,  801 
persistence  of  symptoms  after, 
781 

treatment,  803 
seat  of  stiicture  in,  773 
symptoms  of,  776 

modifications  of,  777 
taxis  in,  778 
treatment  of,  778 
structure  of,  758 
truss  for,  764 

Hernia,  Special  Forms  of,  805 
of  bladder,  761 

treatment  of,  812 

cerebral  membranes,  congenital, 
535 

cfecal,  761 

treatment  of,  81 1 
of  colon,  759,  830 
diaphragmatic,  828 
femoral,  816 

contents  of,  817 
diagnosis  of,  818 

from  abscess,  427,  819 
fascia  propria  of,  816 
opening  sac  in,  821 
operation  fox’,  820 

hfemorrhage  in,  822 
relations  of,  816,  821 
signs  of,  817 
treatment  of,  819 
inguinal,  805 

complete,  805 
congenital,  805,  815 
in  female,  815 

diagnosis  of,  808,  1162,  1180 
direct,  805,  806 

coverings  of,  806 
relations  of,  807 
symptoms  of,  ^8 
double,  807 
encysted,  805 
external,  805 
fascia  propria  of,  805 
incomplete,  805,  807 
operation  for,  811 
infantile,  805,  815 
interstitial,  805,  807 
symiitoms,  807 
large  intestine  in,  759 
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Hernia,  Special  Forms  of  {continued). 
inguinal,  oblique,  805 

coverings  of,  805 
relations  of,  806 
symptoms  of,  807 
operation  for,  810 
seat  of  stricture  in,  81 1 
signs  of,  807 
treatment  of,  810 
varieties  of,  805 
obturator,  826 

treatment,  827 
of  ovary,  1203 
pelvic,  826 
perineal,  828 
pudendal,  828 
sciatic,  828 
scrotal,  805 

diagnosis  of,  1181 
testis,  1168 

of  tunica  vaginalis,  812 
encysted,  815 
signs  and  diagnosis,  813 
treatment  of,  814 
umbilical,  822 

operation  for,  824 

antiseptics  in,  825 
strangulated,  824 
vaginal,  828 
ventral,  825 
Herpes  of  penis,  1 138 
Hey’s  ligament,  820 
High  operation  of  lithotomy,  976,  985 
Hill,  Berkeley,  axillaiy  aneurism,  131 
dilatation  of  strictui-al  urethra,  1103 
ligature  of  subclavian,  failure  to  cure 
disease,  216 

treatment  of  gleet,  1076 
urethrotome,  1105 

Hilton,  division  of  gustatory  nerve,  637 
Hip-joint,  ankylosis  of,  447,  470 
operations  for,  472 
chronic  rheumatoid  arthritis  of,  348 
excision  of,  388 
neuralgia  of,  357 

diagnosis  from  sacro-iliac  disease, 

438 

shape  altered  in  sacro-iliac  disease,  437 
strumous  arthritis  of,  449 
Hip-joint,  disease  of,  441 
acetabular,  452,  463 
excision  in,  463 

acute,  diagnosis  from  perityphlitis,  455 
amputation  for,  470 
ankylosis  in,  447,  470 
arthritic,  448,  449 
results,  449 
treatment  of,  456 
attitude  in,  442 
cross-legged  <leforraity,  474 
diagnosis  of,  455 

from  caries  of  spine,  426 
rheumatism,  455 
sacro-iliac  disease,  438 
dislocation  in,  446 
femoral,  449 
excision  in,  461 
treatment  of,  321 
forms  of,  441 


Hip-joint,  disease  of  {continued). 
limitation  of  movement,  444 
modes  of  operating,  464 
pain  in,  441 

pathology  and  symptoms  of  the  various 
forms  of,  447,  451 
phenomena  of,  441 
rognosis  of,  452 
ayre’s  apparatus  for,  459 
sinuses  in,  445 

suppuration  in,  444.  Sec  Abscess 
Thomas’s  apparatus  for,  458 
treatment  of,  455 

Hippocrates,  resection  of  bones  mentioned 
. by,  359 

Histrionic  spasm,  27 

Hodges,  statistics  of  excision  of  shoulder,  371 

Hodgkin’s  disease,  49 

Hodgson,  sacculated  aneurisms,  103 

spontaneous  cure  of,  1 1 5 
duration  of  aneurisms,  109 
Hoflfacher,  re-union  of  separated  parts,  602 
Holden,  amputation  at  shoulder-joint  for 
subclavian  aneurism,  203 
Hollow  club-foot,  529 

Holmes,  ligature  of  carotid  and  subclavian 
for  innominate  aneurism,  165 
statistics  of  carotid  aneurism,  170 

of  compression  treatment  of  aneur- 
ism, 143,  172,  206 
of  excision  of  knee-joint,  396 
of  ligature  of  femoral  artery,  157 
Holt’s  treatment  of  stricture,  1102 
Homy  excrescence  on  glans  penis,  1139 
Hospitals,  hygiene  of,  789 
Housemaid’s  knee,  477,  478 
tnie,  480 

Howse,  H.  G.,  ossification  of  arteries,  95 
incision  in  gastrostomy,  666 
Howshij)’s  lacuiue,  262,  264,  269,  273 
Hueter,  microscopical  appearances  in  chronic 
arthritis,  343 

Humerus,  disarticulation  of,  for  axillary 
aneurism,  218 

subclavian  aneurism,  202 
excision  of  head  of,  367 
tumours  of  head  of,  diagnosis  from 
aneurism,  205 

Humphi-y,  fibro-sarcoma  of  bladder,  1048 
statistics  of  suprapubic  lithotomy,  988 
Hunter,  operation  for  ligature,  120,  122 
Hunter’s  canal,  250 

Hutchinson,  gastrotomy  in  intussusception, 

. ^43 

ligature  of  carotid  for  innomi- 
nate aneurism,  165 

. results  of  removal  of  epulis,  576 

results  of  removal  of  upper 
593 

treatment  of  enlarged  prostate, 

I 1062 

I Hutin,  ligature  of  brachio-ccphalic  artery, 

*95 

Hydatids  in  bone,  310 
breast,  719 

f;roiii,  diagnosis  from  abscess,  427 
iver,  855 
muscles,  489 
neck,  565 
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Hydi’artlirosi.s  (u5wp,  water;  a joint), 

323 

treatment  of,  325 

Hydrocelk  (Ddcop,  water ; K7jA?j,  a tumour), 

1151 

acupuncture  in,  1158 
acute,  1148 
encysted,  1159 

diagnosis  from  hernia,  809 
treatment  of,  1160 
of  hernial  sac,  760 
neck,  481 

spermatic  cord,  1160 

diagnosis  from  hernia,  80S 
diffused,  1160 

diagnosis  of,  1181 
of  tunica  vaginalis,  1152 

antiseptic  treatment  of,  1158 
complicating  hernia,  809 
congenital,  1152 
coverings  of,  1154 
diagnosis  of,  1181 

from  cystic  sarcocele,  1174 

encysted  hydrocele,  1160 
hernia,  809 
injections  in,  1156 
seton  in,  1157 
symptoms  of,  1152 
tapping  in,  1154 
treatment  of,  1154 

Hydrocephalus  (vdwp,  water ; Kf(pa\t],  the 
head),  tapping  head  in,  535 
Hydrops  pericardii  {Lat.  dropsy  of  the  peri- 
cardium), tapping  in,  705 
Hydrosarcocele  {vdup,  water  ; flesh  ; 

a tumour),  1167 

Hydrothorax  {vScop,  water  ; ddpa^,  the  chest), 
tapping  chest  in,  697,  698 
Hygiene  of  hospitals,  789 
Hymen,  imperforate,  1189 

partially  perforate,  1190 
Hyperplastic  endarteritis,  92 
Hypertrophy  (virep,  beyond  ; rpecpu,  I 
nourish)  of  bladder,  903 
causes  of,  904 

influence  on  kidney  disease, 
904 

of  bone,  301 
breast,  708 
in  male,  750 
clitoris,  1190 
external  ear,  536 
gums,  574 
labia,  1188 
lip«,  557 

lymphatic  glands,  45 
node,  544 
prepuce,  1139 
scrotum,  1144 
thyroid  gland,  568 
toe-nail,  3 
toes  and  foot,  532 
tongue,  629,  634 
tonsils,  654 

Hypochondriac  region,  hernia  in,  825 
Hypodermic  injection  of  ergotin  in  aneur- 
ism, 15 1 

Hypospadias  {virS,  under  ; ffndSuu,  an  eu- 
nuch), 1 1 31 


Hysterical  contraction  of  knee,  514 

retention  and  incontinence  of 
urine,  1044 

stricture  of  (esophagus,  661 
treatment  of,  663 

Ichthyosis  of  tongue,  630 
Idiopathic  gangrene  of  penis,  1 140 
phlebitis,  57 
tetanus,  31 

Iliac  arscess,  diagnosis  of,  427 
aneurism,  228 
artery.  See  Artery,  iliac 
incision  in  imperforate  anus,  862 
region,  liernia  in,  825 
Image,  naevus  of  tongue,  634 
Impacted  calculus  in  urethra,  icx)4 
Imperforate  anus,  860 
hymen,  1189 
vagina,  1189 

Impermeable  stricture,  mo 
operation  for,  1 1 1 1 
Impetigo,  diagnosis  from  lupus,  6 
Impotence,  1182,  1185 
Incarcerated  hernia,  772 
I Incision  of  suppurating  joints,  338 
I Incomplete  ankylosis,  351 
I fistula,  881 
hernia,  763 

j Incontinence  of  urine,  1043 
Incubative  stage  of  gonorrhoea,  1069 
Indian  rhinoplastic  operation,  608 
Induration  of  penis  after  gonorrhcea,  1079 
Infantile  hernia,  805,  815 
paralysis,  498 

Infants,  acute  arthritis  in,  334 
Inflammation,  of  anemism,  115 
after  ligature,  131 
axillaiy,  217 

of  areolar  tissue  of  pelvis,  973 
arteries,  84.  See  Arteritis 
bladder,  1030,  See  .Bladder 

in  disease  of  urinary  organs, 

903 

after  lithotomy,  973 
after  lithotrity,  1007 
bone,  259 

scrofulous,  267 

brain,  after  ligature  of  carotid,  17S 
breast,  710 
bursa  patella?,  478 
bursa?,  47  S 
cartilage,  334 

conjunctiva,  gonorrhceal,  1080 
ear,  537 

epididymis,  1148 

gonorrhceal,  1080 
eye,  gonorehceal,  1081 
gonon’hccal.  Sec  Gonorrhcea 
of  hij).  See  Hip-joint,  disease  of 
intestine  in  hernia,  775 
irreducible  hernia,  771,  77^ 
joints,  322.  See  Arthritis 
kidneys,  causes  of,  910 

diffuse  intei-stitial,  906,  913 
su])purative,  907,  913 
knee,  contraction  from,  5^4 
larynx,  668.  Sec  LnryngitLs 
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1 I^'FLAMM.VTION  {continued). 

of  lungs,  after  ligature  of  carotid 
artery,  179 

lungs  and  pleura,  after  ligature  of 
subclavian,  212,  213 
nianmiary  gland,  71 1 
medulhuy  membrane  of  bone, 
265 

muscles,  4S6 
nerves,  iS 

nipple  and  areola,  710 
nose,  gonorrheeal,  10S2 
parotid  gland,  560 
penis,  1138 
periosteum,  259,  270 
peritoneum,  iiee  Peritonitis 
pharynx,  658 
prepuce,  1138 
prostate,  1053 
sclerotic,  gonoiThoeal,  1081 
sheaths  of  tendons,  485 
syphilitic.  See  Syphilis 
of  synovial  membranes,  322 
testis,  1148 

syphilitic,  1172 
undescended,  809,  813 
tongue,  630 
tonsils,  654 
urethra,  1068 

in  catheterism,  1099 
uterus,  chronic,  1191,  1192 
veins,  56 

InJlammatoiy  cedema  of  scrotum,  1143 
osteoporosis,  263 

Inflation  of  obstnreted  intestine,  844 

Ingrowing  of  nails,  2 

Inguinal  aneurism,  228 
colotomy,  845 

compared  rvith  lumbar  colotomy, 
849 

diagnosis  from  abscess,  228 
hernia,  805.  Sec  Plernia 

Inhalation  of  powdered  nitrate  of  silver, 
^73 

Injections  of  solution  of  nitrate  of  silver 
into  larynx,  674  . 
in  gononiuea,  1074 
hydrocele,  1156 
nrevnis,  70 
of  varix,  64 

subcutaneous.  See  Subcutaneous  in- 
jections 

Injury',  a cause  of  cancer  of  breast, 
734 

Innominate  artery.  See  Artery,  Iiinomi- 
nate 

Instruments  for  compression  in  aneurism, 

13s.  .141 

for  excision,  365 
lithotomy,  947 
lithotrity,  990 

removing  di.seased  bone,  296,  297 

Intermaxillary  bones  in  hare-lip,  613 
management  of,  618 

Internal  liernia,  diagnosis  of,  831 
piles,  884,  888 
lU'ethrotomy,  1103 
result,  1106 

Intero-extcrnal  piles,  884 


Interstitial  hernia,  S05,  807 

inflammation  of  the  breast,  chronic, 
diamiosis  from  cancer,  737 
in  male,  751 
mastitis,  chronic,  714 
treatment,  715 
nephritis,  907,  913,  1042 

iNTESTINAIi  ORSTUUCTION,  83 1 

acute,  831 

operation  for,  841 
treatment  of,  839 
Amussat’s  operation  for,  839,  846 
belladonna  in,  841 
Callisen’s  operation  for,  846 
chronic,  832 

treatment  of,  843 
colotomy  for,  845 
diagnosis  of,  835 
duration  of  constipation  in,  837 
enemata  in,  841 
examination  of  rectum  in,  838 
gastrotomy  in,  844 
general  condition  of  patient,  836 
inflation  in,  844 
inversion  in,  840 
Littre’s  operation  for,  845,  862 
mode  of  invasion,  836 
pain  in,  836 

physical  examination  of  belly  in,  837 

previous  history,  836 

puncture  of  intestine  in,  841 

seat  of,  832 

urine  in,  839 

vomiting  in,  836 

Intestine,  adhesions  of,  in  hernia,  759,  773 
management  of,  792 
catarrhal  inflammation,  acute,  following 
reduction  of  hernia,  790 
congested,  in  hernia,  774 
management  of,  790 
constricted,  in  hernia,  management  of, 
790 

gangi-enous,  in  hernia,  774,  775,  791 
management  of,  791 
hemorrhage  from,  diagnosis  from  iiiles, 
892 

hernia  of,  759,  761 
inflammation  of,  in  hernia,  774,  775 
large,  diseases  of,  860.  See  Anus, 
Piles,  and  Rectum 
malformations  of,  860 
removal  of  portions  of,  852 
w’ounds  of,  in  operation  for  hernia,  795 
Intracranial  {intra,  •within  ; Kpavtov,  the 
skull)  aneurism,  182 

Intraorbital  {intra,  within  ; orhita,  the 
orbit)  aneurism,  188 
Intrapelvic  sacro-iliac  abscess,  437 
Intrathoracic  {infra,  within  ; Oiipa^,  the 
chest)  aneurism,  153 
tumours,  dysphagia  from,  660 
Inlussnsce^)tion  {intiui,  within  ; suseijno,  1 
receive),  833 
diagnosis  of,  835 
operation  for,  842 
statistics  of,  842 
symptoms  of,  834 
treatment  of,  842,  844 
' Invagination  of  rectum,  901 
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Inversion  in  intestinal  obstruction,  840 
Involution-cysts,  718 
Iodide  of  potassium  in  aneurism,  118 
Iodine  in  brondiocele,  569 

injection  of,  in  hydrarthrosis,  325,  326 
in  hydrocele,  1156,  1160 
Iron,  perchloride  of.  See  Perchloride 
Irreducible  hernia,  763,  770.  Hernia 
tumours  of  groin,  858 
scrotum,  1181 

Irritable  bladder,  1035.  'S'cc  Bladder 
Ischio-rectal  abscess,  878 
Ivory  exostosis,  309 


James,  ligature  of  abdominal  aorta,  237 
Jaw,  lower,  cysts  of,  595 
diseases  of,  594 
excision  of,  597 
necro.sis  of,  diagnosis,  577 
periostitis,  acute  suppurative,  594 
reproduction  of,  after  necrosis,  578 
rheumatic  arthritis  of,  349 
tumours  of,  575,  576,  594—596 
upper,  diseases  of,  579 

excision  of,  complete,  588,  590 
partial,  587 
results,  592 
operations  on,  586 
osteoplastic  section  of,  593 
tumours  of,  583 
diagnosis,  583 
treatment,  585 
Jaws,  ankylosis  of,  600 
closure  of,  601 
dentigerous  cysts  in,  581 
diseases  of,  574 
necrosis  of,  577 
ti’eatment,  578 

Jeffreson,  ovariotomy  performed  by,  1198 
Jenner,  SirW.,  syphilis  and  rickety  children, 

303 

tracheotomy  in  membranous 
laryngitis,  683 

Jewett,  horny  excrescence  on  penis,  1139 
Jobert,  effect  of  ligature  of  carotid  on  lungs, 
179 

Johnson,  Dr,  G.,  causes  of  acute  suppurative 
nephritis,  912 
the  laiyngoscope  in  aortic 
aneurism,  156 

Joints,  amputation  in  disease  of,  410 
ankylosis  of,  351.  aS'cc  Ankylosis 
cauterization  of,  336,  337 
changes  in  cartilage  of,  335,  336 
chronic  rheumatic  disease  of,  348,  See 
Arthritis 
diseases  of,  322 

excision  of,  359.  See  Excision 
fluid  collections  in,  323 
incisions  into,  338 

inflammation  of,  322.  See  Arthritis 
of  synovial  membranes  of,  322 
loose  cartilages  in,  353 
treatment,  355 
neuralgia  of,  357 
cau-scs,  357 
symptoms,  357 
treatment,  357 


Joints  (eontinued). 

repair  after  disease  of,  335 
stiff,  351.  Ace  Ankylosis 
strumous  disease  of,  339 
.suppuration  in,  327 

Jones,  Wharton,  treatment  of  gonoiThoeal 
conjunctivitis,  1081 

Jordan,  F.,  buccal  operation  for  removal  of 
tongue,  646 

Jugular  vein,  aneurismal  varix  of,  169 

wound  of  external  in  ligature  of  sub- 
clavian, 210 

Juillard,  results  of  removing  gangi’euous  gut 
in  hernia,  792 


Kauffman,  cases  of  malignant  tumour  of 
thyroid  body,  573  _ 

Kelsey,  I’esults  of  operation  for  cancer  of 
rectum,  871 

Key,  ligature  of  carotid  for  innominate  aneur- 
ism, 165 

Kidney,  abscesses  in,  scattered,  907 
calculi  formed  in,  936 
calculous  pyelitis,  920 
carcinoma  of,  922 

treatment  of,  924 

disease  of,  induced  by  calculus,  946 
by  hypertrophied  bladder,  904 
pressure,  906 
stricture,  1091 

fistulous  communications,  924 
floating,  924 
gouty,  90 

haemorrhage  from,  1050 
hydronephrosis,  922 
inflammation  of,  diffuse  interstitial,  906, 
912 

suppurative,  907,  913 
causes  of,  910 
reflex,  91 1 

influence  of  disease  of,  on  lithotomy, 

973 

lithotrity, 

1015 

irritable  bladder  from,  1036 
morbid  conditions  of,  905 
pelvis  of,  secondaiw  disease  of,  905 
septic  matter  in,  912 
pyonephrosis  of,  922 
sarcoma  of,  922 

treatment  of,  924 
stone  in,  918 

treatment,  919 

surgical  operations  on  the,  918 
aspiration  of,  925 
exploration  of,  924 
nephrectomy,  926 
abdominal,  928 
results  of,  928,  929 
nephro-litliotomy,  925 
nephro-raphy,  924 
nephrotomy,  926 
tubercular  or  scrofulou.s,  920 
tumours  of,  922 

Kingdon,  statistics  of  hernia,  762 
Kneh-joint,  ankylosis  of,  520 
contraction  of,  510 
chronic,  515 
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KNEK-JOI^■T  {continued). 

contraction  of,  from  consolidated  liga- 
ments, 515 

from  contracted  tendons,  51S 
extension  in,  516 
from  inflammation,  514 
^Yith  lateral  displacement,  519 
fi-om  nervous  irritation,  514 
treatment  of,  516 
varieties  of,  513 
deformities  of,  510 

disease  of,  diagnosis  from  liip-disease, 

455 

excision  of,  38S 
result  of,  396 

Knight,  digital  compression  in  aneurism,  144 
Knives,  hernia,  7S6 
lithotomy,  94S 

method  of  holding,  953 
Knock-knee,  510 

MacEweu’s  operation  for,  512 
Koch,  statistics  of  ligature  of  subclavian 
artery,  214 

Kocher,  excision  of  tongue,  646 — 649 
results  of  excision  of  knee-joint,  396 

thyroid  body,  571 
Koeberle’s  seiTe-noeud,  1192 
Kohler,  venous  thrombosis,  50 
Konig,  presence  of  tubercle  in  strumous 
arthritis,  343 

Kuhl,  ligature  of  both  carotids,  177 
KUster,  results  of  operations  for  cancer  of 
breast,  740 

Kyphosis  {Ku<p6w,  I bend),  491,  496 

Labia,  condylomata  of,  118S 
cystic  tumours  of,  1189 
hypertrophy  of,  1188 
najvus  of,  79 

Lactate  of  iron,  injection  of,  in  intraorbital 
aneurism,  192 

Lacteal  secretion,  abnormal,  709 

inflammation,  influence  on  cancer  of 
breast,  734 
tumour,  709 

Lambert,  distal  ligature  of  carotid,  180 
Laminar  calcification  in  arteries,  88 
Lane,  distal  ligature  of  carotid,  180 

ligature  of  carotid  and  subclavian,  165 
Langcnbeck,  patliological  increase  of  length 
of  bones,  301 

osteopljistic  section  of  upper  jaw,  593 
phosphorus-necrosis  of  jaws,  577 
subcutaneous  injection  of  ergotiu  in 
aneurism,  151,  194 
Laparotomy,  839,  844 
Laryngeal  phthisis,  675 
syringe,  674 
Laryngectomy,  680 

Lauynoitis  (\dpuy^,  the  larjmx  ; iiis,  denot- 
ing inflammation),  668 
acute,  catarrhal,  669 

membranous,  tracheotomy  in,  682 
cedematous,  670 
chronic,  sim[de,  672 

complications  of,  676 
syphilitic,  674 
traumatic,  672 
tubercular,  675 


Laryngoscope  {Xipvy^,  the  larynx ; aKottiw, 
I view),  666 

use  of,  in  aortic  aneurism,  156 
LARY^’GOTOMY  {\dpvy^,  the  laiyilX  ; repLino, 
I cut),  682,  686 
after-treatment  of,  695 
in  aortic  aneurism,  160 
compared  with  tracheotomy,  694 
indications  for  performance  of,  585 
I Laryngo-tracheotomy,  685,  688 
I Larynx,  abscesses  near,  676 
j conditions  of,  producing  dysphagia,  659 
diseases  of,  666 
extirpation  of,  680 

inflammation  of,  668.  See  Laryngitis 
injection  of  nitrate  of  silver  into,  674 
malignant  tumours  of,  679 
necrosis  of,  676 
nervous  affections  of,  677 
paralysis  of,  677 
tumours  in,  677 
treatment,  678 

Lateral  curvature  of  spine,  490,  See  Spine 
displacement  of  knee,  519 
lithotomy.  See  Lithotomy 
Lateritious  deposits  in  urine,  930 
Laugier,  ligature  of  subclavian  for  innomi- 
nate aneurism,  164 

Laiu'ence,  Z.,  hernia  of  membranes  of  brain, 

. 535 

Lawrence,  Sir  W.,  statistics  of  hernia, 
762 

ventral  hemia,  825 
removal  of  nasal  polypi,  552 
cases  of  wound  of  artery  in  herniotomy, 
795 

Lawson,  compression  in  inguinal  aneurism 

^39 

Lead,  acetate  of,  injected  in  gonorrhoja, 
1074 

Lee,  H.,  subcutaneous  division  of  vein  in 
varix,  65 

Lee,  R.,  statistics  of  ovariotomy,  1198 
Leg,  deformities  of,  510 
excision  of  bones  of,  398 
Legg,  hajmophilia,  81 

Leisrink,  statistics  of  excision  of  hip- joint 
467,468  ’ 

Leukoplakia,  630,  631 
Lichenoid  of  the  tongue,  632 
Litlell,  neuroma  of  optic  nerve,  29 
Ligaments  of  joints,  disease  in,  326 
of  knee,  consolidation  of,  515 
Ligature  {Ugo,  I bind),  eor  aneurism, 

I 121,  145 

above  and  below  sac,  121 
accidents  after,  126 
Anel’s,  121,  122 
Hrasdor’s,  12 1 

compared  with  compression,  143 
gangrene  after,  133 
treatment  of,  134 
htemorrhago  after,  131 
treatment  of,  132 
Hunter’.s,  121,  122 
efl’cets  of,  122 

indications  and  contra-indications 
of,  124 

i mortality  after,  126 
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Lioatuuk  for  aneurism  [continued). 
on  cardiac  side,  122 
distal  side,  123 
statistics,  124 

recurrent  pulsation  after,  126 
treatment  of,  129 
secondary  aneurism  after,  129 
suppuration  and  sloughing  of  sac 
after,  13 1 

treatment  of,  132 

Ligature  of  aorta,  abdominal,  236 
of  arteria  dorsalis  pedis,  257 
axillary  artery,  218 
brachial  artery,  221,  321 
brachio-cephalic  artery,  194,  195 
carotid  artery,  128,  173 
on  both  sides  of  neck,  177 
distal  side  of  aneurism,  179 
effects  of,  on  brain,  1 76 
on  lungs,  179 
for  aortic  aneiu’ism,  1 58 
elephantiasis,  43 
innominate  aneiuism,  165 
with  subclavian,  165 
inti'acranial  anemism,  188 
intraorbital  aneurism,  192 
suppuration  of  sac  after,  175 
of  dorsal  artery  of  foot,  257 
femoral  artery,  common,  243 
in  the  middle  of  the  thigh,  250 
superficial,  244 

accidents  after,  247 
for  elephantiasis,  43 
gangrene  after,  249 
results  of,  246 

return  of  pulsation  after,  249 
secondary  aneurism  after,  249 
secondary  hiemorrhage  after, 
248 

wound  of  vein  in,  247 
gluteal  artery,  239 
iliac  artery,  common,  233 
results  of,  235 
external,  229 

Abernethy’s  method,  229 
Cooper’s  method,  230 
for  anem-ismal  varix,  233 
combined  inguinal  and  pop- 
liteal aneurism,  233 
popliteal  aneurism,  251 
gangrene  after,  233 
practical  points  regarding, 
231 

recurrent  pulsation  after,  232 
results  of,  232 

secondary  hfemorrhage  after, 
232 

suppuration  after,  232 
tetanus  after,  233 
internal,  239 
lingual  artery,  638 
peroneal  artery,  257 
radial  artery,  224 

subclavian  artery,  for  axillary  aneur- 
ism, 206 

behind  scalenus  anticus,  21 1 
in  third  part,  207 
for  innominate  aneurism,  164 
with  carotid,  165 


Ligature  [continued). 

of  subclavian  artery,  for  subclavian 
aneurism,  198 
on  distal  side,  202 
on  tracheal  side,  200 
statistics  of  operations,  200 
accidents  after,  210 
gangrene  after,  216 
for  inflamed  aueurLsm,  217 
inflammation  of  contents  of  dies 
after,  212 
results  of,  212 

secondary  haunorrhage  after,  216 
suppuration  of  sac  after,  213 
thyroid  artery,  570 
tibial  artery,  anterior,  256 
posterior,  255 
ulnar  artery,  223 
vertebral  artery,  203 

Ligature  in  aneurism  by  anastomosis,  67 
in  cancer  of  tongue,  638 
in  osteo-aneurism,  321 
of  nsevus,  71 — 74 
pedicle  in  ovariotomy,  1099 
piles,  894 

polypus  of  nose,  551 

uteras,  1193 
prolapsus  ani,  901 
tumours  of  rectum,  872 
urethra,  1130 

Limbs,  deformities  of,  496,  503,  510 
Lindemann,  treatment  of  hydatids  of  liver, 
856 

Linese  semilunares,  hernia  in,  825 
Linear  osteotomy,  272 
Lipoma  (\(iros,  fat),  of  breast,  720 
of  nose,  542 

nsevoid,  79 
Lips,  cancer  of,  560 

congenital  malformations  of,  557 
contraction  of,  557 
diseases  of,  557 

encysted  and  erectile  tumours  of,  557 
epithelioma  of,  558 
operation,  559 
fissure  of,  558 
hypertrophy  of,  557 
malignant  disease  of,  558 
naevus  of,  76,  558 

plastic  surgeiy  of,  613.  See  Hare-liji 
restoration  of,  621 
ulceration  of,  557 
warty  growths  of,  558 

Lisfranc,  excision  of  portion  of  the  rectum,  869 
Lister,  SivJ.,  aortic  tourniquet,  226 
ojieration  for  excision  of  wrist,  383 
for  hernia,  769 

Liston,  aneurism  of,  114,  117 

error  iu  ligatm’e  of  subclavian,  210 
ligature  iu  naevus,  72 

of  carotid  and  subclavian,  200 
method  of  holding  knife  in  lithotomy, 
954 

operation  for  excision  of  upper  jaw, 

587,  590 

statistics  of  lithotomy,  971 
treatment  of  tetanus,  37 
Lithcctasy  ~[\l6os,  a stone ; inriicris,  a stretch- 
ing), 1023 
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Lithic  acid  calculi,  931 
deposits,  930 
Litholapaxy,  989,  1000 
Lithometer  sound,  990 
Lithotome  cache,  983 

Lithotomy  {\idos,  a stone  ; rifivw,  I cut) 
947 

choice  of  operation,  1017 
compared  with  lithotrity,  1010 
in  a"ed  persons,  1013 
children,  1013 
females,  1024 
gum-elastic  tube  in,  958 
instruments  for,  947 
preparation  of  jtatient  for,  949 
recurrence  of  calculus  after,  1017 
results  of,  1017 
BIL.\TERAL,  976,  983 
LATERAL,  950 

accidents  during,  967 
after-treatment  of,  959 
in  boys,  960 

difficulties  in,  961 
mortality,  972 

bruising  and  over-distension  in, 
975 

cystitis  after,  973 
dangers  attending,  970 
difficulties  in,  961 

from  encysted  calculus,  962, 

964 

in  entering  bladder,  962 
finding  stone,  962 
from  fracture  of  calculus, 
966 

position  of  stone,  963 
prostatic  tumours,  962, 

964 

rickets  of  peine  bones, 

965 

in  seizing  and  extracting  stone, 

963 

from  shape  and  size  of  stone, 

965 

spasm  of  bladder,  963 
diffuse  inflammation  after,  973, 
974 

dilatation  of  prostate  and  neck  of 
bladder,  956 

extraction  of  stone  in,  956 
difficulties  of,  962 
hairaorrliage  after,  973 
during,  967 

incision,  exteni.al,  in,  951 
in  [irostate,  954,  966 
influence  of  age  on,  972 
of  shock  on,  973 

state  of  khlueys  on,  973 
litliotomo  for,  958 
missing  urethra  in,  970 
mortality,  971,  972 
peritonitis  after,  975 
]K)sition  of  knife  in,  953 
of  patient  in,  950 
prolonged,  danger  of,  973 
pyiemia  and  septiciemia,  causes  of 
death,  975 

removal  of  large  calculus  in,  965 
sloughing  after,  975 


I Lithotomy,  lateral  (conlinucd). 

I sounding  for  stone  in,  950 

I statistics  of,  971 

wound  of  arteries  in,  967 
bladder,  970 
bulb,  969 
rectum,  970 

MEDIAE,  976 

compared  with  lateral,  978 
difficulties  in  extracting  stone  in, 
980 

in  entering  bladder  in,  98 1 
ease  and  simplicity  of,  979 
for  prostatic  calculus,  1022 
urethral  calculus,  1020,  1021 
luemorrhage  in,  979 
history  of,  976 
indications  for,  982 
operation,  977 

prostate,  treatment  of,  980,  981 
wound  of  bulb  in,  979 

rectum  in,  979 
MEDIO-BILATERAL,  984 
MEDIO -LATERAL,  976 
RECTO-VESICAL,  976,  985 
SUPRAPUBIC,  976,  985 
in  females,  1024 
operation,  986 

causes  of  danger  in,  987 
URETHRAt,  1019 
in  female,  1023 
VAGINAL,  1024 
Litho-triptic  lithotomy,  1008 
Lithotrite  {\idos,  a stone ; rpifioa,  I gi'ind), 
990 

Bigelow’s,  1000 
Civiale’s,  991 
Thompson’s,  992 
urethral,  1005 
Weiss’s,  990 

Lithotrity  {\l6os,  a stone  ; rpi^u,  I grind), 
989 

accidents  in,  1004 
anajsthetics  in,  992 
atony  of  the  bladder  after,  1007 
breaking  stone  in,  995 
catheter  for,  997 
compared  with  lithotomy,  1010 
complicated  by  enlarged  prostate,  1005 
conditions  influencing  choice  of,  1013 
age  of  patient,  1013 
nature  of  calculus,  1014 
state  of  bladder,  1015 
kidneys,  1015 
prostate,  1016 
urethra,  1016 

constitutional  disturbance  from,  looS 

cystitis  after,  1006 

dangers  in,  1006 

exi)lorntion  of  bladder  after,  998 

history  of,  989 

impaction  of  fragments  of  stone  in 
urethra,  1004 
in  children,  1013 
elderly  peoidc,  1013 
females,  1025 
instruments  for,  990 
introduction  of  lithotrite  in,  993 
irritation  of  bladder  alter,  999 
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LmiOTiUTY  {continued). 

mortality  in  hospital  practice,  1012 
operation  of,  993 
before  1878,  989 
subsequently  to  1878,  999 
])erineal,  1008 

preparation  of  patient  for,  992 
recurrence  of  calculus  after,  1017 
seizure  of  stone  in,  994 
Brodie’s  method,  994 
Civiale’s  method,  995 
statistics  of,  ion 
washing  out  bladder  after,  998 
Little,  ligature  of  carotid  and  subclavian, 

165 

Littre’s  operation  for  intestinal  obstruction, 
845,  862 

Litzraanu,  mollities  ossium,  307 
Liver, operations  on,  for  abscess  and  hydatids, 
854,  855 

Lizars,  ligature  of  brachio-cephalic  artery, 
195,  198 

ovariotomy  performed  by,  1198 
Lock-jaw.  See  Tetanus 
Longitudinal  piles,  888 
Longmore,  ligature  of  both  carotids,  1 78 
Loose  cartilages  in  joints,  353 
ti’eatment  of,  355 

Lordosis  {\opB6s,  bent  or  curved),  491 
Lorinser’s  case  of  obturator  hernia,  827 
Lower  extremity,  aneurism  of,  225 
conservative  sm-gery  of,  399 
deformities  of,  510 

Lucas,  cross-legged  deformity  in  ankylosis  of 
hip-joint,  475 
Lucifer-match  disease,  577 
Luke,  statistics  of  strangulated  hernia,  778, 
781,  801 

Petit’s  operation,  799 
Lumbar  incision  for  artificial  anus,  846 
in  children,  863 
compared  with  inguinal  colo- 
tpniy,  849 
region,  hernia  in,  825 

Lund,  treatment  of  congenital  talipes  equino- 
varus,  527 

Lungs,  effect  of  ligature  of  carotid  on, 

179 

pressure  on,  by  aortic  aneurism,  155 
by  axillary  aneurism,  213 
Lupus  {Lat.  a wolf ),  3 
causes,  6 
diagnosis  of,  6 

from  impetigo,  6 

rodent  ulcer,  10 
squamous  epithelioma,  6 
erythematosus,  3 
exedens  or  exulcer  a ns,  5 
non-exedens  or  non-ulcerative,  5 
of  nose,  542 
scraping  in,  7 
situation,  5 
structure  of,  4 
symptoms,  5 
treatment  of,  6 
ulcerative,  5 
vulgaris,  4 
Lymphadenitis,  44 

.symptoms  and  treatment,  46,  47 


Lymphadenoma  {lymiylm,  lymph ; « 

gland),  49 

of  axillary  glands,  751 
Lymphangioma  of  tongue,  629 
Lyrnidiangitis,  40 

diagnosis  and  treatment,  41 
Lymphatic  glands  of  axilla,  lymphadenoma 
of,  751 

cancer  of,  731 
strumous  disease  of,  75 1 
bronchial,  enlarged,  compression  of  reso- 
phagus  by,  660 
chronic  inflammation  of,  45 
of  groin,  enlarged,  diagnosis  from  her- 
nia, 819 

of  neck,  enlargement  of,  566 
strumous  disease  of,  46 
Lymphatic  vessels,  inflammation  of,  40 
causes  of,  40 
diagnosi.s,  41 
morbid  anatomy,  40 
results  of,  41 
symptoms,  40 
treatment,  41 

Lymphatics  of  penis,  inflammation  of, 
1076 

Lymphorrhcea  {lymplia,  lymph ; pio),  I flow), 
42 

Lynn,  lithotomy,  971 

McCauthy,  ligature  of  carotid  for  innominate 
aneurism,  165 

McDowell,  E.,  ovariotomy  performed  by, 
1198 

MacEwen, acupuncture  in  popliteal  aneurism, 

152. 

operation  for  knock-knee,  512,  522 
transplantation  of  bone,  364 
Macgill,  ligature  of  both  carotids,  177 
McGuire,  ligature  of  abdominal  aorta,  237 
Mackenzie,  syphilitic  laryngitis,  674 

treatment  of  tubercular  laiyngitis,  676 
results  of  thyrotomy,  679 
Macro-glossia,  629 
Macrostoma,  557 

Madelung,  cases  of  enterectomy,  852 
Maisonneuve’s  sonde  conductrice,  1104, 
110$ 

Malar  bone,  tumours  gi-owing  from,  585 
Malformation,  congenital.  See  Congenital 
Malformation 

lilalgaigne,  ligature  of  carotid  and  subclavian 
for  innominate  aneurism,  166 
mortality  from  lithotrity  in  hospital 
practice,  1012 
statistics  of  hernia,  762 
klalherbe,  urethral  fever,  915 
Malignant  disease  of  bone,  31 1 
of  tonsil,  657 
epulis,  576 

nasal  tumours,  542,  552 
polyp,  549 
sarcocele,  1176 
stricture  of  oesophagus,  662 
of  rectum,  867 

tumours  of  thyroid  body,  573 
Malleoli,  excision  of,  409 
Mnli>osition  of  testis,  1146 
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jMainma,  cysto-sarooma  of,  725 

diagnosis  of  sarcoma  of,  from  adeno- 
fibroma  and  adeno-sarcoma,  728 
fibroma  of,  720 
syphilitic  disease  of,  716 
'Mammary  abscess,  7 1 1 
treatment,  713 
gland.  See  Breast 
tumour,  chronic,  722,  737 
painful,  723 

Manipulation  in  aneurism,  148 
in  intestinal  obstruction,  838 
, in  subclavian  aneurism,  194 
•Mapother,  compression  in  ilio-femoral  aneu- 
rism, 139 

'•Marian  operation,  976 
'Mai-shall,  acupuncture  in  aortic  aneurism, 
152 

performance  of  tracheotomy,  687 
stretching  the  sciatic  nerve  in  sciatica, 
results,  19,  20 
treatment  of  empyema,  700 
.Marshall’s  osteotrite,  287 
'Mai-sh,  Howard,  statistics  of  cases  of  hip- 
disease  in  childhood,  453 
.’Martin,  Sir  J.  K.,  injection  of  iodine  in 
hydrocele,  1156,  1157 

.'Maunoir,  flexion-treatment  in  aneurism, 

147 

Ma.xilla.  Jaw 
■ !May,  Bennett,  stone  in  kidney,  926 
' Mayo,  axillary  aneurism  pressing  on  pleura, 
213 

Meatus  auditorius,  concretions  in,  536 
Mechanical  means,  various,  for  treatment  of 
aneurism,  152 

3Ieckel,  rare  form  of  hare-lip,  614 
Median  fissure  of  lip,  614 

lithotomy,  976.  Sec  Lithotomy 
iledio-bilateral  lithotomy,  984 
3Iedio-lateral  lithotomy,  976 
Medullary  membrane  of  bone,  inflammation 
of,  265 

tumour  of  humerus,  diagno.sis  from 
axillary  aneurism,  205 
Melancholia,  sexual,  1182 
Melanotic  sarcoma,  13 
3Ielon-seed  bodies.  353 
Membranes  of  brain,  heniia  of,  535 
ileningocele  {fjSivni,  membrane ; a 

tumour),  535 

Messing,  results  of  excision  of  knee-joint 
(treated  antiseptically),  396 
Metacarpal  bones,  excision  of,  388 
jMetatarsal  bones,  excision  of,  410 
3Ieyer,  follicular  hy])ertrophy  of  nose,  544 
31icrococci  in  gonorrhoeal  pus,  1069 
in  pus  of  acute  arthritis,  333 
Middeldorpf’s  galvanic  6cra.seur,  644 
Military  surgery,  tetanus  in,  32 
Milk-abscess,  71 1 

ab.sence  and  excess  of,  709 
secretion  of,  by  the  male,  751 
Miller,  effect  of  ligature  of  carotid  on  lungs, 
179 

Miner’s  elbow,  477,  482 
Miscaniage  conijdicating  henjia,  778 
Mbller,  ligature  of  both  carotids,  177 
Moles,  14 


Mollities  ossiu.m  {Lai.  softness  of  bones), 
306 

cause  of,  307 
diagnosis  of,  308 
seat  of,  307 

structural  changes  in,  306 
symptoms  of,  308 
treatment,  308 
urine  in,  308 

!Monteiro,  ligature  of  abdominal  aorta,  237 
Alontgomery,  distal  ligature  of  carotid,  180 
Aloore,  division  of  gustatory  nerve,  637,  638 
intra-cranial  aneurism,  184 
^[oral  effects  of  enlarged  prostate,  1059 
Morgan,  J.  H.,  inflammatory  affection  of  the 
arteries,  93 

Morris,  carotid  aneurism,  13 1,  175 

cases  of  chronic  intestinal  obstruction, 

833 

Morton,  injection  of  iodine  in  treatment  of 
spina  bifida.  414 
Mother’s  marks,  68,  76 
Mott,  excision  of  clavicle,  374 

ligature  of  carotid  for  innominate  aneu- 
rism, 165 

ligature  of  carotid  and  subclavian,  166 
ligature  of  both  carotids,  178 
ligature  of  brachio-cephalic  artery,  194, 
198 

ligature  of  common  iliac  for  aneurism, 

234 

Mouth,  diseases  of,  629 

floor  of  mouth,  650 
plastic  surgery  of,  602 
JMoxon,  embolic  enteritis,  85 

pathology  of  atheroma,  88,  89 
;Mucous  nasal  polyp,  548,  549 
diagnosis  and  treatment,  550 
IMulberry  calculus,  933 
Multilocular  cysts  of  lower  jaw,  595 
]\lum]is,  560.  Sec  Parotitis 
]\Iurray,  ligature  of  abdominal  aorta,  237 
Murray,  "W.,  compression  of  abdominal 
aorta  for  aneurism,  1 39,  226 
division  of  posterior  tibial  nerve  in 
tetanus,  37 

gravid  uterus  in  an  umbilical  hernia,  823 
Muscles,  disefises  of,  486 

of  foreann,  disorders  of,  503 
inflammation  of,  486 
.syphilitic  disease  of,  487 
tumours  of,  487 
treatment,  489 

^luRCular  action  a cause  of  aneurism,  100 

acause  of  stricture  of  urethra. 
1085 

Musculo- spiral  nerve,  paralysis  of,  29 
Alussey,  ligature  of  both  carotids,  177,  178 
• excision  of  the  whole  scnj)ula,  372 
Myeloid  {ixvf\6s,  marrow  ; «i5oj,  form)  sar- 
comata of  bone,  317 
of  lower  jaw,  595 
of  upper  jaw,  583 
Myomata  of  bladder,  1047 
^lyxu'denia,  571 

Myxoma  (ge{o,  mucus)  in  parotid  gland, 
562 

Nevoid  [noevus  ; tlSof,  form)  lipoma,  78 
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N^vus  {Lat.  a mole),  68 
capillary,  68 
structure  ol‘,  68 
treatment  of,  69 
venous  or  cavernous,  68 
N^vus  of  clieek,  76 

extremities,  79 
eyelids,  75 
face,  75 
fontanelle,  74 
labia,  79 
lips,  76 
neck,  79 
nose,  75 
penis,  78 
scalp,  74 
tongue,  78,  634 
trunk,  79 
vulva,  78 
jSTsevus  in  bone,  320 
Nails,  diseases  of,  i 
hypertrophy  of,  3 
inflammation  of  matrix  of,  i 
ingrowing,  2 
syjjhilitic  disease  of,  2 
Nasal  bones,  fistulous  openings  in,  612 
necrosis  of,  546 
cavity,  affections  of,  543 
douche,  544 
fossae,  calculi  in,  546 
speculum,  543 
tumours.  See  Nose 
Naso-orbital  tumours,  554 

diagnosis  from  naso-pharyngeal  tumour, 

554 

Naso-pharyngeal  tumours,  551 
Navel,  epithelioma  of,  857 
ulceration  of,  857 

Neck,  abscess  of,  diagnosis  from  carotid 
aneurism,  171 
congenital  fistnlae,  564 
cysts  of,  565 
deformities  of,  496,  501 
diseases  of,  564 

enlargement  of  lymphatic  glands  in, 
566 

hydatids  of,  565 
hydrocele  of,  565 
naevus  of,  79 
tumours  of,  564,  566 
congenital,  566 

diagnosis  from  carotid  aneurism, 
171 

^Necrosis  {veKpos,  dead),  264,  288 
acute,  279,  294 
diagnosis,  281 
pathology,  280 
prognosis,  281 
results,  281 
symptoms,  279 
treatment,  281 
amputation  in,  298 
causes  of,  288 
characters  of,  289 
central,  289,  292,  296 
treatment  of,  296 
cranial  bones,  299 
results,  299 
treatment,  300 


Necrosis  {continued). 
cloacae  in,  292 
exfoliation  in,  291 

instruments  for  removing  bone  in,  296 
peripheral,  289,  295 
ti'eatment  of,  295 
quiet,  290 
repair  in,  292 
resection  in,  298 
senile,  289 

separation  of  bone  in,  291 
sequestram  in,  289 
removal  of,  295 
symptoms  of,  290 
syphilitic,  289 
treatment  of,  294 
total,  289 

without  sujipuration,  290,  292 
Necrosis  of  cancellous  tissue,  270 
cranial  bones,  299 
jaw,  577 
laiynx,  676 
nasal  bones,  546 
patella,  300 
pelvis,  464 
ribs,  300 

Nedopil,  tubercular  ulcer  of  tongue,  633 
Needles,  arrest  of  haemorrhage  by  pressure 
of.  See  Acupressure 
Ndlaton,  cystic  tumours  of  bone,  310 
operation  for  partial  hare-lip,  618 
operation  for  penile  fistula,  1124 
Nephritis  (ve(pp6s,  a kidney  ; itis,  denoting 
inflammation),  acute  diffused  inter- 
stitial, 906,  913,  949 
causes  of,  910 
with  abscesses,  907,  913 
chronic,  diagnosis  from  spinal  caries, 

425 

Neret,  subclavian  aneurism  communicating 
with  lung,  215 

Nerves,  effects  of  aneurism  on,  109 
fifth,  section  of,  24 
gustatory,  section  of,  in  cancer,  637 
inflammation  of,  18 

phrenic,  injury  of,  in  ligature  of  sub- 
clavian, 213 

pneumogastric,  pressure  of  aneurism  on, 

155 

recurrent  laryngeal,  pressure  on,  155, 
160,  161 

section  of,  in  neuralgia,  23 — 26 
in  tetanus,  37 
state  of,  in  tetanus,  36 
stretching  of,  19 
tumours  on,  29 

Nervous  affections  of  larynx,  677 

irritation,  contraction  of  knee-joint 
from,  514 

contraction  of  muscles  from,  498 
symptoms  from  catheterLsm,  1097 
system,  diseases  of,  a cause  of  deformity, 

498 

Neuralgia  {vfvpov,  a neiwe  ; &\yos,  pain), 
causes  of,  2 1 

diagnosis  of,  from  aneurism,  114 
from  inflammation,  22 
from  organic  disease,  22 
from  spinal  caries,  422 
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Neuralgia  {continued). 
facial,  24 

section  of  nerves  in,  21,  24,  2;,  26 
situations  of,  2i 
stretching  affected  nerve,  23 
symptoms  of,  20 
treatment  of,  22 

Neuralgia  of  bladder,  1045 
of  breast,  70S 

hip,  diagnosis  from  sacro-iliac  disease, 

43S 

joints,  357 
testis,  1147 

Neuritis  {yfvpov,  a nerve ; it  is,  denoting 
inflammation),  iS 

Neuroma  {vtvpoy,  a nerve),  29 
traumatic,  30 
treatment  of,  30 

Nicati,  rare  form  of  hare-lip,  614 

Nipple,  cracked,  710 
eczema  of,  71 1,  734 
inflammation  of,  710 
retraction  of,  in  cancer,  730 
supernumerary,  707 

Nocht,  stretching  the  sciatic  nerve  in 
sciatica,  statistics,  19 

Noli-me-tangere,  8 

Norman,  ligature  of  brachio-cephalic  artery, 

. 194  _ 

Norris,  statistics  of  compression  in  aneurism, 

statistics  of  ligature  of  external  iliac, 
232 

Nose,  abscess  of,  545 
acne  rosacea,  541 
ala  of,  restored,  607 
bleeding  from,  546 
treatment,  547 
calculi  in,  546 
catarrh,  chronic,  543 
columna  of,  restored,  606,  610 
columnar  papilloma,  555 
depressed,  operation  for;'  612 
diseases  of  541 
epithelioma  of,  542 
external  affections  of,  541 
fetid  discharge  from,  545 
fistulous  openings  into,  612 
follicular  hypertrophy,  544 

fjonorrhrjcal  inflammation  of,  1082 
ipoma  of,  542 
lupus  of,  542 

malignant  tumours  of,  552 
mevas  of,  75 
necrosis  of  bones  of,  546 
plastic  surgery  of,  606 
|K)lypi  of,  310.  See  Polypus 
restoration  of,  607 
septum,  deviation  of,  543 
thickening  of  membrane  of,  545 
traumatic,  30 
treatment  of,  30 
ulcers  and  fissures  of,  542 
watery  discharge  from,  544 
Nncleus  of  calculi,  936 
Nunneley,  intraorbital  aneurism,  190,  191 
o{)eration  for  removal  of  tongue,  642 

Oblique  inguinal  heniia,  805.  Sec  Hernia 


Obre’s  case  of  obturator  hernia,  827 
trachea-tube,  692 

Obstruction,  intestinal,  831.  Intestinal 
Obstruction 

Obturator  artery.  See  Artery 
hernia,  826 

Occlusion  of  arteries,  96.  See  Arteries 
Occupation,  influence  of,  on  hernia,  763 
CEdema  (olSew,  I swell)  from  aortic  aneurism, 

157 

from  innominate  aneurism,  162 
of  larynx,  dysphagia  from,  670 
inflammatory,  of  scrotum,  1143 
OEdematous  laryngitis,  670 
O’Grady,  ligature  of  brachio-cephalic  artery, 
195 

(Esophagus,  dysphagia  from  foreign  bodies 
in,  661 

dysphagia  from  pressure  on,  659 
stricture  of,  659 
cancerous,  662 
diagnosis  of,  661 
fibrous,  662 
gastrostomy  for,  664 
hysterical  or  spasmodic,  661 
treatment  of,  663 

CEtlingen,  intraorbital  aneurism,  190 
Olecranon,  excision  of,  382 

enlargement  of  bursa  over,  482 
Ollier’s  experiments  on  bone-producing 
power  of  periosteum,  293,  363,  404 
operation  for  rhinoplasty,  61 1 
removal  of  naso-pharyngeal  tumour, 
522 

Omentum  in  hernia,  759,  761 
cysts  in,  794 

excision  of,  in  hernia,  794 
management  of,  793 
sacs  or  apertures  in,  794 
Onychia,  i 
simple,  2 
syphilitic,  2 
Open  piles,  884 

Ophthalmic  arteiy,  aneurism  of,  188 
Opisthotonos  {Siuadf,  backwards  ; rtlvu,  I 
stretch),  34 

Optic  neuritis  from  intra-cranial  aneurism, 

185  . . 

Orbit,  aneurism  in,  188 
Orchitis  (5px‘5>  testicle  ; iti-s,  denoting  in- 
flammation), 1148.  See  Testis,  in- 
flammation of 
syphilitic,  1172 

Organic  stricture  of  (esophagus,  662 
of  urethra,  1085,  1087 

Orthopaidic  {6p66s,  straight ; TraiSela,  educa- 
tion) surgery,  499 
Os.  calcis,  excision  of,  402 
Osseous  ankylosis,  351,  353,  472 
of  knee,  520 

Osteitis  {o(tt(ov,  a bone  ; itis,  denoting  in- 
flammation), 261 
affecting  cancellous  tissue,  267 
compact  tissue,  261 
chronic,  271,  273 
symptoms,  271 
treatment,  272 
deformans,  272,  301 
osteoplastic,  270 
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Osteitis  (contimied). 
pathology  of,  261 
rarefying,  262,  267,  291 
scrofulous,  267 
treatment  of,  198 

OsTEO-ANEUiiisM  {ocTTeov,  a boiie ; anmrisvi), 

319 

characters  of,  319 
diagnosis,  320 
ligature  in,  321 

of  humerus,  diagnosis  from  aneurism, 
205 

situation  of,  320 
symptoms  of,  320 
treatment  of,  321 

Osteo-cancer  {6(tt4oi>,  a bone  ; cancer),  31 1 
Osteo-cephaloma  {oa-reoy,  a bone  ; KecpaKn,  a 
head),  31 1 

Osteoclasts,  263,  264,  273 
of  antrum,  582 
breast,  721 

Osteomalacia  {oariov,  a bone ; naXaKds,  soft), 
306.  See  Mollities  ossium. 
Osteo-myelitis  {da-Teov,  a bone ; nve\6s,  mar- 
row ; itis,  denoting  inflammation), 
265 

acute  diffuse,  265 
diffuse  septic,  276 
symptoms,  278 
treatment,  278 
idiopathic  infective,  266 
pathology  of,  265 
simple  acute,  265 

Osteoplastic  {bcrr4ov,  a bone ; irXaacnD,  I 
form)  osteitis,  270 
periostitis,  260,  270 
section  of  upper  jaw,  593 
Osteophytes,  260 

Osteoporosis  {oareov,  a bone ; wSpos,  passage), 
263  ^ ^ 

Osteo-rliinoplasty  {bcrTeov,  a bone ; piv,  the 
nose  ; TrAacro-w,  I form),  6 1 1 
Osteotome,  Gowan’s,  467 
Osteotomy  {ba-Tioy,  a bone  ; Tep,vw,  I cut), 
antiseptic,  51 1 . 
linear,  272,  522 

Osteotrite  (bareoy,  a bone ; rpl^u,  I giind), 
287 

Otis,  evacuator  invented  by,  1002 
internal  urethrotomy,  1104 
treatment  of  prolonged  gleet,  1076 
urethrometer,  1093,  1104 
Otitis  (oSs,  genitive  ut6s,  the  ear ; itis, 
denoting  inflammation)  externa,  537 
Otorrhoea  (ods,  genitive  wt6s,  the  ear ; peco, 
I flow),  541 

OVAKIAN  TuMOUKS,  II95 
diagnosis,  1195 
excision  of,  1198 
incision  and  drainage  in,  1197 
medical  treatment  of,  1196 
tapping  in,  1196 
treatment  of,  1196 
Ovaries,  absence  of,  1190 
hernia  of,  1203 

OvAiiiOTOMY  {ovarium,  an  ovary  ; rtp-vu,  I 
cut),  1198 

antiseptic  precautions  in,  1200 
mode  of  performing,  1201 


Ovariotomy  {continued). 
after-treatment,  1203 
preparation  of  patient,  1200 
results  of,  1198 
Overflow  of  urine,  1044 
Oxalate  of  lime  calculi,  933,  936 
lithotrity  in,  1014 
deposits  of,  932 
treatment,  933 
Ozsena  (SC",  I smell),  544 
simple,  545 
strumous,  545 
syphilitic,  545 


Pachydermatous  tumour  of  scalp,  533 
Paget,  Sir  J.,  benign  and  malignant  tumours 
of  bone,  317 

duration  of  life  in  scirrhus  of  the  breast, 

732,  740 

increased  length  of  bones,  301 
statistics  of  cancer  of  breast,  740 
osteitis  deformans,  272,  301 
quiet  necrosis,  290 
watery  discharge  from  nose,  544 
Pain  in  aneurism  of  aorta,  1 54 

of  innominate  artery,  162 
in  calculus,  941 
in  cancer  of  breast,  730 
in  hip-joint  disease,  442 
in  intra-cranial  anem’ism,  185 
in  sacro-iliac  disease,  436 
Painful  conditions  of  bladder,  1045 
mammary  tumour,  723 
subcutaneous  tubercle,  30 
Palate,  hard,  fissures  of,  626 
necrosis,  652 
perforation  of,  628 
plastic  surgery  of,  623 
soft,  fissures  of,  623 
Pancreatic  sarcoma,  722 
Papillomata  of  bladder,  1046 
larynx,  677 
rectum,  872 
skin,  15 

tongue,  634  , ^ , 

Paracentesis  {irapi,  beyond ; Keyrtu,  I pierce). 
See  Tapping 

Paralysis  of  bladder,  1061 
of  facial  nerve,  27 
of  larynx,  677 

of  muscles  of  limb,  reflex,  328 

deformity  from,  497 

from  intra-cranial  aneurism,  186 

infantile,  498 

rheumatic,  28 

traumatic,  28 

Paraphimosis  {irapa,  beyond ; (pl/xos,  a 
muzzle),  1137 
treatment  of,  1137 

Paraplegia  from  curvature  of  spine,  422 
Parasitic  cyst  of  breast,  719 
Park,  excision  of  the  knee-joint,  360 
Parker,  ligature  of  both  carotids,  178 
Parker,  R.  W.,  aneurisms  in  young  subjects, 
100 

automatic  retractor,  689 
cases  of  caries  of  spine,  421 


INDEX. 


1237 


Parker,  Rushton,  co-existcnco  of  adenoma 
and  carcinoma  in  the  same  breast,  736 
embolic  arteritis,  85 
trachea  tube,  694,  696 
Parotid  gland,  diseases  of,  560 
excision  of,  564 
inflammation  of,  560 
tumours  of,  561 

diagnosis  of,  563 
malignant,  562 
treatment  of,  563 

Parotitis  {irapwris,  the  parotid  gland  ; it-is, 
denoting  inflammation),  560 
Patell^v,  disease  of,  478 
disease  of  bursa,  478 
necrosis  of,  300 

Panins  ^gineta,  resection  of  bones,  359 
Peacock,  experiments  on  arteries,  95 
sacculated  aneurism,  103 
Pean,  excision  of  pylorus,  853 
Pedicle  of  ovarian  tumour,  management  of, 
1199 

Pelletan,  aneurismal  tumours,  109 

Pelvic  heiTiiie,  826 

Pelvis,  diffuse  cellulitis  of,  973,  974 

diagnosis  from  sacro-iliac  disease,  439 
in  hip-joint  disease,  453 
necrosis  of,  464 

rickets  of,  complicating  lithotomy,  965 
Pelvis  of  kidney,  secondary  disease  of,  905 
septic  matter  in,  912 

Penieres,  statistics  of  excision  of  knee,  396 
Penile  fistula,  1124,  1125 
Penis,  adhesion  of,  to  scrotum,  1131 
amputation  of,  1 142 
cancer  of,  1 140 
diseases  of,  1131 
encysted  tumours  in,  1143 
epithelioma  of,  1141 
fibrous  tumour  of,  1 140,  1 143 
fistula  in,  1124,  1125 
gangrene  of,  1139 
gonorrhceal  induration  of,  1079 
herpes  of,  1 1 38 
homy  excrescences  on,  1139 
inflammation  of,  1138 
malformations  of,  1 1 3 1 
nsBvus  of,  78,  1143 

removal  of,  by  galvanic  ecraseur,  1143 
warts  on,  1139 

wound  of  dorsal  artery  of,  in  lithotomy, 
968 

Pepper,  Dr.,  tapping  pulmonary  cavity, 

704 

Perchloride  of  iron,  injection  of  in 
aneurism,  151 

in  gluteal  aneurism,  239 
in  hfemorrhagic  diathesis,  82 
in  intraorbital  aneurism,  192 
in  najvus,  70 
in  varix,  64 

Percussion  in  intestinal  obstmction,  838 
Perforations  in  palate,  628 
Periarteritis,  92 

a cause  of  apoplexy,  92 
Pericardium,  tapping  the,  705 
Perinteum,  laceration  of,  with  recto-vaginal 
fistula,  874,  875 
wounds  of  arteries  of,  967,  979 


Porin  seal  abscess,  1120 
forms  of,  1121 
treatment,  1122 
fistula,  1123 
heniia,  828 

incision  in  imperforate  anus,  861 
lithotrity,  1008 

applicability,  1010 
results,  1009 

section  for  stricture,  1107 
Perinephritic  abscess,  426 
Periosteum,  inflammatoiy  processes  in  the, 
259,  260,  270 

regeneration  of  bone  by,  292 
Periostitis  {periosteum  ; it  is,  denoting  in- 
flammation), 259,  270 
osteoplastic,  260 
simple  acute,  259,  270 
suppurative,  259 
chronic,  261 
syphilitic,  261 
symptoms,  270 
treatment,  271 
Peripheral  necrosis,  289,  295 

nervous  irritation,  deformity  from, 
498 

Perityphlitis,  diagnosis  of,  from  acute  hip- 
disease,  455 

Peritoneum,  prolongation  of  in  descent  of 
testes,  812 

wound  of,  in  lumbar  colotomy,  849 
Peritonitis  {peritoneum  ; itis,  denoting  in- 
flammation), with  hernia,  775,  777 
after  abdominal  operations,  753 
after  hernia  operations,  788,  789 
after  lithotomy,  975 
diagnosis  from  interstitial  nephritis, 
941 

Perkowski,  treatment  of  osteo-myelitis, 
279 

Petit’s  operation  in  hernia,  799,  800,  801 
Pharyngotome  {<pdpvy^,  the  pharyn.x  ; rf/xvw, 
I cut),  658 

Pharynx,  abscess  behind,  658 
dysphagia  from,  659 
diseases  of,  657 
epithelioma  of,  659 
inflammation  of,  658 
polypi  in,  659 

dysphagia  from,  659 
tumours  of,  659 

behind,  dysphagia  from,  659 
Phimosis  {^'ifios,  a muzzle),  1133 
acquired,  1134 
congenital,  1133 
circumcision  for,  1135,  1136 
dilatation  in,  1135 
slitting  prepuce  for,  1135 
Phlebitis  vein  ; itis,  denoting  in- 

flammation), 56 
causes,  56 

diagnosis  from  lymphangitis,  41 
difl'use,  57 
idiopathic,  57 
pathological  anatomy,  57 
spreading  septic,  58 
symptoms  of,  57 
traumatic,  56 
treatment  of,  59 
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Pliosphatic  calculi,  934 

favourable  for  lithotrity,  1014 
deposits,  933 
treatment,  934 

Phosphorus,  necrosis  of  jaws  from,  577 
Phthisis  complicating  fistula  in  ano,  882 
with  strumous  joints,  amputation  in, 
411 

laryngeal,  675 
Piles,  blind,  884 

causes  of,  exciting,  886 
predisposing,  884 
caustics  in,  897 
coagulation  in,  891 
complications  of,  890 
constitutional  management  of,  892 
crushing,  897 

dangers  attending  operations  for,  898 

diagnosis  of,  891 

excision  of,  894 

external,  884,  888 

fleshy,  888 

galvanic  ecraseur  in,  896 
globular,  888 
htemorrhage  from,  889 
diagnosis  of,  892 
treatment,  892 
internal,  884,  888 
intero-external,  884 
ligature  of,  894 
longitudinal,  888 
open,  884 

removal  by  galvanic  ecraseur,  896 
sphacelus  of,  891 
structure  of,  887 
subsidence  of,  891 
suppuration  of,  891 
symptoms  of,  888 
terminations  of,  891 
treatment  of,  892 
local,  893 
vaginal,  1191 

Pilz,  statistics  of  ligature  of  carotid, 
176 

Pimbet,  cases  of  obturator  hernia,  826 
Pirogoff,  ligature  of  carotid  for  innominate 
aneurism,  165 

ligature  of  both  carotids,  177 
Piston-trochar,  698 

Plaster  of  Paris  bandage  in  spinal  disease, 
429—431 

Plastic  (ttAcIo-o-co,  I form)  snBGEiiY,  602 
of  eyelids,  605 
face,  602 
lips,  613 
nose,  606 
palate,  623 
vagina,  1191 

Pleura,  inflammation  of,  after  ligature  of 
subclavian,  21 1 
tapping  the,  697 
Pleurostnotonos,  34 
Pliers,  cutting,  296 
Plugging  nostnls,  548 

Pneumonia,  congestive,  after  ligature  of 
carotid  artery,  179 
of  subclavian  artery,  2 1 1 
Polaillon,  results  of  excision  of  os  calcis, 
404 


Poland,  cure  of  subclavian  aneurism  by 
digital  comjn-ession,  193 
statistics  of  subclavian  aneurism,  192, 
198 

statistics  of  tetanus,  32,  33 
Politzer’s  bag,  537,  540 
Pollock,  ligature  of  carotid  and  subclavian, 
165  _ 

operation  for  staphyloraphy,  626 
removing  piles  by  crushing,  897 
Polypoid  tumours  in  urethra,  927 
i Polypus  of  antrum,  581 
I bladder,  1047 

I in  ear,  541 

i fleshy,  549,  551 

i in  frontal  sinuses,  556 

larynx,  678 
nasal,  549 

fibrous,  551 
malignant,  552 
mucous,  549 

removal  of,  550 
pharyngeal,  659 

dysphagia  from,  659 
of  rectum,  972 

diagnosis  from  piles,  891 
uterine,  1193 
in  vagina,  1191 

Poore,  treatment  of  oztena,  545 
Popliteal  aneurism.  See  Aneurism 
Porta,  mortality  after  ligature  of  arteries,  126 
Portal  circulation,  retardation  of,  a cause  of 
piles,  886 

j Posthitis  {noadri,  the  foreskin  ; itis,  denot- 
! ing  inflammation),  1138 

! Pott’s  disease  of  spine,  415 
in  adults,  421 
in  children,  421 

Pregnancy  complicating  hernia,  778 

effect  of,  on  cancer  of  the  breast,  743 
moUities  ossium  during,  307 
strangulation  of  umbilical  hernia  dui'- 
ing,  825 

Prepuce,  circumcision  for  disease  of,  1135 
herpes  of,  1138 
hypertrophy  of,  1139 
inflammation  of,  1138 
slitting  up,  for  phimosis,  1135 
Pressure  in  aneurism.  See  Compression 
Pressure- effects  of  aneurism,  108 
of  aorta,  153 

of  innominate  artery,  161 
of  intracranial  aneurism,  184 
obstructions  to  flow  of  urine,  906 
Preston,  ligature  of  both  carotids,  177 
Priapism  from  calculus,  942 
persistent,  1139 

Price,  statistics  of  excision  of  knee,  396 
Probang  for  larynx,  673 
Probe,  Sayre’s  vertebrated,  285,  446 
Proctotomy,  869 

Prolapsus  (LaL  a falling  forth)  of  anus, 
898 

from  calculus,  942 
causes  of,  898 
diagnosis  of,  899 
from  piles,  891 
ligature  of,  901 
treatment  of,  900 
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Pkolapsus  {continued). 
of  rectum,  901 
tongue,  629 

ti-eatraeut,  902 
of  vagina,  1191 

Pkostate  GLAXO,  abscess  of,  1053, 

II2I 

atrophy  of,  1066 
calculus  in,  1021 
cancer  of,  1066 
cysts  or  cavities  in,  1067 
lUlatation  of,  in  lithotomy,  956,  976, 
980 

tlisease  of,  producing  initable  bladder, 
1036 

diseases  of,  1053 
enlargement  of,  1056 
from  calculus,  946 
characters  of,  1056 
diagnosis  of,  1060 
difficulty  in  lithotomy  from, 
962 

influence  on  lithotrity,  1016 
mechanical  effects  of,  1058 
moi-al  eflects  of,  1059 
retention  of  urine  from,  io6o 
treatment  of,  1064 
sjTuptoms  of,  10^ 
treatment  of,  1061 

fibroid  tumours  of  complicating  litho- 
tomy, 964 

hajmorrhage  from,  1051 
incision  of,  in  lithotomy,  954,  966 
danger  of  excessive,  974 
inflammation  of,  acute,  1053 
chronic,  1054 

diagnosis,  1055 
treatment,  1055 
retention  of  urine  from,  1054 
simple  tumours  of,  1057 
tubercle  of,  1067 
tumours  of,  1057 

impeding  lithotomy,  962,  964 
Prostatic  calculus,  1021 
catheter,  1064 

Prostatitis  {'proskde  gland ; ilis,  denoting 
inflammation),  1053 
in  gonorrhma,  1077 

Prostatorrhcea  {2>rostale  ; f>4u,  I flow), 

1055 

diagnosis  from  speiTnatoiThcea,  1055, 
1183 

Pruritus  ani  {Lat.  itching  of  the  anus), 
898 

Pseudo-paralysis,  306 
Psoas  abscess,  423 

diagnosis  of,  427 

from  femoral  hernia,  427, 
819 

tumour  simulating,  482 
Psoriasis  of  tongue,  630,  63 1 
Ptosis  {vrutTts,  a falling)  from  intra-cranial 
aneurism,  185 
Pudendal  hernia,  828 
Pudic  arterj',  anetirisrn  of,  238 
I’uerpcral  arthritis,  332 
Pulmonary  cavities,  taj>ping,  703 
operation,  704 
trochar  for  tnpi)ing,  705 


Pulsating  bronchocele,  569 

diagnosis  from  carotid  aneurism, 
172 

tumours,  diagnosis  from  aneurism,  112 
321 

of  bone,  319.  >S'cc  Osteo-aneurism 
diagnosis,  320,  321 
situation,  320 
symptoms,  320 
treatment,  321 
of  groin,  diagnosis  of,  858 
Pulsation  of  aneurism,  no 
of  aortic  aneurism,  157 
recurrent,  after  operation  for  aneurism, 
126,  129,  130 

Pulse  in  innominate  aneurism,  161 
Puncture  of  bladder  above  pubes,  1065, 
1117 

through  rectiam,  1066,  1116 
Pm-gatives,  piles  caused  by  habitual  use  of, 
886 

Pyaemia  {ttvou,  pus  ; alfia,  blood),  arthritis 
from,  332 
gonorrhoeal,  1083 

diagnosis  from  interstitial  nephi-itis, 
914 

in  urinary  diseases,  903,  917 
Pyelitis,  calculous,  920 
diagnosis,  923 
Pyelo-nephritis,  907 
Pylorus,  excision  of,  for  cancer,  853 
Pyonephrosis,  920 


Quixsy,  653 


Rabe,  statistics  of  ligature  of  external  iliac, 
232,  233 

Race,  influence  of,  on  hernia,  763 
Radial  artery.  See  Artery,  Radial 
Radical  cure  of  hernia,  765 — 770 
of  varicocele,  1164 
Radius,  excision  of,  382 
RansvhofF,  removal  of  tumour  of  bladder  by 
lateral  cystotomy,  1048 
Ranula,  651 
Rectal  fistula,  872 
Rectangular  staff,  977 

Rectocele  {rectum,  the  straight  intestine ; 
/f^Arj,  a tumour),  1191 

Recto-vaginal  {rectum,  the  straight  intestine ; 
vagina)  fistula,  873 

Recto-vesical  {rectum,  the  straight  intestine  ; 
vesica,  the  bladder)  fistula,  872 
lithotomy,  976,  985 
Rectum,  absence  of,  861 

arrangement  of  veins  of,  884 
atony  of,  878 
cancer  of,  867 

excision  of  tumour,  869 

results  of  oiwrution,  871 
treatment,  869 
cauliflower  growth  of,  867 
fistulous  openings  into,  872 
gonorrhoea  of,  1082 
invagination  of,  901 
malformations  of,  860 
occlusion  of,  by  septum,  860 
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Rkctum  {continued). 

opening  into  other  canals,  863 
papillomata  of,  872 
piles  caused  by  disease  of,  886 
polypi  of,  872 

diagnosis  from  piles,  891 
prolapsus  of,  901 
treatment,  902 

puncture  of  bladder  through  the,  1066, 
1116 

sarcomata  of,  872 
stricture  of,  fibrous,  864 

treatment  of,  865 
malignant,  867 

treatment  of,  869 
syphilitic,  866 

wound  of,  in  lateral  lithotomy,  970 
in  median  lithotomy,  979 
Rectum-dilator,  865 
Recurring  sarcomata  of  breast,  727 
Reducible  hernia,  763,  See  Hernia 
tumours  of  groin,  858 
of  scrotum,  1180 
Reflex  irritation  of  kidney,  91 1 
Regnoli’s  operation  for  excision  of  the  tongue, 
645 

Reid,  treatment  of  poj)liteal  aneurism  by 
bloodless  method,  145 
Renal  calculus,  918 

tumours,  diagnosis  of,  923 
Repair  of  bone  after  excision,  363 
after  necrosis,  292 
of  jaw  after  removal,  578 
in  divided  tendons,  500 
in  joints  after  destruction  of  cartilage, 
335 

Resection.  See  Excision 
Retention  of  urine.  See  Urine 
Retention-cysts  of  breast,  717 
Retraction  of  nipple  in  cancer,  730 
Reynolds,  ligature  of  carotid,  1 78 
Rheumatic  arthritis,  434 
acute,  333 
chronic,  345 
paralysis,  28 

treatment,  29 

synovitis,  treatment  of,  325 
Rheumatism,  diagnosis  of,  from  aneurism, 
114 

from  caries  of  spine,  425 
hip-disease,  455 
osteomalacia,  308 

gonorrhoeal,  1082 
Rhinoliths  in  the  nasal  fossre,  546 
Rhinoplastic  operations  {f>'iv,  the  nose, 
nXdaau),  I form),  606 
modifications  of,  6ii 
Ribs,  necrosis  of,  300 
Rickets,  302 
causes,  302 
dentition  in,  304 
diagnosis  from  osteomalacia,  308 
of  pelvic  bones,  complicating  lithotomy, 
965 

pathology,  304 
progi-ess  and  prognosis,  304 
symptoms,  302 
treatment,  305 
Rickety  rosary,  303 


Ricord,  treatment  of  urinary  fistula,  1 1 25 
Rigors  from  catheterism,  1097 
Risus  sardonicus,  34 

Rivington,  cases  of  intraorbital  aneurism, 
189,  190 

digital  compression  and  ligature  of 
common  carotid  in  intraorbital  aneur- 
ism, 192 

Robert,  ligature  of  both  carotids,  178 
Robinson,  period  of  occurrence  of  tetanus, 
33 

Rodent  ulcer,  8 
diagnosis  of,  9 
pathology,  10 
symptoms  of,  8 
treatment,  ii 

Rouge  of  Lausanne,  digital  compression  in 
carotid  aneurism,  172 
Roux,  amputations  in  osteomyelitis,  278 
RuptuPvE  of  aneurism,  116 
axUlaiy,  214 
intracranial,  i86 
popliteal,  253 
arteries,  spontaneous,  95 
Rydygier,  excision  of  pylorus,  853 


Sac  of  hernia,  758 

ascitic  fluid  in,  760 
changes  of  fluid  in,  775 
exposiue  of,  784 
foreign  bodies  in,  761 
hydrocele  of,  760 
opening  the,  785 
sloughing  of,  796 
suppuration  in,  775 
ti’eatment  of,  787 
Sacculated  aneurism,  103 

bladder.  Sec  Bladder  and  Lithotomy 
Sack,  results  of  antiseptic  treatment  after  ex- 
cision of  knee,  397 
Sacko-iliac  joint,  disease  of,  435 
diagnosis  of,  438 
pathology  of,  435 
prognosis  of,  437 
symptoms  of,  436 
treatment  of,  440 
Sacs  in  omentum,  794 
Salivary  calculi,  652 
fistula,  556 

Sanguineous  cj'sts  of  breast,  728 
Sanson,  recto-vesical  lithotomy,  985 
Saphena  vein,  varix  of,  diagnosis  from  femoral 
hernia,  819 

Sakcocrle  (o-c(p|,  flesh ; kt)Kh},  a tumour), 
1167 

cystic,  1175 

diagnosis  of,  1174,  1181 
malignant,  1176 
simple,  1167 
sjTphilitic,  1167,  1172 
tubercular,  1167,  1169 
Sarcoma  (ffapf,  flesh),  alveolar,  of  skin,  13 
of  antnim,  582 
axilla,  752 
bladder,  1047 
breast,  727 

treatment,  728 
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•Sarcoma  {continued). 
central  of  bone,  313 

diagnosis  from  chronic  osteitis  and 
periostitis,  315 
from  aneurism,  316 
cystic  of  breast,  721 

diagnosis  from  cystic  cancer,  735 
cystic  of  testis,  1175 
in  muscle,  4S9 
melanotic,  13 

I myeloid,  in  bones,  317 
of  lower  jaw,  596 
of  naso-orbital  region,  555 
of  nose,  553 
of  upper  jaw,  582 
of  uterus,  1194 
of  parotid  gland,  562 
pulsating,  diagnosis  from  aneurism  of 
iliac  artery,  22S 
periosteal,  314 
secondarj',  of  bone,  319 
of  testis,  1 1 76 

soft,  diagnosis  from  aneurism,  112 
spindle-celled,  in  bones,  301 
in  skin,  13 

Sarcomatous  polyp,  549 
Saw,  Butcher’s,  365 
for  necrosis,  296 

Sayre,  apparatus  for  hip-joint  disease,  459 
division  of  neck  of  femur,  473 
extension  after  division  of  tendons, 
Spo 

indications  for  dividing  tendon  or  fascia, 

352  _ 

operation  for  angular  ankylosis  of  hip, 

473 

plaster  of  Paris  bandage  in  spinal 
disease,  429,  430,  431 
statistics  of  excision  of  hip,  467 
vertebrated  probe,  285,  446 
Scalp,  diseases  of,  533 
niEvus  of,  74 

Scalpels  for  lithotomy,  948 
Scaphoid  bone,  excirion  of,  408 
Scapula,  excision  of,  372 
necrosis  of,  374 
Scar.  See  Cicatrix 
Scarlet  fever,  arthritis  in,  332 
Scarramuzza,  digital  compression  in  intra- 
orbital aneurism,  192 

Schneiderian  membrane,  thickening  of  the, 

.545 

diagnosis  from  prdyjms,  550 
Sciatic  arteiy,  aneurism  of,  239 
hernia,  828 

Sciatic  nerve,  stretching  the,  in  sciatica,  19 
Sciatica,  18 

diagnosis  from  sacro-iliac  disease,  438 
treatment  of,  19 
Scirrhous  wart,  13 
SciRnnus  (oKl^pos,  a hard  swelling), 
of  breast,  728.  <S're  Hreast 
prostate,  1066 
rectum,  867 
tongue,  635 

Scissor-leggcd  deformity,  474 
Sclerosis  (aK\-fipos,  hard)  of  iione,  301 
Sclerotitis,  gonorrlireal,  1081 
Scoop,  lithotomy,  949 


Scott,  dressing  of  inflamed  joints,  337 
Scraping  in  lupus,  7 

Scrofula  a predisposing  cause  of  necrosis, 
288 

Sci’ofulous  kidney,  920 
osteitis,  267 
testicle,  1169 

Scrotal  fistula,  1123,  1124 
hernia,  805 

tumours,  general  diagnosis  of,  1180 
urethroplasty  in,  1124 
Scrotum,  adhesion  of  penis  to,  1131 
diagnosis  of  tumours  of,  1 180 
diseases  of,  1 143 
elephantiasis  of,  42,  1144 
epithelioma  of,  1145 
hypertrophy  of,  1144 
inflammatory  oedema  of,  1143 
Scurvj’-,  rickets  and,  306 
Searcher,  lithotomy,  769 
Secondary  aneurism,  129 
popliteal,  251 
resection  of  joints,  366 
Sedentary  life  a predisposing  cause  of  piles, 
886 

Sedillot,  excision  of  tongue,  647 
gastrostomy,  664 
operation  for  staphyloraphy,  626 
Sediments,  urinary,  930 
Seminal  flux,  1182 
Senile  arthritis,  335 
gangrene,  96 
necrosis,  289 
osteomalakia,  965 

Septicaemia  after  abdominal  operations, 

753 

in  urinary  diseases,  903,  917 
Septic  matter  in  pelvis  of  kidney,  effects  of, 
912 

pneumonia,  a cause  of  death  in  excision 
of  tongue,  649 

Septum  crarale,  relation  to  femoral  hernia, 
816 

Septum  of  nose,  abscess  of,  diagnosis  from 
polypus,  550 
lateral  deviation  of,  550 
Sequestrum  {Lat.  a thing  deposited),  289 
removal  of,  by  natural  process,  295 
by  operation,  295 
Sero-cystic  sarcoma  of  breast,  722 
Serous  cysts  of  breast,  718 
Serous  collections,  diagnosis  from  spinal 
abscess,  427 

Seton  in  bronchocelo,  570 
in  hydrocele,  1157 
in  varix  of  lymphatic  vessels,  42 
Sox,  influence  of  on  aneurism,  100 
arterial  disease,  12 
calculus,  940 
cancer  of  lireast,  733 
hicmoiThoids,  S85 
hernia,  762 
femoral,  819 
lupus,  6 

mollities  ossium,  307 
piles,  8S5 

spiinl  curvature,  492 
Sexual  melancholia,  1182 
treatment  of,  11S6 
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Shock  a caiise  of  death  in  abdominal  opera- 
tions,  755 

Shoulder- Joint,  dry  chronic  rheumatic 
arthritis  of,  350 
excision  of,  367 

Sibley,  statistics  of  cancer  of  breast,  741 
Sight  affected  by  intracranial  aneurism,  185 
Silver,  nitrate  of,  in  laryngeal  disease,  673 
in  spermatorrhoea,  1184 
Simon,  Gustav,  extirpation  of  kidney,  927 
Sims’s  catheter,  1128 
Sinus,  frontal,  disease  of,  556 
Sinus  in  caries,  285 
hip-disease,  445 
Skin,  diseases  of,  3 
cancer  of,  12 

implicated  in  cancer  of  breast,  729 
gonorrhoeal  eruptions  of,  1083 
transplantation  of,  603,  606 
Skull,  diseases  of,  533 
fungus  of,  533 
necrosis  of,  299 

Sloughing  of  aneurism,  115,  13 1 
of  bursa  patellse,  479 
of  hernial  sac,  796 
after  lithotomy,  975 
Sloughy  ulceration  of  gums,  574 
Small-pox,  arthritis  in,  332 
Smith,  H,,  operation  for  piles,  896 
clamp,  896 

seat  of  urethral  stricture,  1088 
Smith,  J.  L.,  cases  of  intussusception,  842 
Smith,  N.  R.,  lithotome,  959 
Smith,  R.  W.,  intracranial  aneurism,  184, 

18S 

rheumatic  arthritis,  347,  349 
unprecedented  case  of  neuroma,  30 
Smith,  T.,  acute  arthritis  of  infants,  334 
gag  for  operations  on  mouth,  623 
Wood’s  modification  of,  624 
Smji;h,  ligature  of  brachio-cephalic  and 
vertebral  arteries,  13 1,  195,  197,  203 
Softening  of  bone,  266 

of  brain  from  intracranial  aneurism,  187 
Soft  polypus,  548 
Sore  throat,  clergyman’s,  672 
Sounding  for  stone,  942 
eiTors  in,  946 
Sounds  for  lithotomy,  942 
lithotrity,  990 
urethral  stricture,  1092 
South,  ligature  of  abdominal  aorta,  237 
Southey’s  drainage  trochar,  851 
Spanton,  ankylosis  of  jaw,  600 
operation  for  hernia,  769 
Spasm  of  bladder  in  lithotomy,  963 
Spasmodic  contraction  of  sphincter  ani, 
878 

croup,  677 

spermatorrhoea,  1185 
stricture  of  oesophagus,  661 
urethra,  1085 
Speculum  ani,  876 
duck-billed,  1127 
nasal,  543 
vagime,  1187 

Speech  after  removal  of  tongue,  650 
Spence’s  amputation  at  shoulder- joint,  369 
for  subclavian  aneurism,  203 


Spennaspasmos  {(nrepfia,  seed ; trjrdcr/xoy, 
contraction  or  spasm),  1185 
Spermatic  cord,  division  of  in  castration 
1178  ’ 

haimatocele  of,  1162 

diagnosis  from  hernia,  809 
hydrocele  of,  1160 

diagnosis  from  heniia,  809 
diffused,  1160 

diagnosis  of,  1181 
inflammation  and  abscess  of,  1 1 5 1 
relation  of  to  hernia,  806 
varix  of,  1163 

Spermatorrhoea  ((TTrepga,  gen.  (nrepnaTos,  seed; 
• ^eco,  I flow),  1182 
spasmodic,  1185 
trae,  1182 

diagnosis,  1183 
treatment,  1184 

Spermatozoa  in  fluid  of  encysted  hydrocele, 

1159 

Sphacelus  (o-^d/feAoy,  gangi’ene),  of  piles,  891 
Sphenoid  bone,  tumours  growing  from,  593 
Sphincter  ani,  spasmodic  constriction  of,  878 
Spina  bifida  (Lat.  cleft  spine),  412 
Spinal  cord,  paralysis  from  injury  of,  28 
pathology  of,  in  tetanus,  36 
treatment  of,  413 
ventosa,  310 

Spine,  angular  emwatm-e  of,  415 
caries  of,  415 

abscess  in,  422 
diagnosis  of,  425 

from  saci’o-iliac  disease,  438 
paraplegia  from,  422 
pathology,  415 
prognosis  of,  427 
caries  of,  symptoms  of,  421 
treatment  of,  429 
diseases  of,  412,  434 

in  cervical  region,  432 

plaster  of  Paris  bandage  in,  429, 430, 

431 

lateral  curvature  of,  490 
causes  of,  492 

diagnosis  from  hip-disease,  455 
mechanical  contrivances  for,  495 
mechanism  of,  491 
signs  of,  493 
treatment  of,  494 

posterior  excurvation,  treatment  of,  496 
incurvation,  treatment  of,  496 
Pott’s  disease  of,  415 
strumous  osteitis  in,  421 
tubercle  in,  41 7 J 
tumours  of,  434 
Splay  foot,  529 
Spleen,  extirpation  of,  857 
Spongy  exostosis,  309 
hypertrophy,  301 
ulceration  of  gums,  574 
Spontaneous  aneurism,  rarity  of,  below 
axilla,  221 

gangrene  from  arteritis,  5 
haematocele,  1160 
Squamous  epithelioma,  12 
of  carotid  artery,  169 
of  penis,  1 1 , 40 

Square’s  operation  for  loose  cartilages,  356 
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^.tafiF  for  litliotoin)’,  94S 
rectangular,  977 

iaphyloraphy  {<TTa<pv\r],  a bunch  of  grapes, 
the  tonsils  ; ^ditTw,  I sew),  623 
Fergusson’s  operation,  624 
Pollock’s  operation,  626 
f jdillot’s  operation,  626 
•terility  in  the  male,  1186 
k-tevens,  ligature  of  internal  iliac,  239 
rtimson,  ligature  of  carotid  and  subclavian, 

p.tocks,  protrusion  of  ovarian  cyst  from  anus, 
902 

ttokes,  ligature  of  abdominal  aorta,  237, 
238 

|ttone,  Dr.  "\V.  H.,  pressure-eflects  of  aneur- 
isms, 108 

fiitone  in  bladder,  936.  Sec  Calculus 
congenital,  939 
in  kidney,  918 

diagnosis  of,  from  caries  of  spine, 
425 

btorks,  tapping  pulmonary  cavity,  704 
Istrangulated  hernia,  772.  See  Hernia 
strangulation,  removal  of  tongue  by,  641 
strangury  (irTpdy^,  drop  ; oSpoy,  mine),  1030 
in  gonorrhoea,  1077 
strapping  the  testicle,  945 
fixKiCTCKE,  ana^thetics  in,  1 1 1 1 
bougies  for,  1094 
in  heniia,  773 

of  oesophagus.  See  (Esophagus 
of  rectum,  863.  Sec  Rectum 
of  urethra,  10)84.  'Sfec  Urethra 
caustics  in,  i loi 
fitnunous  arthritis,  339 
of  hip,  449 

constitutions,  caries  in,  282 
disease  of  axillary  glands,  751 
oziena,  545.  See  Scrofulous 


ment  of  glands 


eularge- 


^Styptics  in  hoemophilia,  82 
Subclavian  artery.  See  Arteiy,  subclavian 
vein.  See  Vein 
^Subcutaneous  injection  of  ergotin  in  aneur- 
ism, 151 

injection  in  neuralgia,  22 
najvi,  69 

section  of  neck  of  femur,  472,  473 
of  tendons,  499 
tubercle,  painful,  30 
l-'Submammary  abscess,  7 1 1 
^Snbmaxillary  tumours,  removal  of,  566 
{.'Submental  excision  of  tongue,  645 
(l*Snbpcrio)steal  excision  of  os  calcis,  404 
l.'Supemumerary  breasts,  707 
fingers,  507 
nipples,  707 
toes,  532 

l.'Sapinator  muscles,  paralysis  of,  505 
{fSuPi’UKATioy  of  aneurism,  115,  131 

in  axillary  aneurism,  213,  217 

after  ligature  of  subclavian,  213 
in  carotid  aneurism,  175 
iliac  aneuri.sra,  232 
in  antrum,  579 
of  bone,  259 
diffuse,  260 
breast,  71 1,  715 


Suprun.\TiON  {continued). 
bursa  patella),  478 
burste,  478 
in  hernial  sac,  775 
hip-joint  disease,  444 
joints,  327 
ofkidnej^  907,  913 
piles,  891 

in  sacro-iliac  disease,  437 
See  also  Abscess. 

Supramammary  abscess,  71 1 
Suprapubic  lithotomy,  976,  985 
in  women,  1024 
indications  for,  1017 
Surgical  sole,  529 

Sutton,  arterio-capillary  fibrosis,  89 
SuTiTKES,  button,  1129 
in  hare-lip,  616,  619 

Swain,  results  of  excisions  of  knee-joint,  396 
Syme’s  disarticulation  at  ankle-joint,  399 
operation  for  contraction  of  lip,  622 
operation  for  stricture,  1 107 
Sjmovial  membrane,  disease  of,  476 

destruction  of  cartilage  from,  230 
of  foot,  400 

inflammation  of,  322 

Synovitis  {synovial  membrane ; itis,  de- 
noting inflammation),  322 
acute,  323 
causes  of,  322 
chronic,  323 
pathology  of,  322 
rheumatic,  325 
symptoms  of,  323 
terminations  of,  324 
treatment  of,  325 

Syphilis  as  a predisposing  cause  of  atheroma,  90 

necrosis,  288 

Syphilitic  caries,  263,  283 
gumma  in  tongue,  633 
diagnosis  of,  634 
treatment,  634 
laryngitis,  674 
necrosis,  289 
orchitis,  1172 
onychia,  2 
ozsena,  545 
sarcocele,  1172 

diagnosis  of,  1174 
stricture  of  large  intestine,  866 
synovitis,  treatment  of,  325 
tumours  of  muscle,  487 
ulceration  of  tongue,  diagnosis  of,  636 
Syphon-trochar,  698 
Syringe,  laryngeal,  674 

for  lithotomy,  949 
for  lithotrity,  990,  991 


TaclIACOTIAN  OPEilATION,  603,  607 
Tait,  Lawson,  removal  of  impacted  gall- 
stone, 856 

TALIPE.S  {talus,  an  ankle  ; jies,  a foot),  522 
calcaneo-valgua,  522,  528 
calcaneus,  522,  524 
equino-varuH,  522,  527 
c(|uinus,  522,  528 
pathological  changes  in,  523 
valgus,  522,  528 


1244 


INDEX. 


Taliped  {continued). 

valgus,  spurious,  529 
varus,  522,  525 
Talivert,  Aveling’s,  527 
Taucliou’s  apparatus  for  compression  of  mam- 
mary tumour,  724 
Tapping  the  abdomen,  851 
the  chest,  697 
head,  535 
hydrocele,  1154 
ovarian  tumours,  1196 
the  pericardium,  705 
the  pleura,  697 
Tarsus,  articulation  of,  400 
disease  of,  401 

excision  of  bones  of,  402,  409 
Taxis  (too-o-w,  I put  in  order),  778 
in  obturator  hernia,  827 
Taylor’s  spinal  support,  429 
Teale,  excision  of  encapsuled  nsevi,  71 
Teevan,  urethral  injector,  1075 

on  tumours  of  muscle,  488,  489 
Tendo  Achillis,  division  of,  524 
disease  of  bursa  beneath,  483 
Tendons,  diseases  of  sheaths  of,  484 
inflammation  of,  485 
division  of,  499 

repair  after,  500 

* hamstring,  contraction  of,  518 
Tenesmus  from  calculus,  942 
Tenosynovitis  {t^vuv,  a tendon ; synovial 
membrane  ; itis,  denoting  inflamma- ' 
tion),  485,  486 

Tenotomy  {t4vwv,  atendon  ; riy.vu,  I cut),  499 
Testis,  abscess  of,  1 1 5 1 
atrophy  of,  1149 
cancer  of,  1176 
cystic  disease  of,  1175 
diseases  of,  1146 

■ effect  of  removing  tonsil  on,  657 
encephaloid  of,  1177 
enchondroma  of,  1176 
gummata  in,  1173 
inflammation  of,  acute,  1148 
chronic,  1151,  1167 
treatment,  1168 
. gononiiceal,  1080 
in  inguinal  canal,  1151 

diagnosis  from  hernia,  809 
subacute,  1149 

treatment,  1150 
treatment  of,  1149 
malposition  of,  1146 
neuralgia  of,  1 147 
relation  to  inguinal  hernia,  806 
removal  of,  971 
sarcoma  of,  1 1 76 
scrofulous,  1169 
solid  enlargements  of,  1167 
strapping  the,  1150 
syphilitic  disease  of,  1172 
tuoercular,  1169 
treatment,  1172 

tumours  of,  1167.  Sarcocele 
diagnosis  from  hernia,  810 
undescended,  diagnosis  from  congenital 
hernia,  813 

from  inguinal  hernia,  809 
disease  in,  1177 


I Tetanus  (T«Toi/oy,  strain,  tension),  30 
I a cause  of  death  in  operations,  31 
I after  ligature  of  external  iliac  artery 
, 233 

causes,  3 1 
forms  of,  33 
idiopathic,  31 
in  military  practice,  32 
pathology,  35 
period  of  occuiTence,  33 
symptoms,  34 
traumatic,  31 
treatment  of,  37 

Thieriy,  treatment  of  aneurism  by  flexion, 

147 

Thigh-bone.  See  Femur 
Thomas’s  splint  for  hip-disease,  458 
knee-splint,  389,  390 
percussion  in  ununited  fractures, 
treatment  of  intestinal  obstruction,  840 
Thompson,  Sir  H.,  improved  evacuator,  1004 

lithotiite,  992 
lithotrity  at  a single  sitting,  1003,  1012 
prostatic  tumours,  1056 
statistics  of  calculi,  939 
statistics  of  lithotomy,  972,  ion 
lithotrity,  1012 
stone  in  elderly  men,  942 
stricture-expander,  1102 
urethrotomy  by  median  perineal  incision, 
1048 

Thompson’s  syjihon-trochar,  698  . 

Thomson,  A.  T.,  intracranial  aneurism, 
184 

Thomson,  W.,  ligature  of  brachio-cephalic 
artery,  195,  198 
Thorax.  See  Chest 
Thrombosis,  venous,  50 
causes,  50 
effects  of,  54 
process  of,  52 
symptoms,  55 
treatment,  56 

Thumb,  malformations  of,  507 
Thyroid  gland,  diseases  of,  567.  See  Bron- 
chocele 

malignant  tumours  of,  573 
! swellings,  diagnosis  from  aneurism, 
172 

Thjn’otomy  {6vpehs,  a shield  ; e75«,  to  be  like  ; 
Tf(xvu,  I cut),  678 

Tibia,  dislocation  of,  contraction  of  knee, 

517 

excision  of,  398 

Tibial  arteiy.  See  Artery,  tibial 
Tic,  muscular,  27 

Tiedemann,  occlusion  of  arteries,  96 
Todd,  treatment  of  tetanus,  38 
Toe-nail,  hypertrophy  of,  i 
ingrowing  of,  2 
Toes,  contraction  of,  532 
excision  of,  410 

extension  of,  apparatus  for  obtaining, 

532  , 

hypertrophy  of,  532 
supernumerary  and  webbed,  532 
Tomes,  dentigerous  cysts  in  jaws,  5S2 
Tongue,  abscess  of,  630 

aneurism  by  anastomosis  in,  634 


INDEX. 


1245 


•NCUE  {continued), 
cancer  of,  635 

division  of  lingual  nervo  for,  637 
ligature  of  lingual  artery  in,  638 
treatment  of,  637 
I diseases  of,  629 

( epithelioma  of,  635 
j diiignosis,  636 

I epithelium  of,  diseased,  630 

fibrous  tumours  of,  635 
fissures  or  cracks  of,  633 
glazed  red,  631 

hypertrophy  and  prolapsus  of,  629 
ichthyosis  of,  630 
■ intlammatiou  of,  630 

lichenoid  of,  632 
I ntevus  of,  78 

I operations  on,  630 

prolapsus  of,  629 
psoriasis  of,  630 
removal  of,  639 

. by  excision,  640 

hfemorrhage  during,  647 
after-treatment,  648 
by  galvanic  ecraseur,  643 
Jordan’s  operation,  646 
Kocher’s  operation,  646 
ligature,  641 

J^uriueley’s  operation,  642 
Reguoli’s  or  submental  opera- 
tion, 645 

Sedillot’s  operation,  647 
"Whitehead’s  operation,  644 
methods  of  compared,  649 
[ results,  649 

scirrlms  of,  635 
si)eech  after,  650 
slonghing  ulcer  of,  636 
j syphilitic  gumma  of,  633 
diagnosis,  636 
tumours  of,  634 
ulceration  of,  632 
simple,  632 
sypfiilitic,  633 
tubercular,  633 
warts  on,  634 
rronsil-guillotine,  655 
Ifonsillitis,  653 
diagnosis,  654 

rroxsins,  abscess  of,  simulated  by  aneurism 
of  internal  carotid,  1 72 
diseases  of,  653 
hyj)ertrophy  of,  654 
inflammation  of,  654 
malignant  disease  of,  657 
removal  of,  656 

TTophi  {Jyit.  sand  or  gravel-stone)  in  oar,  536 
"Torticollis  (tortus,  twisto<l,  from  torq'ueo,  I 
twist  ; collum,  the  neck),  501 
division  of  spinal  accessory  nerve  in 
clonic,  27 

"Tiiachea,  oiKjrations  on,  690.  See  Laryngo- 
toniy  and  Tracheotomy 
pressure  on  by  aortic  aneurism,  155 
"iTracnea-hooks,  690 
tampon,  589 
tubes,  691,  692,  693 

‘Tracheotomy  (Tpax«<«,  the  trachea  ; t4hvu, 
I cut),  682,  686 


! Tracheotomy  {contmucdi. 
after-treatment  of,  695 
in  children,  694 

chloroform  in,  688 
compai-ed  with  laryn"otomy,'694 
in  laryngeal  disease,  676 
difficulties  and  accidents,  689 
hajinorrhage  in,  689 
indications  for,  685 
in  intrathoracic  aneurism,  160 
membranous  laryngitis,  682 
results  of  operation,  683 
operation  of,  688 
Transplantation  of  skin,  603,  606 
Traumatic  {rpavfxa,  a wound)  caries,  268 
diaphi’cigmatic  hernia.  829 
hsernatocele,  1160 
laryngitis,  672 
necrosis,  289 
neuromata,  31 
paral3'sis,  28 
phlebitis,  56 
tetanus,  31 

Travers,  accident  in  ligature  of  subclavian, 
210 

Trendelenburg’s  trachea-tampon,  589 
Trephining  bone,  275 
Trismus  neonatorum,  31 
Trochanter,  great,  caries  of,  469 

enlargement  of  bursie  about  the, 
482 

' Trochar,  for  tapping  chest,  705 
Trunk,  mevi  on,  79 
1 Trusses,  application  of,  764 
Tubercle  of  bladder,  1045 
bone,  269 
prostate,  1067 
painful  subcutaneous,  30 
Tubercular  arthritis,  339 
laryngitis,  675 
kidney,  920 
sarcocele,  1169 

diagnosis  of,  1174 
testicle,  1169 

treatment,  1172 
ulcer  of  tongue,  633 
Tubular  aneurism,  loi,  136 
calcification  of  arteriesj  93 
Tufnell,  compression  in  aneurism,  13,  138, 
^39 

Tumours,  abdominal,  diagnosis  from  aneur- 
ism of  aorta,  226 
of  alveoli,  575 
antrum,  583,  593 
treatment,  585 
in  axilla,  751 
of  bladder,  1046 

diagnosis  from  enlarged  prostate, 
1061 

treatment,  1048 
bone,  3 1 1 
breast,  717 

diagnosis  from  cancer,  737 
malignant,  728 
non-inalignant,  717 
bursa  i)atelli«,  481 
bursie,  480 
clieeks,  556 
c.ystic,  of  bone,  310 
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Tumoues  {continued). 
dentiiml,  582 
of  dura  mater,  533 
ear,  536 
gi-oin,  858 

diagnosis  from  iliac  aneurism, 
228 

from  hernia,  819 
from  iliac  and  psoas  abscess, 
427 

treatment  of,  859 
of  gums,  574 
erectile,  68 

hsemorrhoidal.  See  Piles 
intrapelvic,  intestinal  obstruction  from, 

843 

of  humerus,  diagnosis  from  axillary 
aneurism,  205 

intrathoracic,  dysphagia  from,  660 
of  jaw,  lower,  595 
upper,  583 
behind,  593 
labia,  1189 
keloid,  of  skin,  14 
. lacteal,  709 
of  kidney,  922 

diagnosis,  923 
larynx,  677 
lips»  557 
malar  bone,  585 
muscles,  487 
naso-orbital,  554 
naso-pharyngeal,  551 
non-pulsating,  diagnosis  from  aneurism, 

113 

of  neck,  564,  566 

diagnosis  from  aneurism,  171 
dysphagia  from,  660 
nose,  542 

malignant,  552 
ovaries,  1195 

pachydermatous  of  scalp,  533 
of  parotid  gland,  561 
penis,  1140,  1143 
pharjTix,  659 

dysphagia  from,  659 
in  popliteal  space,  diagnosis  from 
aneurism,  113,  243 
of  prostate,  simple,  1057 

obstructing  lithotomy,  962, 
964 

pulsating,  diagnosis  from  aneurism, 
112,  321 

of  rectum  (papillomata),  872 
scrotum,  1144 

diagnosis  of,  1180 

skin,  13 

spermatic  cord,  diagnosis  from  hernia, 
1163 

spine,  434 
testis,  1167 

diagnosis  from  hernia,  810 
thyroid  body,  573.  See  Broncho- 
cele 

tongue,  634,  651 
tonsil,  malignant,  657 
urethra,  1129 
uterus,  1192 
vagina,  iigi 


Tunica  Vaginalis,  ha-matocele  of,  1160 
diagnosis  from  hernia,  810 

from  lueiuatocele  of,  cord 
1162  ' 

hernia  in,  812 

encysted,  815 
hydrocele  of,  1152 

diagnosis  of,  1181 
from  cystic  sarcocele,  1176 
from  inguinal  hernia,  808 
Tunnelling  the  prostate,  1066 
Turner,  clamp  used  by,  in  removal  of 
tumours  of  scrotum,  1 145 
Typhoid  fever,  arthritis  after,  332 
Typhoid  fever,  diagnosis  from  suppurative 
nephritis,  914 

Ulcer  of  anus,  875 
atheromatous,  87 
of  cheeks,  556 
rodent,  8 

of  foot,  perforating,  16 
gums,  574 
lips,  557 
nose,  542 

skin,  cancerous,  12 
tongue,  632,  633 
Ulceration  of  arteiies,  95 
bone,  263 
cartilage,  334 

Ullman,  ligature  of  both  carotids,  177 
Ulna,  excision  of,  382 
Ulnar  artery.  See  Arteiy,  ulnar 
Umbilical  fistula,  857 

hernia,  822.  See  Hernia 
in  adults,  823 
in  children,  822 
Umbilicus,  diseases  of,  857 
Uraemic  {ovpov,  urine;  aifxa,  blood)  fever, 

915 

Uranoplasty  {uranisciis  an  old  term  for  the 
palate,  from  ohpav6s,  the  sky ; 7r\aa(ra, 

I form),  626 

Urate  of  ammonia  calculus,  931 
Ureter,  dilatation  of,  905 
secondary  disease  of,  905 
Ukethea, 

in  gonorrhoea,  1079 
bulb  of,  wounded,  967 
calculus  in,  1019 

impacted  in,  1004 
in  children,  1021 
dilatation  of,  in  calculus,  946 

in  removing  calculus  in  female, 
1023 

behind  stricture,  1090 
in  treating  stricture,  1094,  1100 
effect  of  enlarged  prostate  on,  1058 
examination  of  in  stricture,  1091 
false  passages  in,  1099 
fistula  of,  1122 
haunorrhago  from,  1051 
after  catheterism,  1099 
in  gonorrhtt^a,  1079 
inflammation  of,  1068 

specific.  See  Gononlicea 
in  treatment  of  stricture,  1099 
missing  the,  in  lithotomy,  970 
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IUbethua  (continued). 

opening  the,  in  retention,  1115 

in  stricture,  1103,  iiu.  See 
Urethrotomy 
plastic  operations,  1123 
rectum  opening  into,  863 
tumours  of,  1129 

Ukethua,  Stkictuue  of,  1084 
age  at  which  it  occurs,  108S 
catheterisiu  in,  1092 

accidents  attending,  1097 
anicsthetics  in,  i ii i 
forcible,  iioi 

complications  and  results  of,  1 1 14 
congestive,  1085,  1086 
treatment,  1087 
constriction  in,  1090 
detection  of,  1091,  1092 
diagnosis  from  enlarged  prostate, 
1061 

dilatation  of,  continiious,  1100 
forcible,  iioi 

examination  of  patient  for,  1091 
extra v'asation  of  urine  in,  1118 
in  females,  1126 
after  gonorrhoea,  1079 
forms  of,  1085 
impedes  lithotrity,  1016 
impermeable,  mo 
operations  for,  1 1 1 1 
mechanical  results  of,  1096 
muscular,  1085 
organic,  1085,  1087 
pathological  appearances,  1089 
at  orifice,  mo 
permeable,  1107 

retention  of  urine  from,  m 4.  See  U rine 
rupture  of,  forcible,  iioi 
seat  of,  1088 
spasmodic,  1085 
treatment,  1086 
symptoms  of  congestive}'  1087 
organic,  1089 
spasmodic,  1086 
treatment  of  congestive,  1087 
organic,  1093 

by  caustics,  i loi 

dilatation,  1094,  1100 
division,  1103 
forcible  expansion  or  rup- 
ture, IIOI 

general  results  of  treatment, 

1113 

metlwls  of  compared,  1 109 
spasmodic,  1086 

Urethral  fever,  915,  1097 
forceps,  1005 
lithotomy,  1019 
in  females,  1023 
lithotrite,  1005 

Urethritis  (urethra  ; itii,  denoting  inflam- 
mation), 1068 
^nular,  1071 

Urethrometer  (urethra  ; ixtrpov,  a measure) 
1093,  1104 

Urethroplasty  (urethra  ; irXiaau,  I form  or 
fashion),  1123 

Urethrotome  (urethra  ; Tt/xvw,  I cut), 
1104 


Urethrotomy  (urethra ; re/xi-w,  I cut),  by 
median  perineal  incision,  1049 

in  impermeable  stricture,  mi 
for  permeable  stricture,  1107 
external,  1107 
internal,  1103 
for  urinary  fistula,  1122 
subcutaneous,  1108 
Urothro- vaginal  fistula,  1126 
Uric  acid  calculi,  931,  937 
deposits,  930 

treatment,  932 

Urinary  calculus,  930.  See  Calculus 

diseases,  pyremia  and  septicaemia  in, 

903 

fistula,  857,  1122 
organs,  operations  for,  1123 

effect  of  calculus  on,  946 
of  enlarged  prostate,  1058 
secondaiy  diseases  of  from  sur- 
gical causes,  903 
states  of,  influencing  propriety 
of  operation,  1014 
vaginal  fistulae,  1126 

UiiiNE,  albuminous,  in  relation  to  litho- 
tomy, 973 
to  lithotrity,  1015 
blood  in,  1050 
in  calculus,  942 
deposits  in,  930 

carbonate  of  lime,  935 
cystine,  934 
oxalate  of  lime,  932 
phosphatic,  934 
uric  or  lithic,  930 
extravasation  of,  1118 
effects  of.  III 9 
treatment  of,  1120 
flow  of,  impeded  by  calculus,  941 
incontinence  of,  1043 

from  calculus  in  the  female  bladder, 
1023 

hysterical,  1044 

morbid,  in  indtable  bladder,  1035 
mollities  ossium,  308 
vesical  catarrh,  1032 
overflow  of,  1044 

quantity  of,  in  intestinal  obstruction, 

839 

retention  of,  from  atony  of  bladder, 
1041 

from  congestive  stricture,  1087 
enlarged  prostate,  1060 
catheterism,  1098 
puncture  above  pubes,  1065 
through  rectum,  1066 
tunnelling  prostate  in,  1066 
retention  of,  from  gonon-lioea,  1678 
hysterical,  1044 
from  organic  stricture,  1114 
aspiration  in,  1118 
forcible  catheterism  in,  1115 
puncture  above  pulies  in, 
1117 

through  rectum,  1116 
urethrotomy  in,  1115 
from  prostatitis,  1054 
from  spasmodic  stricture,  1086 
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Uterus,  absence  of,  1190 

affections  of,  exciting  piles,  886 
cauliflower  excrescence  of,  1194 
clironic  discharges  from,  1192 
gi-avid,  in  umbilical  hernia,  823 
malignant  diseases  of,  1194 
polypi  of,  1193 
sarcoma  of,  1194 
tumours  of,  1192 
Uvula,  elongation  of,  653 


Vagina,  discharges  from,  1191 

in  children,  1084,  1192 
diagnosis  of,  1084 

fistulous  openings  into,  1126.  /S'ee  Fis- 
tula 

imperforate,  1189 
prolapsus  of,  1191 

,iri'itable  bladder  from,  1038 
tumours  of,  1191 
Vaginal  htemorr holds,  1191 
hernia,  828 
lithotomy,  1024 
speculum,  1187 

Valsalva’s  treatment  of  aneurism,  118 
Van  Buren,  ligature  of  carotid,  178 
Van  Ercklens,  statistics  of  colotomy,  850 
Vanzetti,  digital  pressure  in  aneurism,  120, 
144,  192 

Varicocele  {varix;  Kj]X-r],  a tunioiu),  1163 
diagnosis  of,  1164,  1181 
* from  hernia,  810 
compression  in,  1164 
radical  cure  of,  1164 
symptoms  of,  1163 
treatment  of,  1164 
Varicose  aneurism  in  neck,  169 
Varix,  aneurismal,  152 
in  neck,  169 

diagnosis  from  carotid  aneurism, 
171 

in  gi'oin,  result  of  ligature  of  external 
iliac  for,  233 
of  jugular  vein,  169 
of  lymphatics,  42 

of  saphena  vein,  diagnosis  from  hernia, 
819 

of  veins,  appearances  and  symptoms,  61 
causes  of,  59 
locality  of,  60 
morbid  anatomy,  60 
progress  and  effects,  65 
stnicture  of,  60 
treatment  of,  62 

Vascular  tumours  in  antrnm,  582 
upper  jaw,  582 

in  urethra,  1129 
Veins,  diseases  of,  50 

haemorrhage  from  during  lithotomy,  969 
inflammation  of,  56 
diffuse,  57 

pressure  of  aneurism  on,  108 
femoral,  wound  of  in  operation,  247 
jugular,  ancurisrnal  varix  of,  169 
of  neck  and  arm,  enlarged  in  innomi- 
nate aneurism,  162 

pulmonaiy,  pressm’C  of  aortic  aneurism 
on,  156 


Veins  {continued). 

of  rectum,  arrangement  of,  i)redisposimf 
to  piles,  884 

saphena,  varix  of,  diagnosis  from 
femoral  hernia,  819 
spermatic,  varix  of,  1163 
Velpeau,  hernia  in  tunica  vaginalis,  813 
ligature  of  both  carotids,  177 
Venous  nievi,  68 
thrombosis,  50 
Ventral  hernia,  825 
Verrucfe.  See  Warts 
Vertebrated  probe,  Sayre’s,  285 
Vertebrae.  See  Spine 
Vertebral  arteiy,  aneurism  of,  182 
ligature  of,  203 
Vesical.  See  Bladder 
Vesico-vaginal  fistula,  1126 
Vidal  de  Cassis,  treatment  of  varicocele, 
1165,  1166 

Villous,  cancer  of  breast,  733 
synovial  membrane,  346 
tumour  of  bladder,  1046 
Virchow  on  the  nature  and  causes  of 
atheroma,  88 

pathology  of  chronic  interstitial  mastitis, 

714 

Viscera,  internal,  diseases  of,  accompanying 
caries,  282,  283 
Vision.  See  Sight 

Vitringa,  statistics  of  gastrostomy,  666 
Voice,  after  staph yloraphy,  625 
Volkmann,  operation  for  abscess  of  liver, 

855 

treatment  of  luims,  7 
Vomica,  scrofulous,  in  bone,  268 
Vomiting  in  intestinal  obstruction,  832 
strangidated  hernia,  776,  777 
Von  Bibra,  phosphorus  necrosis,  577 
Vulsellnm-scissors,  653 
Vulva,  nsevus  of,  78 


Wakley’s  stricture  dilator,  iioi 
Wardrop,  distal  ligature  of  carotid,  iSo 

ligature  of  subclavian  for  innominate 
aneurism,  164,  167 

Warren,  ligature  of  both  carotids,  177 
ligature  of  subclavian,  198 
rodent  ulcer,  10 
mnnoplasty,  626 
Warts,  15 

gonorrhoeal,  1079 
on  labia,  1188 
Hps,  558 
penis,  1139 

fungoid,  diagnosis  from  epithe- 
lioma, 1141 
tongue,  634 
Warty  cicatrices,  14 

condition  of  joints,  353 
of  tongue,  634 

Water-closet  seats,  high,  a probable  cause  of 
hernia,  763 

Watson,  r.  11.,  excision  of  larynx,  6S0 
excision  of  thyroid  gland,  571 
weight-comi)ressor,  1 39 
Weaver’s  bottom,  477,  4S2 
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Webbetl  Ungers,  509 
toes,  532 

Weber,  G.  0.  E.,  ligature  of  both  carotids, 

^78 

M ecker,  intraorbital  aneurism,  190 
Weir,  ligature  of  carotid  and  subclavian, 
,165 

^\  eiss’s  lithotrite,  990 
Wells,  Sir  Spencer,  ovariotomy,  perfonned 
by,  119S 

Wharton’s  duct,  relation  to  ranula,  651 
^ Whishaw,  removal  of  preputial  calculi,  1 1 34 
White,  excision  of  joints  for  disease,  360, 
460 

^ \Vhite  swelling,  339,  435 
of  hip,  449 
treatment,  343 
Wliitehead’s  gag,  640 

excision  of  tongue,  644,  649 
Wickham,  ligature  of  carotid  and  subclavian 
for  innominate  aneurism,  166 
Willett,  results  of  excision  of  knee,  396 
Williams,  C.,  statistics  of  lithotomy  in 
Norwich  Hospital,  971,  1018 
Winiwarter,  von,  endarteritis  proliferans,  92 
gastro-enterostomy,  854 
Windpipe.  See  Air-tube 
Wolfe,  phistic  surgery,  603,  606 
Women.  Females 
Wood,  John,  operation  for  heniia,  767 
statistics  of,  769 
for  extroverted  bladder,  102  8 


Wood,  J.  11.,  distal  ligature  of  carotid,  180 
Wood,  ligature  of  both  carotids,  1 78 
Wood  (New  York),  bilateral  gorget,  985 

reproduction  of  lower  jaw  after  removal 
for  necrosis,  579 

Wound  of  arteries.  Sec  Arteries 
of  bladder  in  lithotomy,  970 
bulb  of  urethra  in  lithotomy,  967 
intestine  in  liernia  operation,  795 
joints,  arthritis  from,  326 
rectum  in  lithotomy,  970,  979 
Wrist,  excision  of,  382 

Sir  J.  Lister’s  operation,  383 
Wry -neck,  501 

apparatus  for,  503 
treatment,  502 

Wutzer’s  operation  for  hernia,  766 
Wyeth,  cases  of  ligature  of  carotid  for 
vascular  growths  above  clavicle,  67 


Xanthine  or  Xanthic  oxide  calculi,  935 
X-knee,  510 


Zahn,  experiments  on  the  process  of  throm- 
bosis, 52 

Zinc,  acetate  or  sulphate  of,  injected  in 
gonorrhoea,  1074 


END  OF  VOLUME  II. 
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